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MO PAU

Véi su phat trién khong ngimg clia nganh cong nghiép dién thoai thong minh
(smartphone), luu lugng truy cap st dung dir li¢u hién nay da tang vot so vai trudc
day, dong thoi cac dich vu truyén théng nhu SMS, MMS ciing dan tré nén kém
quan trong va giam ty 1€ st dung.

Phuong phap do kiém ving phit song (Drive Test) truyén thong dang 1a cong
cu duoc nha mang st dung dé danh gia chét lugng dich vu mang di dong véi cac bo
tham s6 QoS cii. Tuy nhién phuong phép nay khong phu hop cho viéc dénh gia trai
nghiém khach hang. Do d6, can phai c6 mot giai phap mdi cho phép nha cung cap
dich vu dénh gia dugc trai nghiém khach hang voi bo tham s6 QOE.

Trén thé gid1 viéc danh gia chat lugng dich vu thoai va Internet cho cac
mang vién thong thudng duoc 4p dung cac chuan do Vién Tiéu chuan Vién théng
chau Au ETSI ban hanh

O Viét Nam cac tiéu chuan QCVN 36, 81, 82 dugc bd Thong tin va Truyén
thong ban hanh va ap dung trong nudc nham quy dinh quy chuan ky thuat quéc gia
vé chat luong dich vu thoai va Internet trén mang vién thong di dong mat dat da 1au
va chua cap nhap so véi thé gioi [1], [2], [3].

Céc tiéu chuan cii chi danh gia chit lugng cac dich vu truyén théng nhu
thoai, tai xuéng, tai Ién dir li€u tir phia nha mang ma khong c6 danh gia thuc té tur
trai nghiém ngudi dung nhu cac dich vu: thoai, phét truc tuyén video, tai xubng
HTTP, tai 1én HTTP, duyét Web.

Thang 8 ndm 2019, Vién Tiéu chuan Vién thong chau Au ETSI da phé chuan
va ban hanh tiéu chuian ETSI TR 103 559 -1a phuong phap kiém tra do so sanh chat
lugng dich vu mang luéi va cho diém chuin manh mé nhét, 1am tién dé huéng dan
cho céc to chirc, nha mang c6 thé ap dung tiéu theo tiéu chuan méi nay [4].

Céac nha mang Viét Nam di bat ddu quan tdm, nghién ctru va chuén bi ap
dung tiéu chuan ETSI TR 103 559. Vi vay, viéc nghién ctru, thuc nghiém theo tiéu
chuan ETSI TR 103 559 14 rat quan trong va can thiét, 1a xu thé tat yéu tién lén ctia
Viét Nam nham danh gi4 tong thé chét lugng clia nha mang va gia tri cia nha mang

cho giéi dau tu.



Véi muc dich nghién ctru, dua nhitng tién bd cong nghé, tiéu chuin méi vao
phuc vu cho thuc té, hoc vién xin chon dé tai “TIEU CHUAN ETSI TR 103 559
VA CAC GIAI PHAP PO PANH GIA CHAT LUONG MANG DI BPONG MAT
DAT” dé nghién ciru.
Téng quan vé van dé nghién ciru

Nam 2019, Vién Tiéu chuan Vién théng chau Au (ETSI) c6 ban hanh chuén
ETSI TR 103 559 dé danh gia so sanh (Bench Marking) doc lap- khach quan hiéu
nang téng thé caa cac nha mang di dong 1am co s cho cac hing vién thong, cac nha
mang trién khai theo chuin méi [4].

Niam 2019, dya trén tiéu chuan ETSI TR 103 559 hang Umlaut da tién hanh do
so sanh 4 nha mang Vuong qudc Anh (EE, O2,Vodafone, Three) ¢ London, két hop
vo1 danh gia chat lugng mang dua trén viéc thu thap dit li¢u trén cac thué bao dé
dua ra thang diém 1000 nham danh gia xép hang 4 nha mang [6].

Thang 8 nim 2019, hdng Rohde&Schwarz da tién hanh do so sanh cho cac nha
mang & Nam Phi theo chuan ETSI TR 103 559 tap trung vao danh gi trai nghiém
nguoi dung [9].

Thang 5 nam 2021, Hang Infovista c6 cung cap giai phap Tems Director 5.1 dua
trén tidu chuan mai nay dé danh gia chat luong mang dua trén viée thu thap di lidu
trén cac thué bao [7].

Thang nam 2021, Hang Keysight c6 cung cip giai phdp Nemo Customer
Experience Monitor dya trén tiéu chuan mai nay dé danh gia chat luong mang dua
trén viéc thu thap dir liu trén cac thué bao [8].

O Viét Nam cac nha mang da tién hanh nghién ctu chuan ETSI TR 103 559 va
dua ra yéu cau do kiém cho cac nha thau, du kién trong nam 2022 sé trién khai theo
tiéu chuan mai nay.

Muc dich nghién ctru
- Nghién ctu tiéu chuan ETSI ETSI TR 103 559, cach thirc do kiém, cac KPIs
y&u cau
- Thu thap danh gia trai nghiém nguoi dung bang Nemo CEM
- Po thyc nghiém 5 bai do Driving Test ETSI va nhan xét vé két qua do theo
chuan ETSI TR 103 559



Poi twong va pham vi nghién ciru

Nghién ctru vé vé céc tiéu chuan danh gia chat lwong mang trén thé gisi tur
trude dén hign tai

Nghién ctru vé bo tiéu chuan ETSI TR 103 559

Pham vi nghién ctu gidi han trong 1 khu vuec tai Viét Nam véi mang di dong
Mobifone (thu thap dir liéu thué bao), va vai 3 mang di dong Mobifone,
Vinaphone, Viettel (do kiém 5 bai do Driving Test ETSI).

Phwong phap nghién ciru

Pé thuc hién dé tai ndy, hoc vién di ap dung cac phuong phap nghién ciru
chuyén nganh nhu:

Két hop phuong phap nghién ciru Iy thuyét va thuc nghiém

Nghién ctru 1y thuyét chung cac chuan danh gia chat luong mang, nghién ctru
Iy thuyét tiéu chuan ETSI TR 103 559

Tién hanh thuc nghiém véi giai phap Nemo CEM tai 1 khu vuc ¢ Viét Nam
Thuc nghiém test cac bai do Driving Test sir dung cac thiét bi dau cudi hd trg
mang 2G/3G/4G tai 1 khu vuc & Viét Nam doi voi 3 mang di dong
Mobifone, Vinaphone, Viettel

B0 cuc ciia lugn van

Noi dung ctia luan vin bao gdm cac chuwong nhu sau:

Chuong 1: Téng quan vé danh gia chét luong mang di dong.

Chuong 2: Tiéu chuan ETSI TR 103 559.

Chuong 3: Thuc nghiém tiéu chuan ETSI TR 103 559 tai mot khu vuc & Viét

Nam.



CHUONG 1: TONG QUAN VE PANH GIA CHAT
LUQNG MANG DI PONG

1.1. Toéng quan vé danh gia chat lwong mang di déng

Véi su phat trién khong ngimg clia nganh cong nghiép dién thoai thong minh
(smartphone), luu lugng truy cap st dung dir li¢u hién nay da tang vot so voi trudc
day, dong thoi cac dich vu truyén théng nhu SMS, MMS ciing dan tré nén kém
quan trong va giam ty 1¢ st dung (doanh thu tir dich vu SMS cuia cac nha mang trén
toan cau s& giam 42% tGi nam 2021 — theo bao cdo ctia chuyén gia phan tich Nitesh
Patel).

S6 luong cac ing dung st dung dich vu dit li¢u trén nén mang di dong nhu
OTT (Over-the-top), Email, Chatting... bung né anh huéng 16n téi hanh vi nguoi
dung, dong thoi ciing 1a thach thic dit ra vdi cac nha cung cap dich vu vién thong
phai dam bao chit lugng duong truyén, chat luong két ndi tot hon, dap tmg cac nhu
clu st dung dich vu cua khach hang, dac biét la ddi véi cac dich vu thoi gian thyuc
nhu xem video (video streaming), trd choi truc tuyén... Myc tiéu cudi cliing ciia bt
ky nha cung cip dich vu nao ludn 1a su hai long cta khach hang, tuy nhién diém
mau chdt & day 1a khach hang cam thdy nhu thé nao khi trai nghiém sir dung thyc té
trén dién thoai?

Phuong phap do kiém vung phu song (Drive Test) truyén thong dang 1a cong
cu duoc nha mang str dung dé danh gia chét luong dich vu mang di dong véi cac bd
tham s6 QoS. Tuy nhién phuong phap nay khong phu hop cho viéc danh gia QoE
do céc han ché:

Pau cudi do kiém c6 gia thanh cao, phai yéu cdu chay lai phin mém
(firmware) ctia dién thoai va bi gidi han model hd trg bai nha cung cap thiét bi do

Gidi han vé thoi gian va khu vuc dia 1y, ddn dén han ché vé tuyén di chuyén
va kho khian khi thuc hién thu thap dit liéu. Po kiém ving phu song thuong di
chuyén trén cic tuyén duong giao thong nhung trén thyc té, vi tri ctia ngudi dung
thuong cd dinh va tap trung nhiéu trong cac tda nha, khu dan cu — noi han ché

nguoi la di vao.



Doi hoi nhiéu chi phi vé nhan luc, ngudn luc, trang thiét bi do kiém, chi phi
va thoi gian tir vai tudn dén vai thang gay han ché khi can trién khai do dac trén mot
s6 luong 16n dau cudi hay mot khu vyc 16n. Két qua do khong duoc cip nhat
thuong xuyén.

Phwong phap do kiém QOE:

Mot phuong phép dang duoc st dung phd bién cho viée danh gia QoE la
phan tich cac tip tham s QoS lién quan truc tiép dén trai nghiém ngudi dung. Nhur
chung ta da biét, sy hai long cta ngudi ding vé chat luong dich vu ¢6 chiu anh
huong boi cac tham sb QoS, boi nhidu tham sé QoS c6 thé dugc cam nhan boi
nguoi dung cudi. Bﬁng viéc do dac mot hoac mdt tap cac tham s6 QoS lién quan
dén trai nghiém nguoi ding tir d6 cho phép nha cung cap dich vu c6 thé phan tich
va danh gia duoc cac tham sé QoE.

Pé lam duogc diéu 4o, can phai c6 mot giai phap dua ra cho phép nha cung
cép dich vu lién tuc thu thap dugc cac tham $6 QoS trén chinh dau cudi dién thoai
ctua khach hang ma khong lam anh huong trai nghiém st dung cua nguoi dung. Day
cling chinh 1a y tudng ctia cdc mo hinh do dac va quan 1y trai nghiém khach hang
(CEM — Customer Experience Management).

Trong nhimng thap ky gan day, mang vién thong da va dang phat trién mot
cach khong nging, kém theo d6 1a thach thirc cho nha diéu hanh va khai thac dich
vu. Xu huong mang hdéi tu dua trén nén IP dan dén mot khai niém chat luong dich
vu (QoS: Quality of Service) trén nén mang IP di duoc dua vao nhan thirc cta dong
dao nguoi st dung cling nhu cac nha cung cip va khai thac dich vu mang. QoS
cling chinh la dong luc thuc déy manh mé su dau tu cta cic nha khai thac dich vu
vién thong va sy tap trung cao do cua cong ddéng nghién ctru linh vyc mang, hudng
tGi cac giai phap c6 tinh 6n dinh va hiéu qua cao nham dam bao chat lugng cho cac
dich vu qua mang.

Trong nhan thic chung cua cong ddng chuyén nganh mang, ciing nhu di
dugc chuan hoa béi cac to chic quéc té ¢o uy tin nhu Lién minh Vién thong Qudc
té (ITU), QoS trong mang vién théng duoc dinh nghia cu thé qua cac tham sb k¥
thuat dugc luong hda rd rang. Trén nén mang [P, QoS duogc dinh nghia theo mirc

g6i IP hoic theo mirc két nbi. O mirc goi IP, cac tham s6 QoS dién hinh bao gom do



tré ctia cac goi IP, do bién thién tré cia cac goi IP, ty 16 mat goi IP. O muc két ndi
cudc goi, QoS co thé dugc danh gia qua cac tham s6 nhu ty 1€ cudc goi két ndi bi
chin, ty 18 cac cudc goi két ndi bi rét giita ching.

Tuong ty nhu vy, trong phin mang vo tuyén cia cac thé hé mang di dong
thr 3 hay thtr 4 cling dwoc chil trong vao cac tham sb k§ thuat dé danh gia QoS nhu:
cong suét thu tin hiéu tham chiéu (RSRP- Reference Signal Received Power), chit
lwong thu tin hiéu tham chiéu (RSRQ- Reference Signal Received Quality), chi sb
cudng do tin hiéu thu duoc (RSSS- Received Signal Strength Indicator), ty sb tin
hiéu trén nhiéu va tap am (SINR- Signal to Interference plus Noise Ratio),... cung
mot loat cac tham sé dé danh gia va téi uu phan mang vo tuyén.

Tuy nhién, trong bdi canh hién nay, cac thach thirc ngay cang tré nén phuc
tap, cac dich vu vién thong trén nén mang [P, dac bi¢t 1a VolP (Voice over IP),
IPTV (Internet Protocol Television) ngay cang tré nén pho bién va thong dung hon,
QoS khong con 1a yéu té duy nhit mang tinh quyét dinh trong cudc canh tranh
chiém linh thi trudng gitta cac nha cung cip dich vu.

Céc nha khai thac mang gap phai ba thach thuc 16n:

e Dé phat trién tai nhitng khu vue moi, khach hang méi thi ngdy cang phuc tap
va gap phai nhiéu su canh tranh hon.

e Chiét luong tré thanh mot yéu té quan trong nhét khi trién khai téi khach
hang.

e Cac dich vu OTT lam thay ddi cach ma ngudi st dung st dung mang, dit ra
yéu cau cho nha khai thac mang can déy manh hon nita téc do dir liéu mang.

Theo xu hudng chung, yéu t trai nghiém dan tré nén quan trong hon dé
phan biét mirc do va danh gia cac nha cung cap dich vu 1a nhimg géi dich vu dugc
thiét 1ap tot dén mirc nao theo nhu cdu ca nhan ctia nguoi str dung, c6 thé duogc tuy
chinh theo yéu cau ca nhan khach hang dén ddu dé théa mén téi da yéu ciu cia ho.
Day chinh 1a tién dé din dén khai niém chat luong trai nghiém QoE (Quality of
Experience), mot khai niém dugc dua vao buc tranh cung cép dich vu trong nganh
cong nghé vién thong. Mot cach don gian nhit, chit lvong trai nghiém QoE 14 nhan

xét chil quan ctia ngudi str dung danh gia vé dich vu ho dang sir dung.



Thong thudng chét luong dich vu trong mang thong tin di dong mit dat duoc
danh gia qua cic bd tham sb nhu ty 1& thiét 14p thanh cong, ty 1é bi roi, diém chat
luong thoai, tbc do tai dit liéu... Viéc do kiém, quan 1y chit lugng dich vu theo
huéng nhu vay 1a quan 1y theo QoS. QoS trong mang vién thong duoc dinh nghia
cu thé qua cac tham sb ky thuat duoc luong hoa rd rang. Tuy nhién, hién nay cong
nghé mang dang phat trién rat nhanh, xu huéng hoi tu trén nén mang IP, do vy,
QoS khong con 1a yéu t6 duy nhit mang tinh quyét dinh trong cudc canh tranh
chiém linh thi trudng giita cac nha cung cap dich vu. Theo xu hudéng chung, yéu tb
dan tré nén quan trong hon dé phan biét mic d6 va dénh gia cac nha cung cap dich
vu la nhitng géi dich vu duoc thiét lap tdt dén murc nao theo nhu cau ca nhan cua
khach hang st dung dich vu. Pay chinh la tién dé dan dén khai niém chat luong trai
nghiém QoE (Quality of Experience).

QoS duogc dinh nghia nhu la kha ndng cia mgt mang cung cép dich vu voi
murc d0 dam bao xac dinh, trong khi d6 QoE lai phu thudc vao cdm nhén cua chinh
cac khach hang vé mot sd dic diém nhu: Kha ning st dung, kha nang truy nhap,
kha ning duy tri va mic d6 nguyén ven cua dich vu dugc cap. QoE bao gom ca cam
nhan ctia khach hang ddi v6i chét luong tong thé dich vu vién thong mé rong tir
chat luong dich vu khach quan (QoS) dén chat lugng trai nghiém chil quan cao hon.
QoE thay d6i tir quan diém ngudi sir dung ndy sang ngudi sit dung khic va cam
nhan ctia moi ngudi vé QoS hoan toan khac nhau. Ngay nay, khai niém QoE duoc
st dung nhiéu hon, dé nhdn manh ban chat that sy cta dich vu cung cép cho khach
hang.

Mot s co quan quan Iy nha nuée trén thé gidi ciing di thay d6i phwong thic
quan 1y danh gia chit lugng dich vu ctia cac nha cung cdp dich vu. Sy dich chuyén
tir quan 1y QoS dén QoE két hop cong tac do kiém so sanh dong thoi chat luong
dich vu ctia cac nha cung cép.

Théng lwgng khong danh gia dwgc diy di chat lwong dich vu:

Theo khéo sat cua Kissmetrics, Ominitele, trong nam 2016 thi tdc do tai dit
liéu da khong con thé hién day du vé chit lwvong mang di dong nhu trong hinh 1.1
da thé hién.

Thoi gian tai mdt trang web > 4s thi da c6 25% nguoi dung tir bo.



e Vi thong luong tai xudng téi thiéu = 2Mbit/s thi trong 4 gidy da tai thanh
cong duoc trang web.

e Ting tdc do tai dir lieu khong tuyén tinh véi giam thoi gian cho dich vu.

Dich vu thoai Dich vu dir liéu

8 ]

Diém chét lwong thoai , Tilé = ,
thanh céng, TT I& rot, Thei Thong luong

gian thiét lap e

Théng lwgng khéng danh gia
duwoc day dd chat leong dich vu

Hinh 1.1. Panh gia chét lwgng dich vu theo phwong phap cii

Théi quen sir dung ing dung nén tiang di dong: Theo nghién ciu cia

Flurry Blog tai My nam 2016 va dugc minh hoa nhu trong hinh 1.2.

Thei gian sir dung di dong Thoi gian st dung (Png dung di
hang ngay tai My doéng hang ngay tai My

Trinh duyét 8% Trinh duyét 8%  Facebook 19% Ung dung 92%

(fng dung khac 8%
Thé thao 2% X \
Tin tikc & thi tiét 3% Snapchat 2%

Mang sudt 5% Nhdn i/
X an tinfMang
Thmst%a:ggsg‘emua xa hai 12%

Tién ich 9% Youtube 3%

Am nhac/Da phuong

tinh duyét finh duyat Trinh duyét rinh duyst Tro choi 11% tién & Gidi tri 14%

Q12013 Q12014 Q2 2015 Q4 2015 Q4 2016

Hinh 1.2. Théi quen sir dung wng dung nén tang di dong tai My nim 2016

e Tur quy | nam 2013 t6i quy IV nam 2016: Ti I€ thoi gian duyét web di dong
giam 12%

e Tai My thi quy IV nam 2016: 92% thoi gian nguoi dung dién thoai la dung
App (tng dung) trong d6 50% thoi gian dung mang x& hoi/chat OTT, va ung
dung giai tri



Tir cac nghién ctru trén dé danh gia trai nghiém nguoi ding mot cach chinh
xac, qua trinh do kiém can théng qua cac dich vu va cac tng dung phé bién cua

nguoi dung di dong

1.2.  Quy trinh va phwong phép ki thuit chung danh gia cic tham s
chat lwong mang di dong

Céc chién dich chim diém va do diém chuin mang di dong trén toan qudc
dugc cong bd trén bao chi nhan duoc su quan tam l6n cua cong chung va co tam
quan trong cao dbi v&i cac nha khai thac mang di dong. Piém sb dau tién trong
thong cdo bao chi lién quan dén cac phép do nhu vay thuong dugc st dung trong
cic quang cdo cua nha diéu hanh chién thang dé nang cao ban sic cong ty cua ho.
Mic du cac két qua duoc cong bd thuong duge ghi chép diy du, nhung chung
khong phai ltc nao cling hoan toan minh bach vé cach dat duoc diém sd thuc té.
Phuong phép va céc gia dinh co ban hau hét khong duoc mo ta chi tiét.

Trong cac tai liéu thao luan vé viéc xay dung va cac phuong phap ctia mot
dot trién khai do kiém trén toan quéc, lién quan dén khu vuc va dan sé duge kiém
tra, viéc thu thap va tong hop cac két qua thir nghiém ciing nhu trong sd cua cic
khia canh khac nhau duoc thir nghiém. Kha ning ap dung cac két qua ctia mot chién
dich nhu vay, cho muc dich so sanh giita cac qubc gia, khong duoc dé cip trong cac
tai liu.

Dua trén cac phuong phap da thiét 1ap va chi s chét luong, chang han nhu ty
1¢ thanh cong va thoi gian thiét 1ap, két qua cua dir liéu duogc thu thap trong diém
chuan dugc tong hop riéng 1é. Cac gia tri tong hop riéng 1& duoc tinh trong s va
téng hop thém cho ting ing dung nhu dich vu dién thoai, video va dit li¢u. Sau do,
cac trudong tng dung lan luot dugce tinh trong s6 va tong hop trén cac khu vuc khac
nhau noi dit liéu duge thu thap. Cudi cung, tinh diém téng thé hoic diém chung
duoc thuc hién.

Chat luong dich vu c¢6 kinh nghiém thay d6i theo thoi gian nén diém sé riéng
cua mdt thong lugng cu thé khong thé ¢d dinh mot 1an va mai mai. Ciling nhu cac
chi s kiém tra thay ddi theo thoi gian, tam quan trong cua cac dich vu khac nhau

cling vay. Tai liéu ndy mo ta mot tip hop cac thir nghiém dién hinh c6 thé dugc
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thuc hién va cac tiéu chi danh gia lién quan. Trong cac tai liéu, cac vi du thuc té
trong thé gi61 thuc vé trong s6 va cac tham sd anh xa diém duge dua ra.

Trong céc tai liéu mo ta cac phuong phap hay nhat dé do diém chuan cia céac
mang di dong. Muc ti€u cua diém chuan 1a x4c dinh nha cung cép hodc nha khai
thac t6t nhat cho mot khu vuc duge chi dinh lién quan dén céac dich vu duogc truy
cap bﬁng dién thoai di dong. Cac bai kiém tra duoc thuc hién 1a cude goi thoai, phat
video, thong lugng dir li€u va cac ing dung tuong tdc hon nhu duyét web, mang xa
h6i va nhdn tin. Myc tiéu nay dat duoc bang cach thyc hién cac bai kiém tra diém
chuin trong cac khu vuc kiém tra dugc chi dinh dai dién hodc thuc su bao phu mat
bd phan chinh ngudi dung cac dich vu di dong. Cac két qua thu thap dugc trong cac
linh vuc khac nhau duoc tinh trong sb riéng 1é va tap thé va dugc tong hop thanh
diém tong thé.

Do sy phat trién nhanh chong ctia cong nghé di dong va théi quen tiéu ding
ctia ngudi dung, chat luong trai nghiém cua nguoi dung thay doi theo thoi gian ngay
ca khi muyc tiéu do luong chét luong dich vu khong thay doi. Cac quy chuan can
theo kip nhimng thay doi d6 va lam nhu vay bang cach tham sé hoa cac yéu to riéng
1¢ gop phan vao diém sb.

Cac phuong phép trude day thuong duoc st dung dé danh gia chat luong mang
nhu:

e M5 phong cudc goi: SO lwgng cude goi mod phong can thiét tdi thiéu 1a 1000
cudc thyc hién vao cac gio khac nhau trong ngay, trong ving pha song.
Khoang cach giita hai cudc goi md phong lién tiép xuat phat tir cling mot
thué bao chu goi khong nhé hon 10 giay.

e Giam sat bang céc tinh ning sin c6 ciia mang: S6 luong cudc goi lay mau tdi
thiéu 1 toan bd cudc goi trong 7 ngay lién tiép.

e Phuong phép str dung thiét bi do: Phwong phap do thyuc hién theo Khuyén
nghi ITU-T P.862 va quy dbi ra diém MOS theo Khuyén nghi ITU-T
P.862.1. S6 lugng cudc goi 1dy mau tdi thiéu 1a 1 000 cudc vao cac gio khac
nhau trong ngay, trong vung phu song. Khoang cach giira hai cudc goi mo
phong lién tiép xudt phét tir cing mot thué bao chii goi khong nhé hon 10
giay.



1.3.

11

Phuong phap 14y y kién khach hang: S6 khach hang 13y y kién tdi thiéu 1a 1
000 khach hang ddi véi mang c6 s thué bao tir 10.000 tro 1én hodc 1dy 10%

s6 khach hang d6i véi mang c6 sb thué bao nho hon 10.000.

Céc chuin danh gia chat lwong mang trén thé giéi

Trong linh vyc mang luéi va dich vu di déng, Vién Tiéu chuin Vién thong

chau Au ETSI di ban hanh rit nhiéu bo tiéu chuan khic nhau bao gdm céc tiéu

chuan v€ mang ludi, thiét bi dau cuoi, van dé két noi, chat luong dich vu,... nhu sau:

cung

ETSI TR 102 250-2: "Speech and multimedia Transmission Quality (STQ);
QoS aspects for popular services in mobile networks; Part 2: Definition of
Quiality of Service parameters and their computation”.

ETSI TR 102 505: "Speech and multimedia Transmission Quality (STQ);
Development of a Reference Web page".

ETSI TR 101 578: "Speech and multimediaTransmission Quality (STQ);
QoS aspects of TCP-based video services like YouTubeTM".

ETSI TR 102 678: "Speech and multimediaTransmission Quality (STQ);
QoS Parameter Measurements based on fixed Data Transfer Times".

ETSI TR 103 138: "Speech and multimedia Transmission Quality (STQ);
Speech samples and their use for QoS testing".

Mot t6 chirc qudc té uy tin khac 1a Lién minh Vién thong qudc té ITU-T

dd ban hanh vin ban chinh thic dudi dang cic Khuyén nghi

(Recommendations) nhu:

Recommendation ITU-T P.800: "Mean Opinion Score (MOS) terminology".
Recommendation ITU-T P.862: "Perceptual evaluation of speech quality
(PESQ): An objective method for end-to-end speech quality assessment of
narrow-band telephone networks and speech codecs".

Recommendation ITU-T P.862.1: "Mapping function for transforming P.862
raw result scores to MOS-LQO".

Recommendation ITU-T P.862.2: "Wideband extension to Recommendation
P.862 for the assessment of wideband telephone networks and speech
codecs".
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e Recommendation ITU-T P.863: "Perceptual objective listening quality
assessment”.

Cac hang chuyén cung cip giai phap do kiém danh gia chat luong mang trén
thé gidi ciing gidi thidu cac tiéu chuan riéng ciia ho nhu:

e Anite voi chuan VQI (Voice Quality Index)
e Psytechnics véi chuan PSM/PVI.

O Viét Nam, Bo Thong tin va Truyén thong 1a co quan quan 1y va ban hanh
cac quy chudn k¥ thut vé chét lugng dich vu mang di dong cho cic nha mang va
cac t6 chtrc, co quan, doanh nghiép tham chiéu va tuan tha theo:

e QCVN 36: 2015/BTTTT - Quy chuan k¥ thuat qudc gia vé chat luong dich

vu dién thoai trén mang vién thong di dong mat dat [1].

e QCVN 81:2019/BTTT - Quy chuan k¥ thuat qudc gia vé chat luong dich vu

truy nhap internet trén mang vién thong di dong mat dat [2].

e QCVN 82:2014/BTTT - Quy chuan k¥ thuat qudc gia vé chat luong dich vu

tin nhin ngin trén mang vién thong di dong mat dat [3].
1.4. Giai phap Tems Director cia hang Infovista

1.4.1. Téng quan vé sin pham

TEMS Director 1a mét dich vu dya trén nén tang web cho phép ngudi ding
diéu khién va quan ly tir xa mot nhdm céc dir liéu dau vao TEMS. Ngoai ra, nd lién
két dit liu duoc thu thap bai cac dit liéu dau vao ndy véi cac ngudng quyét dinh
nhitng bai kiém tra nao can dugc thyc hién. Phan mém quan ly hiéu suat mang nay
gilip ngudi dung quyét dinh 1énh cdng viéc nao nén duoc thyc hién boi méi dau vao
va céc tuyén duong nao nén duogc diéu khién dé thu thap dua dir liéu. Vé 1au dai, diéu
nay cho phép nguoi dung quan Iy nhdm caa minh tt hon, cai thién hiéu qua cua ho
va giam nhu cau vé nhiing ngudn lyc ¢ nang lyc cao. [7]. Gigi thiéu vé cach van
hanh Tems Director dugc néu ra trong hinh 1.3.

TEMS Director gilp nguoi dung cai thién hiéu qua téng thé, ting ning suat
va giam chi phi hoat dong. Day 1a giai phap tat ca trong mot dé quan ly va giam sat
tir xa nhiéu loai dau vao ther nghiém di dong va / hoic ¢b dinh, ciing nhu phén tich
va bao cao dir liéu theo thoi gian thuec.
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Véi TEMS Director, nhdm cua ngudi ding c6 thé 1ap ké hoach va quan ly
nhiéu du &n thir nghiém mang trén nhiéu giai phap TEMS khac nhau, bao gom
TEMS Pocket, TEMS Survey, TEMS Paragon va TEMS Sense, tit ca déu tir giao
dién nguoi dung dua trén web tap trung tai van phong.

1.4.2. Nhitng wu thé chinh ciia sin pham
TEMS Director ¢6 nhitng wu thé sau:
e Giam chi phi kiém tra mang ciia nha mang
Str dung TEMS Director, nha mang c6 thé giam dang ké khéi luong cong
viéc thyc dia, dac biét 1a cac nguon luc ki su lanh nghé cia ho. V&i mot bo cong cu
quan tri tai vin phong hoan chinh cho phép nha mang quan ly (phét trién, kiém soét,
phan tich) cac bai kiém tra cua minh, nha mang c6 thé tap trung va dat duoc hiéu
qua.
e Cai thién chat luong cac bai kiém tra ciia nha mang
Khi nhém cua nha mang thyuc hién cac bai kiém tra mang, dic biét 1a tai hién
truong, that kho dé biét khi ndo cong viéc dugc hoan thanh hoic liéu ho cé thu thap
du cdc mau cé y nghia hay khong. Vi tinh ning “dinh nghia viéc da lam” cua
TEMS Director, hé théng dam bao riang két qua thir nghiém 1a hop 1 va chia luong
mau lién quan chinh x4c ma nha mang yéu cau.

e Thuc hién mot chién lugc kiém tra toan dién
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Khi no6i dén kiém tra mang, nha mang c6 nhiéu tinh huéng va méi trudong dé
giai quyét. Vi phan mém quan ly hiéu suit mang caa TEMS Director, nha mang c6
thé quan Iy tit ca cac giai phap kiém tra mang TEMS caa minh, chia sé tap lénh
mang va phan tich két qua caa nha mang trong mot nén tang duy nhét.

e (o duoc kha ning hién thi két qua cia nha mang theo thai gian thyc

Véi cac thtr nghiém dang chay trong tit ca cac phan cia mang, nha mang
biét rang moi thir dang dién ra sudn sé. Nho kha ning hién thi theo thoi gian thuc vé
trang thai, két qua va vi tri cua dau vao tht nghiém cua nha mang, cung véi hé
théng canh bao toan dién, nha mang cé thé giai quyét cac van dé van hanh maot cach

nhanh chéng va dang tin cay.

1.4.3. Cac wng dung
V& co ban, TEMS Director cung cap cac ung dung nhu sau:
e Quan Iy & cau hinh tir xa
Mot cach nhanh chong nha mang sé c6 két qua thir nghiém trén dién rong
mang ludi. Quan Iy va nang cip cac thir nghiém nay gilp nha mang lam chu cac
thach thirc mang ludi.
e Bado cdo & phén tich theo thoi gian thyc
Khi d6i do kiém hién truong thuc hién viéc kiém tra mang ludi, nha mang
mubn nhanh chéng c6 cai nhin sau sic vé két qua do dé chic chin rang doi do hoat
dong thuc su hiéu qua. Tems Director phan tich cac dir liéu dugc thu thap baoi cac
d6i do kiém hién trudong va bao cao két qua sir dung mot nén tang Bl. Nha mang
ludn c6 duoc cai nhin day du vé két qua cua chién dich dang dién ra.
e Giam sat va diéu khién trang théi du an
Trong céac du an 16n, nhém caa nha mang khong thé lang phi thoi gian trong
viéc xur Iy su ¢6 vai thiét bi va giao thirc do kiém, nha mang mudn chic chan rang
chién dich van trong tam kiém soét vé thoi gian va chi phi vi du nhu khang dinh két
qua do chudn xac va day da s mau, hoac phét hién su ¢ mang lugi ngay trong lic
do kiém. Nhom cua nha mang s& duy tri dugc ning suat trén tuyén

e Xur ly nguyén nhan cét 16i theo thoi gian thuc
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Khi nha mang chay cac bai thir nghiém, luén c6 1li do, thong thuong nha
mang ¢ gang dé cai thién su ¢ mang ludi anh hudng dén trai nghiém khach hang.

Tinh ning “Xi Iy nguyén nhan cét 16i theo thoi gian thuc cia TEMS
Director” gitip nha mang dinh huéng nguyén nhan sy ¢6 mang ludi nhanh chéng
vé6i su can thiép tdi thiéu caa nguon luc con ngudi.

4 tng dung nay duoc thé hién nhu trong hinh 1.4

Hinh 1.4. Céc &ng dung caa Tems Director
1.5. Giai phap Nemo CEM cua hang Keysight

1.5.1. Téng quan vé sin pham

Giai phap Nemo CEM 1a giai phap phan mém dé theo ddi va kiém tra
tuong tac giira thiét bi di dong va co s¢ ha ting mang [8]. Thong minh, linh hoat,
dé quan Iy va hiéuqua, giai phap duoc chia thanh hai module lam viéc cling nhau
(xem trong hinh 1.5)

e Thanh phin thu thip dir liéu: 12 ung dung duogc cai dit truc tiép trén
dau cubi dién thoai smartphone cua khach hang cé chirc ning thu thap,
tinh toan va gui di cac théng tin KQI va KPI (Key Quality Indicators &
Key Performance Indicators). Ung dung c6 thé dugc cai dit qua OTA
(over-the-air) hodc duoc tich hop san trong SIM dién thoai cua khach hang

khi ho mua SIM tir nha cung cap dich vu vién thong.
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e Thanh phén quan ly, phin tich va tao bdo cdo: 1a thanh phan c6 chirc
ning quan 1y cac dau cudi do va hién thi cac thong tin két qua thu thap

dugc ciing nhu tao cac béo céo.

1.5.2. Nhitng wu thé chinh ciia sin pham

Vi du nhu mé hinh dugc trién khai cho viéc do dac QoE la Nemo CEM cua
hang Keysight Nemo bao gém 2 thanh phan cai dat trén dau cudi va cai trén may
cha quan Iy tap trung. Nha mang dua ra cac géi khuyén mai vé dau cudi di kem dé
khuyén khich khach hang str dung cac dau cudi hoic SIM c6 tich hop tinh ning
quan Iy trai nghiém khach hang. Bong thoi, cho phép khach hang tuong tac truc tiép
v6i nha mang khi giri cac phan anh vé chat luong dich vu chua dam bao hoic ngay
khi bi rét cudc gol.

Giai phap nay duoc 4p dung kha thanh cong va di khic phuc duoc mot sé
yéu t6 chi quan va nhuoc diém cua phuong phap do kiém QoS cii va tiép can gan
hon véi QoOE:

e Khong han ché vé dau cudi do kiém bai phan mém thu thap dit liéu c6 thé dé
dang cai dat trén mot dién thoai thuong mai thong thuong cua khach hang
e Khdng bi gidi han vé thoi gian va dia ly boi dir liéu duoc lién tuc thu thap

qua phan mém cai dat trén dién thoai cua khéach, du khach hang o bat ky vi

tri nao, ké ca & ngoai ving phi song.

e Két qua do lién tuc duoc cap nhat cho phép nha mang nhanh chéng dinh vi
va du doan dugc cac thay d6i 1am giam chat lugng dich vu trude khi van dé

tré thanh tac dong nghiém trong.

LIEN KET CAC NHA MANG
. So sanh

BIEU KIEN VO TUYEN
. Phét hién mét séng

. Két ndi Wifi i . Chuyén viing

BINH V| _ - DI LIEU
. GPS hoac mang di déng . Chat lweng tir thist bi

- Trong nha/Ngoai tréi . Quy mé trén méi Gng dung

TIPONG TAC NGUFOI DUNG

THONG TIN THIET BI )
. Xep hang

. Thworng higu/Ching loai
. Hé diéu hanh

. Thdng tin SIM

. Pin, bd nhé, RAM

A . Khao sat

Hinh 1.5. Téng quan vé Nemo CEM
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Cach thuc tiép can tap trung vao khach hang va trai nghiém thuc sy cua
khach hang trén dau cudi dién thoai cho phép nha mang hiéu rd hanh vi khach hang,
dua ra duoc cac thay doi can thiét tir d6 nang cao dwoc chat luong trai nghiém cua
khéch hang. Cac giai phap nhu Nemo CEM mang con lai nhiéu tinh nang va loi ich
cho nha cung cap dich vu mang nhu cho phép tao cac phiéu khao sat dé danh gia
sau hon trai nghiém ngudi dung.

C4c giai phap nhu Nemo CEM tuy hiéu qua nhung van gap phai mét s6 khé
khan khi trién khai nhu su tin twéng cua khach hang vé tinh bao mat va tinh riéng tu
khi cho phép cai dat mot phan mém cua hang thir 3 1én dién thoai. Tuy nhién, nhin
chung day van Ia mét trong sé nhiing giai phap tot nhat tiém can dén bai toan do
kiém QOE va quan ly trai nghiém khach hang.

1.6. Giai phap do Bench Marking 4 mang é Vwong Quéc Anh cia hing
Umlaut

1.6.1. Gioi thiéu

EE va O2 Ia hai nha khai thic mang di dong 16n nhat & Anh, tiép theo 1a
Vodafone, v6i Three nho hon dang canh tranh nhau véi cac mirc cudc gay gat. Mdi
mang di dong dang khong ngimg ting pham vi phu séng 4G cta minh, ngoai ra, tat

ca bon nha mang (xem trong hinh 1.6) di bat dau trién khai cac tram 5G dau tién

8 O 9o &

Hinh 1.6. 4 nha mang ¢ nwéc Anh

cua ho.

Umlaut, ¢6 try s& chinh tai Aachen, Ptic, 1a cong ty hang dau thé gioi vé thir
nghiém mang di dong. Cong ty truéc day dugce goi 1a P3 Communications va do6i
tén vao mua thu nim 2019 nhu mot phan cua qua trinh téi cau triic va tai tap trung
cac hoat dong ctia minh. Umlaut c¢6 hon 4.300 nhan vién, phan phéi tai hon 50 dia
diém trén khap thé gidi, voi doanh thu hon 400 triéu Euro. Umlaut hop tac véi tap
chi truyén thong qudc té Connect, tap chi c6 hon 25 nam kinh nghiém bién tap va 1a

mot trong nhitng co quan kiém tra hang dau & Chau Au vé cac san pham va dich vu
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vién théng. Cung nhau, Umlaut va Connect di va dang tién hanh thir nghiém diém
chuin mang quan trong nhit & Puc trong hon 15 nim, md réng néd sang cac nudc
Chéau Au khac ké tir nim 2009. La tiéu chuin nganh trén thyc té, phuong phép do
diém chudn cua Umlaut tip trung vao chét luong mang do khach hang cam nhan.
Umlaut tién hanh phép do so sanh nim 2019 & Vuong quéc Anh bao gdm
cac bai do kiém trén xe 6td (Driving Test) va do kiém di bo (Walk Test) dugc thuc
hién vao thang 11 nim 2019. Bén chiéc xe thir nghiém lai cung nhau di di duoc
khoang 10.700 km, qua 21 thanh phd va 29 thi trin. Ngoai ra, hai bai do di bo di do
kiém tai muoi thanh phd va di trén cac chuyén tau giita cac thanh phd. Cac khu vuc
thir nghiém chiém 17 triéu nguoi, hodc udc ching 27% tong dan sé cia Vuong
qudc Anh. Ngoai ra, két qua phan tich nguén cung tng cong dong rong rii, xem xét
24 tuan tir dau thang 6 dén giira thang 11 nam 2019 duoc bao gdm trong diém sb.

[6].

1.6.2. Phwong phdp do kiém dinh
Tom tat cach thire Umlaut trién khai do va thu thap s6 liéu nhu sau:

e Do cac bai do co ban: thoai, dit liéu, phat video truc tuyén, duyét Web

° Léy dit liéu Crowd Source: 13 sb liéu thu thap tu dién thoai ngudi dung
(gidng nhu Nemo CEM)

e Vung do kiém: ngoai troi, trong nhan, khu d6 thi day dac, khu d6 thi, ngoai
6, nbng thon.

e (Cong cu do: TEMS/NEMO va phén mém thu thap s6 liéu trén dién thoai user
(Tems Director/Nemo CEM)

e Danh trong ) tung dich vu thu thap duoc

e Panh trong sd ving do: ngoai troi (Outdoor), trong nha (Indoor), ving db thi
day dac (Dense Urban), vung d6 thi (Urban), viung ngoai 6 (Suburban), vung
ndng thon (Rural), tinh quan trong it hay tinh quan trong nhiéu.

e Tit ca cac yéu t6 trén dugc chia thanh 3 nhodm: Thu thap di liéu ngudi
dung/Dit liéu/Thoai (Crowd/Data/Voice) va danh trong s6 timg nhom trén
tong 1000 diém. Phén chia ti 18 3 loai hinh do kiém dinh nay dugc minh hoa
trong hinh 1.7.
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prA® 32%

Tai trang web Théi gian thiét 1ap cudc goi
Tila F_h_énh cﬁ_r]g . Ti |& cudc goi thanh cdng
Chét lwong youtube Chét lweng thoai
File tai 1&nftai xudng - Két ndi da nang
Wing phd 4G TR _Té; dd tai nguwéi ding
Ving phi di ligu  © " Ving phd thoai
B4 kha dung dich vy
R __ diF ligu
Thu thap ngwi dung
20%

Hinh 1.7. Phan chia ti 1 3 loai hinh do kiém cia Umlaut

1.6.2.1. Do kiém trén xe va di bd

Cac bai do kiém trén oto va di bd & Vuong qudc Anh dién ra tir ngay 6 thang
11 dén ngay 26 thang 11 nam 2019. Tat ca cac mau duoc thu thap trong ngay, tir 8
gid sang dén 10 gid toi. Mang thir nghiém bao phu cac khu vuc noi thanh, ngoai
thanh va ngoai thanh.

Cac phép do cling duoc thuc hién & céc thi trin va thanh phé nho hon doc
theo cac dudng cao tc két ndi. Chi riéng cac tuyén dudng két ndi giita cac thanh
phd da dat khoang 1.520 km/6t6- 6.080 km cho ca 4 6 t6. Téng cong ca 4 phuong
tién da cung nhau di dugc khoang 10.700 km.

1.6.2.2. Bo dich vu thoai

Mot dién thoai thong minh cho mdi nha diéu hanh trén mdi 6 t6 dugc st
dung dé kiém tra giong noi, thiét 1ap cac cudc goi kiém tra tir 6 t6 nay sang o to
khac. Nhom thir nghiém di bo cling mang theo mot dién thoai thong minh cho mdi
nguoi diéu khién dé kiém tra giong noi.

Trong truong hop nay, dién thoai thong minh duoc goi 1a mot ddi tac tinh.
Chat lwong 4m thanh cua cac mau giong noi da truyén dugce danh gia bang cach sir
dung thuat toan bang rong POLQA c¢6 hd trg HD- Voice va theo chuan ITU. Tét ca
dién thoai thong minh duoc sir dung cho céc bai kiém tra giong néi di dugc dit &
ché d6 wu tién VoLTE. Trong cac mang hoic khu vuc khong co céng nghé thoai

dua trén 4G hién dai nay, chung s€ thyc hi¢n du phong cho 3G hoéc 2G.
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1.6.2.3. Do kiém dit ligu

Tbc do tai dir lidu duogc do béng cach su dung thém bon chiée Samsung
Galaxy S9 trén mdi 6 t6 - mot chiéc cho mdi ngudi do kiém. Cong nghé truy cap vo
tuyén cta ho cling dugc dit ¢ ché do wu tién LTE. P6i vdi cac bai kiém tra web, ho
da truy cap céc trang web theo xép hang Alexa duoc cong nhan rong rii.

Ngoai ra, trang web thir nghi¢m “Kepler” tinh theo chi dinh cua ETSI (Vién
Tiéu chuin Vién thong Chau Au) da duogc stir dung. Pé kiém tra hiéu suit dich vu
dir liéu, cac té€p 5 MB va 2,5 MB dé tai xuéng va tai lén da duoc chuyén tir hodc dén
mot may chu thtr nghiém dat trén dam may.

Diém dir liéu chiém 48% tong sd két qua.

1.6.2.4. Thu thap dix liéu ngudi dung

Ngoai ra, Umlaut d3 tién hanh cac phan tich dya trén nhom ngudi ding vé
cac mang cua Vuong qudc Anh, nhing mang déng gép 20 phan tram cho két qua
cudi cuing. Chung dua trén dit liéu thu thap tir dau thang 6 dén giira thang 11 nam
2019.

Pé thu thap dit liéu nhom nguoi dung, Umlaut di tich hop quy trinh chan
doan nén vao hon 800 tng dung Android da dang. Néu mot trong nhing ing dung
nay duoc cai dat trén dién thoai cia nguoi dung cubi va ngudi dung cho phép phan
tich co s0, thi viéc thu thap dir li¢u s€ dién ra 24/7, 365 ngay mdt nam. Bao cao
duogc tao hang gio va dugc giri hang ngay tdi cac may chu dam may cua Umlaut.
Céc bao cao nhu vdy chi chiém mot s6 byte nho cho mdi tin nhan va khong bao
gdm bat ky dir liéu ngudi dung ca nhan nao. Cac bén quan tdm c6 thé tham gia tich
cuc vao vi¢e thu thap dit li¢u véi cac ing dung "U get".

Cong nghé ngudn cung Gmg cong doéng doc dao nay cho phép Umlaut thu thap dir
lidu vé trai nghiém trong thé gi6i thuc & bat cr ddu va khi nao khach hang sir dung

dién thoai thong minh cua ho.

1.6.3. Két qud do
EE lan thtr sau gianh chién thiang trong phép do so sanh diém chuan di dong
ciia Umlaut & Vuong quc Anh. Vodafone duy tri vi tri thir hai va cho thay sy cai

thién di€m so rd rang so vo1 két qua ciia nam ngodi. O2 va Three hoan doi vi tri, véi
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02 dtmg thtr ba va Three dimg thtr tu. Két qua diém tong hop chung cia 4 nha
mang dugc minh hoa nhu trong hinh 1.8.

Céc tiéu chuan mang duoc thuc hién boi Umlaut duge chap nhéan rong rai
nhu 13 tiéu chuan cong nghiép thuc té va c6 tinh khach quan cao. Phuong phap luan
duogc thiét ké can than cho diém chuin nim 2019 cia Umlaut & Vuong qudc Anh
thé hién mot cach tiép can toan dién dé danh diu diém chuén mang. NO két hop cac
bai kiém tra 14i xe va kiém tra di bd dé thuc hién cac phép do dit li¢u va giong noi
chi tiét trong cac truong hop duogc kiém soat két hop véi phuong phap ngudn luc
cong dong phire tap. Pidu nay cung cap thong tin chi tiét sau sic vé pham vi bao
phu téng thé ctia cac dich vu thoai, dir liéu va 4G, Tdc do tai xuéng cua nguoi dung
trong thé gidi thuc tinh kha dung cta dich vu dir li¢u. Cac bai kiém tra 1ai xe va
kiém tra di bo cho phép cac kha ning t6i da cuia mang dé dugc danh gia. Thu thap
dir li¢u nguoi dung tiét 10 chat lugng dich vu va hi¢u suét thue su duoc chirng minh
boi nhitng nguoi dung thuc. Umlaut d3 can nhic k¥ ludng cac thanh phan nay dé
dua ra danh gia thuc té va két luan vé hiéu suit va tiém nang thuc sy ciia cdc mang

dugc xép hang.

0

Thu th(ép ngwri ding
tai da. 200

®

Div ligu
thi da. 480

tdi da. 320

Biém téng cdng 876

Xép loai RAt tht Tt Hai lbng Wiva O

Hinh 1.8. Két qua diém téng hep chung 4 nha mang ¢ Anh

1.6.3.1. Thoai
EE dat duoc diém sd cao nhét trong linh vuc thoai, cung cép thoi gian thiét

1ap cudc goi ngdn nhat va ty 1¢ thanh cong tuyét voi trong cac bai kiém tra lai xe
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duoc thuc hién & cac thanh phé va thj trin. Vodafone cho théy kha nang tin cay
cudc goi tot nhat trong cac thir nghiém di bo trong thanh phd, trén dudng b va
duong sat. EE, Vodafone va O2 cung cép chat luong thoai trung binh rat tot trong
moi tinh huéng, EE va Vodafone ciing cung cap két nbi da dang tt. Three 1a tut lai
mot chat so véi ddi tha. Két qua do so sanh thoai cia 4 nha mang nudc Anh duogc

dé cap nhu trong bang 1.1.

Bang 1.1: Két qué do so sanh thoai ciia 4 nha mang ¢ cac ving khac nhau

Két qua tong hop Vodafone 02

Céc thanh pho (Lai xe

do kiém) 144 96% 92% 75% 63%

Céc thanh pho (Pi b do

kiém) 48 90% 98% 90% 83%

Céc khu pho (Lai xe do

kiém) 64 97% 95% 75% 80%

Céc khu pho (Pi bo do

kiém) 40 92% 92% 70% 73%

Puong sat (Pi bo do

kiém) 24 43% 52% 33% 34%
1.6.3.2. Dir lieu

Giéng nhu trong linh vyuc thoai, EE ciing dan dau trong linh vuc dir ligu.
Vodafone dimng thir hai trong danh muc nay va thé hién su thuyét phuc két qua dic
biét l1a trong cac thur nghiém di bo dir li¢u dugc thuc hién trong cac thanh phé. Diéu
tha vi la muc d6 hoat dong trén cac con duong noi chung la cao hon so vai cac thi
tran nho hon ma chung t6i da ghé tham bang nhitng chiéc xe thir nghiém 14i xe.

Tat ca cic nha khai thic déu cho thiy kha ning cai thién trén duong sit. Két qua do

so sanh dir liéu ctia 4 nha mang nuéc Anh dugc dé cap nhu trong bang 1.2.
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Bang 1.2: Két qua do so sanh dir liéu ciia 4 nha mang & cac ving khac nhau

(== Vodafone

Dir liéu 480 diém

Céc thanh pho (Lai xe do

kiém) 216 87% 84% 63% | 51%
Céc thanh phd (Pi bo do

kiém) 72 80% 87% 50% | 37%
Céc khu pho (Lai xe do

kiém) 96 83% 69% 63% | 62%
Céc khu pho (Pi bo do

kiém) 60 93% 86% 78% | 71%
Puong sat (Pi bo do kiém) 36 49% 47% 27% | 23%

1.6.3.3. Thu thap dir liéu nguoi dung

316.000 nguoi dung tir Vuong qudc Anh dd phan bo xung quanh 5,3 ty mau
do luong tir dau thang 4 dén giira thang 11 nim 2019. Umlaut ¢ di tién hanh phan
tich k¥ ludng tap dir liéu mé rong nay, st dung tinh ché hon. Két qua do so sanh thu
thap dit liéu ngudi dung ciia 4 nha mang nudc Anh duogc dé cap nhu trong bang 1.3.

Trong khi cc bai kiém tra l4i xe va kiém tra di bo xac dinh dinh hiéu sut
clia cac mang dugc kiém tra, ngudn cung tmg cong dong c6 thé thém cac thir
nguyén quan trong nhu thoi gian, biéu do dia 1y hoidc da dang vé thiét bi va goi cudc
-néu dugc thyc hién trong dung cach. Mo ta chi tiét vé& ngudn cung tng cong dong
ctia Umlaut phuong phép luan co6 thé dugc tim thy. Tong cong 316.000 ngudi ding
dién thoai di dong & Anh d3 cung cap mau c6 lién quan gi6i thiéu dit liéu dam dong.
Khu vuc thtr nghiém nguén cung ung cong déng cua Umlaut dai dién cho 91,7%
khu vuc x4y dung ciia Vuong qudc Anh va tham chi 99,6% cta khu do thi xay
dung.
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Bang 1.3: Két qua do so sanh thu thap dit liéu ngwoi ding ciia 4 nha mang

Thu thap dir liéu ngwoi

ding 200 diém

Quoc gia 60 100% 97% 100% | 88%
bo thi 84 89% 79% 78% | 69%
Khong phai d6 thi (so sanh

cac mang) 44 92% 82% 86% | 77%
Khong phai d6 thi (chi

mang chu) 12 88% 79% 80% | 74%

1.6.3.4. Vung phu

Tat ca bon nha khai thac cia Vuong qudc Anh déu dat duoc mirc diém tot
cho thoai va dit liéu. V&i nam 2019 ctia Umlaut thiét 1ap diém chudn, Umlaut da
danh dau sao dé phan biét muc do phu hop & thanh thi va ngoai 6.

Xét vé d6 thi, EE cung cép vung phu 4G t6t nhat, voi Vodafone va O2 theo
ngay sau va ¢ mirc gén nhu nhau. O cac khu vuc ngoai do thi, EE va O2 dat duoc
vung pht song 4G tdt két qua, voi Vodafone sau & khoang cach gan. Ba cip bac rd

rang dang sau su canh tranh:

1.6.3.5. Toc do tai xudng

Trong danh gia tong thé, EE hién thi tbc d6 tot nhat cho ca tai xubng va tai
Ién. Trong céc khu dé thi, Vodafone dimg thtr hai trong chi sb toc do tai xudng, theo
sau 1a Three va O2. Trong qué trinh kiém tra tbc do tang toc d6 quang céo & cac khu
vuc thanh thi, Three diém s6 sé& 14 t6t nhat, tiép theo 1a O2 va sau d6 1a Vodafone.
O cac khu vuc ngoai d6 thi, O2 14y din dau vé toc do tai 1én, tiép theo EE ¢ thu
hang th hai. Nguoc lai, EE mang lai nhitng diéu tot nhat tai xudng, tiép theo 1a 02,
Three va Vodafone theo thir tr xép hang nay
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Giai phap do Bench Marking cac nha mang & Nam Phi caa hang
Rohde&Schwarz

1.7.1. Gidi thiéu

Gia tri ciia Bench Marking theo quan diém ciia Rohde&Schwarz: Dir liu do

diém chuan chinh xac va dang tin cay co6 rat nhiéu gia tri:

N6 tao ra nhitng hiéu biét sdu sdc vé chat lugng trai nghiém cua mang (chét
luong do nguoi dung cdm nhén)

N6 cung cap cac cach dé so sanh mang cha véi cac mang ddi thu canh tranh
Doi véi tiép thi cia nha mang: dé tao tuyén bd tiép thi nhu: “Mang t6t nhat”,
“Mang c6 tdc do dit liéu tdt nhat”, “Mang tuyét voi nhét cho céac dich vu
Streaming”..

Dbi v6i cac giam dc cong nghé CTO (Chief Technology Officer), viéc nay
nhu mot cong cu quan 1y: “T6i mudn cac anh cai thién chat luong mang ludi
Ién n% trong m thang”..

i véi cac nha cung cép co sO ha tﬁng day dugc xem nhu mot loi thé canh
tranh: “Cac nha mang st dung ha tang ctia chung t6i t6t hon cong ty xy”..
boi v6i cac cong ty dich vy s€ tao ra nhiéu hoat dong kinh doanh hon:
“Chiing t6i s& gitip cac ban gianh chién thing trong dot do kiém so sanh céc

mang di dong nam tGi”

Tuy nhién, mot s6 di€m phai dugc xem xét:

Do diém chuan theo quan diém QoE: kiém tra cac loai dich vu duogc sir dung
nhiéu nhat

Do diém chuén can phai chinh xac va c6 thé 1ap lai

Céc thiét bi duoc su dung hd tro tit ca cac cong nghé cua bat ky mang nao
dang thur nghiém

Dir liéu phai duoc thu thap tir tat ca cac 16p (LSp ung dung cho dén thong tin
pho).

Can thiét dé tim hiéu sdu c6 thé kich hoat cac hoat dong t6i uu héa hoic bao vé

trude cac khiéu nai phap 1y
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1.7.2. Phwong phdp do kiém dinh

Piém hiéu suét mang thé hién QoE do ngudi dung cam nhan (gia tri thyc
duoc cung cip cho khach hang). N6 duoc tiéu chuan hoa theo ETSI STQ (TR 103
559), do d6 n6 1a mot phép do duoc chap nhan rong rai [5].

Piém hiéu sudt mang 1a mot nha cung cap phuong phap luan doc lap va
khach quan trén toan bé mang. DAy 1 chi s6 do diém chuin tham chiéu dé dit muc
tiéu cai tién dua trén tinh téng thé ché d6 xem mang va trén toan bd ddi tha canh
tranh. N6 12 mot khudn khd cho chat luong kinh nghiém duya trén sy uu tié€n dau tu.

Phuong phép do kiém dinh duoc sir dung hién dang duoc ap dung cac tiéu
chuan hoéa trong ETSI TR 103 559 gdm 3 budéc (xem hinh 1.9):

Diém trén
moi quoc gia

Cép d6 3: Danh trong 515 va két hop tat ca céc viing quy
vé diém cd quoc gia

Téng hop khu vuc

Diém QoE cho méi dich vu
dwa trén cac KPI thoai va
di liéu Cép d6 1: Quy ddi QoE cho cac I¢p dich vu

Phwong phap hién tai dwa theo tiéu chudn ETSI STQ (TR 103 559)

Hinh 1.9. Két qua 3 cap dd danh gia chat lwong mang cia Rohde&Schwarz

e Cip d6 1: Quy ddi QoE cho tat ca cac 16p dich vu (cac kich thudc khac nhau
cua mdt 16p dich vu).

Lam thé nao dé danh gia KPIs cic thir nguyén khac nhau? Vi du don gian
cho dién thoai (chi) nhitng gi c6 thé nhan thic duoc, nén co tac dong dén viéc ghi
diém.

Chuan hoa t6i 1 ti 1 pho thong (tir 0 dén 1000) (xem hinh 1.10)
Daénh trong s va téng hop.
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Anh xa

X Quy chuén
tri gidc

chung

Ti 1é cudc goi thanh céng: 99.5% -f—b ‘_._L
a — 880
Thoi gian thiét 1ap cuéc goi: 14s == \-’ E‘\- l
Chit Iwong thoai: 4.2 MOS -f—»
3

Hinh 1.10. Piém s6 dich vu theo thang diém 1000 ciaa loai hinh dich vu

e Cip d6 2: Panh trong s6 va QoE tong hop cua tt ca cac 16p dich vu cho mdi
khu vuc.
Pénh trong sd va tong hop tit ca cac 16p dich vu tai mdi khu vue (xem hinh
1.11):

QoE céc I6p dich vu Trong sé  Két hop
Vidu. 0.4
- X)
Truyén di liéu @ b
HTTP | cac "y _/
Phat trc dich | wliy @
tuyén video Jg
o 7
= Vidu. 0.6
Duyét web ligu .

Hinh 1.11. Piém hi¢u suit tai mot dia diém, thoi gian, hoan canh nhit dinh

e Cip d6 3: Panh trong sd va tong hop tit ca cac ving thanh mot diém cho
toan qudc (xem hinh 1.12).
Diém hiéu suit mang danh gia QoE tong thé ctia mot mang bang cach két

hop viéc thuc hién cac KPI chinh tir cac dich vu khéac nhau.



Thanh phé
B>

Khu phé
e

Puong " @ g
£ &7
NGng thc‘)n’ ‘ ‘m ®
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1.7.3. Két qua va dé xudt

Két qua do Bench Marking theo chuan ETSI TR 103 559 tai Nam Phi lan 1
nam 2018 cho thdy nha mang NPS xép ¢ vi tri thir 2 véi tong diém chung 1a
730/1000 (xem hinh minh hoa 1.13).
Nha mang NPS co diém thoai 336 diém Xép thtr nhat, nhung cd diém danh gia vé

dich vy dir liéu 1a 395 diém, xép vi tri thi 2.

Két qua do & Nam Phi va cac hanh déng

Két qua lan do th&¥ nhat nam 2018

So sanh xép hang Nha mang NPS
chung )

Piém dat dwoc

730

— I TOng thé
407 o

Bt b e— Di¥ liéu
= Cacriha
. :

#| mang wuc

Hinh 1.13. Két qua do Bench Marking tai Nam Phi lian 1 nim 2018

Tuy nhién & dot do kiém 14n 2 ndm 2018 nha mang NPS di dan dau voi tong
diém chung 13 766 diém. Nha mang NPS c6 diém thoai 322 diém xép thtr nhat,
nhung c6 diém danh gia vé dich vu dir liéu 1 435 diém, xép vi tri thir 2 nhung
khong con thua kém qué xa so véi nha mang dan dau vé dich vu dir liéu nita (xem

hinh minh hoa 1.14). Py 1a két qua c6 dugc nhd mot loat cac hanh dong nham t6i
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uu mang ludi ctia hang Rohde&Schwarz cho nha mang NPS c6 hiéu qua thuc su,

trong dé co thé ké dén mot s6 hanh dong da duoc trién khai nhu sau:

1.8.

Cai thién hi€u ndng cudc goi thoai: ti I¢ 16t cudc goi CDR (Call Drop Rate)

trong cac vung ngoai thanh giam di
Cai thién ma hoa giong n6i AMR-WB 23.85 Kbit/s cho mang UMTS
Xt Iy sy ¢ cho viéc nang cao chit lwong RRC mang UMTS ¢ thanh phd

Johannesburg

Mo rong st dung didu ché 256 QAM, MIMO 4x4 va 3CCA soéng mang

nham tang toc do dir liéu tai 1én va xudng cao hon

So sanh xép hang Thang 8 nam 2018
chung Nha mang NPS

Két qua lan do thir 2 nam 2018

Piém dat dwoc

768

4 I "0 the

—
—___BL

. = —s 435

I O iy
Cac rind
' - 328

g Ko

Hinh 1.14. Két qua do Bench Marking tai Nam Phi lan 2 nim 2018

Két luan chwong 1

Véi sy phat trién khong ngimg cia mang thong tin di dong qua cac thé hé tir
1G dén 5G, cac hanh vi st dung dich vu cta cac thué bao di déng ngay cang co

nhiéu thay ddi tir dich vu truyén théng nhu thoai, SMS sang cac dich vu dit li€u da

dang. Va nhu vy viéc dénh gia tong thé hiéu ning mang va xép hang cac nha mang

cling s& phirc tap hon. Chuong 1 da giéi thiéu duoc vé lich sir cic phuong phap

danh gia chat luong mang di dong trén thé gidi ciing nhu gidi thidu cac giai phap do

kiém cua cac hang da trién khai trén thé gidi tir d6 cho ching ta cai nhin tong quan

vé hién trang danh gia chat lugng mang trén thé gidi.
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CHUONG 2: TIEU CHUAN ETSI TR 103 559

2.1.  Giéi thi¢u chung vé chuan ETSI TR 103 559

2.1.1. Gigi thigu

Céc chién dich chim diém va do diém chuin mang di dong trén toan qudc
dugc cong bd trén bao chi nhan duoc su quan tam l6n cua cong chiung va co tam
quan trong cao ddi v6i cac nha khai thac mang di dong. Piém sb trong thdng céo
bao chi duoc lién két voi cac phép do nhu vdy thudng duge st dung trong cic
quang cdo ciia nha mang chién thiang dé nang cao nhan dang thuong hiéu cua ho.
Mic du két qua da cong bd thuong duoc ghi chép day du, nhung chiing khong phai
lic nao cling hoan toan minh bach vé cach cho diém thuc té da dat dugc. Cac
phuong phap va cac gia dinh co ban hau hét khong dugc mé ta chi tiét.

Tiéu chuan ETSI TR 103 559 trinh bay vé viéc xay dung cac phuong phap
ctia mot chién dich do kiém trén toan qudc. Poi véi khu vuc va dan sbé duoc bao
phu, viée thu thap va tong hop céc két qua thir nghiém va trong sb ciia cac khia canh
khac nhau di duoc tinh toan dé thir nghiém. Kha ning 4p dung cac két qua ctia mot
chién dich nhu vay, cho cadc muc dich so sanh gilra cac quéc gia, khong duoc dé cap
trong tai liéu hién tai.

Dua trén cac phuong phap da thiét 1ap va chi s6 chat lugng, chang han nhu ty
1¢ thanh cong va thoi gian thiét 1ap, két qua cua dit liéu duoc thu thap trong diém
chuan dugc tong hop riéng 1é. Cac gia trj tong hop riéng 1¢ duoc tinh trong s va
téng hop thém cho tirng trng dung nhu dich vu dién thoai, video va dir li¢u. Cac
truong ung dung sau d6 1an luot c6 trong sd va duge tong hop trén cac vung dia 1y
khac nhau ma cé dit liéu dugc thu thap. Cudi cung, cach tinh diém tong thé hoic
diém chung s& duoc thuc hién cho tirng nha mang.

Chat luong dich vu thay d6i theo thoi gian nén diém sb riéng 1¢ ciia mot gia
tri cu thé khong thé ¢d dinh mii. Ciing nhu céac chi sé do kiém thay ddi theo thoi
gian, tAm quan trong ctia cac dich vu khac nhau ciing vay. Tiéu chuan ETSI TR 103
559 mo ta mot tip hop cac bai do dién hinh c6 thé duoc thyc hién va céc tiéu chi
danh gia lién quan bén trong phu luc, cac vi du thuc té trong thuc té vé trong sb va

cac tham s6 anh xa cham di€m ciling dugc dé cép toi.
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Tiéu chuan ETSI TR 103 559 mé ta cic phuong phap lua chon t6t nhat dé do
diém chuén cua cac mang di dong. Muc dich cua viéc tinh diém chuén 1a xac dinh
nha cung cép hodc nha diéu hanh t6t nhat cho mot khu vue duoc chi dinh lién quan
dén céc dich vu duoc truy cap béng dién thoai di dong dién thoai. Cac bai kiém tra
duoc thuc hién la dién thoai, truyén video, thong lugng dir liéu va cac ung dung
turong tic véi ngudi dung hon nhu duyét web, mang x3 hoi va nhin tin. Muc tiéu
nay dat dugc bﬁng cach thuc hién céc bai kiém tra diém chuin trong cac khu vuc
duoc chi dinh dai dién hoac thuc su bao gém mot by phan chinh nguodi dung cac
dich vu di dong. Cac két qua thu thap duoc trong cac ving khac nhau 1 trong s
riéng 1¢ va dugc tong hop thanh diém tong thé.

Do sy phat trién nhanh chong ciia cong nghé di dong va thoi quen tiéu dung
ctia nguoi dung, chat luong trai nghiém ctia ngudi sir dung thay doi theo thoi gian
ngay ca khi myc ti€éu do luong chét lugng dich vu khong thay doi. Hién tai tai liéu
can phai theo kip nhing thay d6i d6 va lam phan biét rd rang cac yéu tb riéng 1& gop

phan vao diém sé chung.

2.1.2. Pam bdo tinh cong bang gi@#a cac nha mang

Viéc do diém chuan va cho diém chinh x4c ctia cac mang bao gom céc khu
vuc dia 1y rong 16n doi hdi phai duge xem xét can than cia nhiéu yéu t5. Bao gém
cong nghé dugce sir dung, pham vi pht séng duoc cung cp, su phat trién cua thiét bi
di dong, phan bd thué bao, sir dung mang va cac dich vu thué quan. Cac nguyén tac
sau day can duoc tudn thi dé dam bao rang két qua do diém chuén ludn chinh xac
va c6ng bang, minh bach cho cac nha mang:

e Lua chon thiét bi do kiém: can dam bao thiét bi do cho cic nha mang cung
chung loai (model), cing phién ban phan mém (firmware, software) va
khong c6 sy wru tién mang nao

e Lua chon may chu (server) do kiém: cac bai do dir liéu thudng duogc thuc
hién v&1 may cha hodc trang web dugc chon. May chu thtr nghi€ém nén dugc
chon dé chung khéng uu tién mang nay so véi mang khac. Cac trang web
nén dugc chon sao cho chung dai dién cho mot phan cic trang thudng duoc
khach hang sir dung. Va cac mang thuc hién do so sanh phai sir dung may

chu/trang web do giéng nhu nhau
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e Mo hinh, phuwong phap, quy trinh do, chdm diém chuén duoc st dung bao
gdm tit ca cac chi s, hé sd, trong sb va ngudng dé danh gid cac nha mang
phai duoc thong nhat chung va duy nhat

e Biéu gia, gbi cude duge sir dung dé thu thap dir liéu giita cac nha mang phai
tuong duong nhau. Vi du dich vy dit liéu ctia cic nha mang can phai cung

cAp goi khong gi6i han téc do, dung lrong 1am anh hudng dén két qua do.
2.2.  Pinh nghia cic viing do theo chuan ETSI TR 103 559

2.2.1. Gigi thigu

Viéc lwa chon cac khu vuc can kiém tra 1a mot phﬁn quan trong cua thiét lap
viéc do kiém. DPé tr¢ thanh dai dién, cac khu vuc d6 phai bao phu phan 16n dan sd
va cac khu vyc str dung di dong chinh. Trong trudng hop ving phu trén toan qudc
bi gidi han thi mot ty 1€ dai dién cia vung phu dugc dé xuat. Do kiém trén xe 6t6
(Drive Testing) 1a phuong phap duoc lya chon nhung cé thé duge bo sung bang
cach do kiém di bo (Walk Testing) trong cac khu vue duoc chi dinh.

Trong viéc lwa chon khu vuc va phan b thoi gian giita cac phan khu riéng
1¢, chang han nhu cac thanh phd 16n va cac con dudng, cac dic tinh dia Iy va cau
tric lién két cua qudc gia twong tmg can dugc xem xét. Didu ndy c6 thé lam giam,
d6i véi mot s6 muc do, kha nang so sanh giita cac qudc gia. Muyc dich phai 13 cac
dia diém da chon phu hop voi dat nude dang duoc thir nghiém.

Pé mang tinh dai dién hodc dé v& I8n mot buic tranh chi tiét hon, cac khu vuc
thir nghiém nhu thanh phé va dudng ¢ thé bd sung bang céc bai do trén cac chuyén
tau va tai cac vi tri diém nong.

Dé duy tri kha ning so sanh, cac khu vuc thir nghiém khong dugc bao phu
boi tat ca cac mang duogc thir nghiém can dugc xem xét thich hop. Nhin chung, gi6i
han céc bai kiém tra chi & cac khu vue duoc phuc vu boi tat ca céac mang chic chian
1a Iyra chon dau tién, nhung trong trudng hop cac khu vuc quan trong cta dat nudc
va khach hang khong duoc kiém tra, nha mang twong tng khong bao gom nhiing
vung nay cé thé bi loai khoi cudc kiém tra trén toan quéc hodc nhiing han ché can

dugc dua vao diém tong the.
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Céc linh vuc khac nhau can duoc thu nghi¢m theo céch thich hop. Vi mot )
khu vuc 6 thé khong vao dé do kiém bing 6t6 duoc, do kiém di bo co thé duoc

xem xét dén.
2.2.2. Phdn chia ving do

2.2.2.1. Céc thanh phé

Céc thanh phd c6 quy mé va mat do khac nhau va viéc phan loai cac thanh
phd 16n, vira va nhé ciing khac nhau tiy theo quéc gia. Kich thudc thanh phd va
tam quan trong d6i khi duoc phan 4nh trong cac yéu cau do co quan cip phép phod
tan dit ra. Cac thanh phd co thé, nhung khong nhat thiét phai nhu vy, dugc chia
thanh ba loai, d6 13 thanh phd 16n, thanh phd vira va thanh phd nho.

Céc thanh phd 16n dugc dinh nghia 14 cac thanh phd 16n ciia mot quoc gia
theo quan diém dan s va thuong mai. Vi du céac toa nha cao tﬁng va mat do dan sd
cao duoc tim thiy & cac thanh phd 16n. Hau hét cac khu vuc diém néng dugc tim
thdy trong cac thanh phd. Thir nghiém céc thanh phd 16n c6 nghia 13 14i xe trén cac
con dudng chinh bao gébm duong va cau.

Céc thanh phd trung binh 1a cac thanh phd nhé hon cac thanh phd 16n véi it
dan cu hon va it quan trong hon vé mat thuong mai. Thinh thoang ching cé nhiing
tdoa nha cao tang va néi chung mat do dan s thap hon cac thanh phé 16n.

Céc thanh phd hodc thi trin nho c6 it ddn cu hon cac thanh phd vira va c6
tam quan trong thuong mai thip hon.

Viéc lua chon phan khu va phan bd c6 thé c6 trong viéc xac dinh cac loai

thanh phé 13 dé phan anh mirc d6 anh huéng cua ching ddi véi quy mé toan qudc.

2.2.2.2. Céc con duong

Puong cao tdc 14 nhimg con dudng c6 nhiéu lan xe c6 thé luu thong cao va
két ndi cac thanh phé 16n va trung binh ctia khu vuc thir nghiém. Chung chay doc
khap dat nude va khong c6 giao 16 hodc dén giao thong. Cac bai do kiém duoc thyuc
hién trén dudng cao tdc thanh phd nim trong thanh phd 16n hodc trung binh dugc

tinh trong két qua cho cac thanh phd thay vi dudng.
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Puong chinh 1a dudng c6 luu lugng truy cdp cao va két ndi cac thanh phd
ctia khu vyc thir nghiém. Nhitng con dudng nay c6 thé ¢ dén giao théng va giao 16.
Céc con duong chinh chay trong cac thanh phd duoc tinh cho cc thanh phd.

Puong nong thon 1a nhitng con duong khong c¢é Iuu luong 16n va két ndi cac
thanh phd vira va nhé. Ching c6 thé chay qua khu vuc thoang va ciing c6 thé bao

gdm cac khu dan cu phan tan.

2.2.2.3. Céac khu vyc bé sung

Cac bai do kiém bo sung, néu phu hop, s& phan anh sy khac nhau giita cac
quéc gia. Vi du xe lira va duong sit 1a cac diém do da duoc thiét 1ap cho céc bai do
kiém & cac qudc gia co tuyén duong di lai nhidu hodc cac duong lién tinh cé tan
sut cao trong khi cac chuyén tau & cac qudc gia khac c6 thé bi bo qua.

Cac diém nong khac nhu ga xe Itra, san bay, khu vuc danh cho nguoi di bo,
cong vién, san van dong hoac cac diém thu hat khach du lich, cac dia diém duoc
nguodi dung dién thoai di dong thuong xuyén lui téi. Nhitng khu vuc nay phai dugc
xem xét mot cach thich hop.

Ba khu vuc c6 thé dugc tinh theo phuong phap nhu trong bang 2.1.
Bang 2.1: Ti trong ba viing do chinh

Vung Ti trong
Céc thanh phd 50%
Céc con duong 40%
Céc viung bo sung 10%

Trong truong hop ba phan loai cua cac thanh phd (xem trong bang 2.2), ty trong c6
thé c6 nhu sau:

Bang 2.2: Ti trong ba phan loai thanh phé

Loai thanh pho Ti trong
Céc thanh phd 16n 60%
Céc thanh pho trung binh 30%
Céc thanh pho nho 10%

Ba loai dudng c6 thé duoc tinh theo nhu trong bang 2.3.

Bang 2.3: Ti trong ba phan loai dudng
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Loai duwong Ti trong
Céc duong cao toc 60%
Céc duong chinh 30%
Cac duong ngoai thanh 10%

Hai loai bai do kiém di b c6 thé dugc tinh theo nhu trong bang 2.4.
Bang 2.4: Ti trong hai loai hinh do kiém di b

Loai Ti trong
Cac tau 40%
Céc diém ndng (nha ga, san bay, khu vuc di
bd, cong vién, san van dong hoac diém du 60%
lich hap dén)

2 loai dich vu di dong c6 thé duoc tinh theo nhu trong bang 2.5.
Béng 2.5: Ti trong hai loai dich vu di dong

Loai dich vu Ti trong
Dich vu thoai 40%
Dich vu dir liéu 60%

2.3.  Phwong phap do kiém theo chuan ETSI TR 103 559

2.3.1. Gigi thigu

Céc chi so thir nghiém, v&i mot vai ngoai 1é, thuong duoc dinh nghia trong
ETSI TS 102 250-2 [i.1], do d0, cac thir nghiém duoc bat cir khi nao ¢ thé tham
chiéu dén tai liéu d6. Trong ETSI TS 102 250-2 [i.1], ty 1& thanh cong trong hau hét
cac trudng hop 12 hai budc s lidu duge chia thanh truy cip thanh cong va két luan
thanh céng.

Céc gia tri nay c6 thé dugc tong hop bang tinh toan c6 trong s6 thanh mot gia
tri duy nhat, thAm chi c6 thé két hop cac chi s6 bd sung hoac tiéu chi quyét dinh dén
cam nhén cua nguoi dung vé mét dich vu dang hoat dong. Diéu nay ap dung cho tat
ca cac 1an xudt hién cua Ty 18 thanh cong trong cac khoan 8.2 dén 8.5.

Kiém tra video, tbc d6 truyén dir liéu va cac dich vu khéc thuong dugc goi
chung 1a kiém tra dir liéu thay vi kiém tra dién thoai, diéu ndy sy tach biét khong bi

loai trur.
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2.3.2. Phwong phdp do kiém thogi

2.3.2.1. Gidi thiéu chung

Po kiém dich vy thoai 12 kiém tra véi thoi lugng cudc goi c¢b dinh trong d6
hai thiét bi dau cubi, ca dién thoai di dong hodc mot dién thoai cb dinh va mot thiét
bi di dong goi cho nhau. Két ndi dién thoai ¢ dinh thuong khong hd tro ki thuat ma
hda méi cao hon nh AMR WB hodc EVS. Dé do ludng céac ki thuat mi hoa nay tir
cac cudc got chuyén mach di dong sang mach di dong la can thiét va doi khi tham
chi ca cac cudc goi VOLTE qua gbi chuyén d6i 1a can thiét. Dé xem xét chat lugng
khong bén viing trong cudc goi, d6i v6i diém chat luong giong ndi thap (vi du:
MOS <1,6) hoic khoang thoi gian im ling d6i voi cac miu do ludng hap thy (vi
du:> 20 s), cudc goi co thé duoc tinh 1a khong bén virng va nhu mét cude goi khong

thanh cong hoac duoc xtr Iy bdi mot canh bao riéng biét.

2.3.2.2. Ti lé thanh cong thoai

Ty 1€ thanh cong cua dich vu thoai khdng phu thugc vao cdng nghé truy cap
hodc chuyén tiép 1a thoai khong c6 kha nang truy cap va Ty & cudc goi bi ngat
trong ETSI TS 102 250-2 [1.1], cac diéu khoan 6.6.1 va 6.6.5. Vi muc dich cua hién
tai tai liéu, dich vu thoai qua LTE (VoLTE) dugc coi nhu mot dich vu thoai.

2.3.2.3. Thai gian thiét 1ap

Thoi gian thiét 1ap cho cudc goi thoai dugc dinh nghia trong ETSI TS 102
250-2 [i.1], diéu 6.6.2. N6 bat ddu bang viéc bit dau cude goi va két thuc khi canh
bao ciia bén dugce goi duoc chi ra. Ngoai ra, thoi diém chap nhan hodc thanh cong
thiét 1ap cua cudc goi dugc bao hi€u cho ngudi dung co thé duoc sir dung lam mbc
kich hoat két thuc.

2.3.2.4. Chat luong thoai

Gia tri dugc tinh toan trén co s& mdi mau nhu duge md ta trong ETSI TS
102 250-2 [i.1], diéu 6.6.4 trong d6 Khuyén nghi ITU-T P.863 [i.9] ¢ ché d6 FB can
duogc st dung. Phép do duogc thiét 1ap theo ETSI TR 103 138 [i.6] va Khuyén nghi
ITU-T P.863.1 [i.10].
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2.3.3. Phwong phdp do kiém Video

2.3.3.1. Gidi thiéu chung

Thir nghiém video trong trudng hop tiéu chuan phét video dya trén IP. Chat
lugng phat truc tuyén video cua cac khia canh dich vu c6 thé duogc tim théy trong
ETSI TS 102 250-2 [i.1] va trong ETSI TR 101 578 [i.4]. Ddi véi cac muc dich cua
tai liéu nay, ung dung trén dién thoai thong minh dugc thir nghi€ém dya trén nhu
trong Hinh 1 ctia ETSI TR 101 578 [i.4] duoc sir dung. Dé thu thap thong tin chi tiét
vé viée truyén dan va tai tao, do dai cua khoang thoi gian quan sat video phai phan
anh cac co ché phan phdi co lién quan va hd so sir dung dién hinh ciia mot nguoi

dung di dong.

2.3.3.2. Ty l¢é thanh cdng cua dich vu phét video truc tuyén

Ty 1é thanh cong khi phat tryc tuyén video 1a ty 18 thanh cong dau cubi cia
ludng video dugc yéu cau. N6 bat dau voi yéu cau cua video va két thiic khi két
thuc lugt phat. Pidu nay dugc rit ra tir cac chi s6 trong ETSI TR 101 578 [i.4] 1 su
két hop gitra Ty 18 151 khi truy cap video va Ty 1é ngét khi phét video.

2.3.3.3. Thoi gian thiét lap

Thoi gian thiét 1ap 13 thoi gian tir khi yéu cau phat tryc tuyén dén khi hién thi
hinh anh dau tién va bat dau phat. Pay 1a Thoi gian truy cap Video tir ETSI TR 101
578 [i.4].

2.3.3.4. Chat luong video

Chat lugng tai tao video dugc xac dinh béng kha ndng dong bang, toc do
khung hinh, d6 phan giai va d6 sdu nén va chuong trinh cia ma hoa. Pong bang 1a
su suy giam phd bién va kho chiu nhit ma ngudi dung gip phai. Viée xir 1y sy dong
bang dugc mo ta trong diéu 4.5.4 trong ETSI TR 101 578 [i.4].

Mot thude do toan dién cho chat lugng cam nhéan két hop tadc dong cua cac
thong s6 dugc dé cap & trén 1a thang diém y kién trung binh (MOS) va dugc thuc
hién theo diéu 6.5.8 trong ETSI TS 102 250-2 [i.1]. Trong trudng hop cia video
phat truc tuyén véi mot Gmg dung twong tng trén dién thoai thong minh, mot ludng

dugc ma hoa va mot loat cac do phan giai khac nhau (1én dén HD) dugc mong doi.
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Thong s6 chat lugng Video trong ETSI TR 101 578 [i.4] phan anh thuéc do do.
Thém vao d6, Ty 1€ thoi gian dong bang Video trong ETSI TR 101 578 [i.4] cung
cap thong tin chi tiét vé ty 1& video tich lily thoi lugng déng bang lién quan dén thoi

lwong phat video thyc té.
2.3.4. Phwong phdp do kiém diz liéu

2.3.4.1. Gioi thiéu chung

Dé kiém tra dit liéu, bang thong thong luong cho ngudi dung duoc kiém tra.
Piéu nay duoc thuc hién bang cach tai xudng va tai 1én cac tép khong thé nén qua
HTTP. Trong diéu khoan 6.8 caa ETSI TS 102 250-2 [i.1], viéc tai 1én va tai xudng
toan bo tép 12 mo ta vé tai 1én va tai xudng str dung thoi lwong ¢d dinh ndm trong
diéu khoan 5.2 cuia ETSI TR 102 678 [i.5].

C4 hai cach tiép can déu c6 thé duoc st dung, mdt minh hoac két hop voi

muc dich danh gia bang thong thong luong.

2.3.4.2. Ty I¢ thanh cong

Viéc xac dinh ty 18 thanh cong cho tai 1én va tai xuébng HTTP duoc bao gdm
trong diéu khoan 6.8 cia ETSI TS 102 250-2 [i.1] va trong diéu khoan 5.2 cta ETSI
TR 102 678 [i.5].

2.3.4.3. Thong luong

Viéce xac dinh toc d6 dir liéu trung binh hodc thong lugng cho tai 1én va tai
xubéng HTTP duoc bao gdm trong diéu khoan 6.8 cua ETSI TS 102 250-2 [i.1] va
trong diéu khoan 5.2 ciia ETSI TR 102 678 [i.5]. Ché d6 xem tot nhat vé bang thong

tai xudng thuc té 1a duoc cung cap boi thir nghiém tai xuébng HTTP da ludng.
2.3.5. Phwong phdp do kiém cac dich vu khac

2.3.5.1. Gigi thiéu chung
Bén canh viéc duyét cac trang web nhu trong diéu khoan 6.8 cua ETSI TS
102 250-2 [i.1], cac dich vu nhu mang xa hoi va hé thong nhin tin (SMS khong

dugce xép vao loai nay) khong duoc mé ta hodc tiéu chuin hoa cho thir nghiém di
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dong. Mot ) téng thé cac khia canh quan tam cua tat ca cac dich vu nay la ty 1€

thanh cong va thoi luong hodc thoi gian cua tuong tac.

2.3.5.2. Cac dich vu
a, Duyét Web

Dbi voi cac bai kiém tra duyét web, cac trang web dugc truy cdp va tai
xudng. Cac trang nay c6 thé tinh nhu trang Kepler ETSI TR 102 505 [i.3] va - uu
tién - cac trang dong pho bién. Cac chi sé duyét twong Gng nam trong diéu khoan
6.8 ciia ETSI TS102 250-2 [i.1]. Pdi védi cac trang web dong, tiéu chi thanh cong co
thé dugc xac dinh theo thoi gian cho dén khi ¢6 dir liéu duge xac dinh trude khdi
lugng cta phién trang tong thé dugc nhan.

b, Mang xa hoi

Déi véi cac phuong tién truyén thong xa hoi nhu Facebook ™ va Instagram
™ mot hanh dong nhu ding anh, vin ban va video 1a dién hinh hoat dong duoc
kiém tra. Pay la nhitng hoat dong thong thuong ma nguoi ding twong tac voi tng
dung phuong tién. Cac phuong tién truyén thong xa hoi pho bién khac nhau vé mirc
d6 phd bién theo thoi gian va giita cac qudc gia, do d6, danh sach cac dich vu va ty
trong ciia ching trong tinh toan c6 thé thay doi.

Vi tai thoi diém xuat ban tai liéu nay, khong c¢6 thudc do tiéu chuan nao cho
viéc st dung cac dich vu nay qua mang di dong, cac sb liéu khong thé duoc tham
chiéu dén bat ky tai liéu nao. Trong trudong hop cic giao dién (API) ton tai cho
nhing tmg dung nay co thé duoc sir dung dé kiém tra dich vu tuong tng.

Can nhan manh réng trai nghiém nguoi dung dugc cdm nhan phu thudc vao
nén tang dich vu dugc thir nghiém ngoai hiéu suat mang di dong, vi thoi gian quan
sat chic chan bao gém thoi gian xtr 1y trén nén tang dich vu. Do d6, n6 phu thudc
vao trong tdm cua hoat dong thur nghiém 1a li¢u viéc dua vao cac dich vu d6 c6 hiru
ich hay khéng.
¢, Tin nhdn

Gui tin nhan vin ban, dong va do thoi gian giri va ty 1é thanh cong 1a mot
cach thuan tién dé mo ta chat lugng cam nhan cua dich vu. DP6i véi nhitng dich vu
nay, dugc cung cip qua mang di dong, khong c6 tiéu chuan vé chat luong dich vu

sO li€u ton tai.
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Maic du khong c6 s6 li¢u ti€u chuan nao cho cac dich vu nhan tin va truyén
thong xa hoi dugc phan phoi qua mang di dong, cac chi s6 dya trén cac dich vu

nhén tin cii c6 thé duoc thiét lap.

2.3.5.3. Ty Ié thanh cdng

No6i chung, két luan thanh cdng caa mot hoat dong phai dugc do ludng trén
phuong tién truyén thdng x& hoi va tin nhin. S6 luong cac thir nghiém thanh cong
s0 v6i s6 lwong thir nghiém 1a ty Ié thanh céng.

$6 lwong cdc thir nghiém thanh cong

: —— x 100
S lwgng thir nghiém

Ti 1é dich vu thanh cong [%] = -

Mot hoat dong bat dau bang viéc kich hoat mot hanh dong trén thiét bi bang
cach vi du: nhan nat dé guri tin nhin vin ban, dé mé Hd so Facebook ™, dang anh
trén Instagram ™ hodc mé mdt trang web. Hoat dong thanh cong khi ing dung chi
ra moOt xac nhan réng qua trinh duoc kich hoat da duoc két thuc thanh cong. Diéu
nay co thé duge thuc hién, vi du, bf?lng mét chi bao dd hoa nhu kiém tra hodc béng

cac phuong tién khac.

2.3.5.3. Thoi gian

Khoang thoi gian ctiia mot hoat dong nhin tin hoic mang x3a hoi 13 khoang
thoi gian tir khi kich hoat hoat dong d6 dén khi chi ra két luan thanh cong cua no.
Trong truong hop duyét web, mang x3 hoi va nhén tin, d6 1 thoi gian cho dén khi
xé&c nhan tiép nhan thanh cong dugc chi dinh.

Thoit gian thiy nghiém dich vu [s] = tké‘r e bt diu

Thoi gian, khoang thoi gian tir khi bat dau cho dén khi két thiic thanh cong
mot thtr nghiém phu thugc mét mire do dang ké vao hiéu suét cua dich vu web co
ban. Tuy nhién, cac yéu t ndy déu gidng nhau ddi véi tit ca cac mang dang thu

nghiém.
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2.4.  Xé&p hang cac chi tiéu do kiém theo chuan ETSI TR 103 559

2.4.1. Gigi thigu

Pé dat dugc diém tong thé, két qua kiém tra ca nhan cho céc linh vuc khéac
nhau phai c6 trong sd. Piéu nay thé hién trong sd c6 vai tro quan trong ma két qua
dua vao danh gia tong thé cua thir nghiém. Trong sb cua két qua duoc thuc hién trén
mdi cip d6 tong hop. Trong cic diéu khoan sau ddy moé ta phuong phap trong sd
chung va céac phép do riéng 1¢&.

Céc gia tri vi du dugce st dung trong thuc té cho trong sb cua cac khu vuc va
thir nghiém ciing nhu cac gia tri thyc té cho phan trén va cc gidi han thap hon cua

pham vi muc tiéu dugc trinh bay trong cac phu luc cua tiéu chuan.

2.4.2. Viing do kiém

Dbi véi mot khu vue, tat ca cac danh muc khu vyuce dia 1y hodc hinh thai déu
dugc xem xét, trong d6 phuong phap tinh diém 1a duoc ap dung trude khi tong hop
thém thanh diém téng thé. Cac danh muc khac nhau dugc do luong nay co két hop
trong luong 100%, trong trudng hop vi du: khong ¢ cac khu vuc bd sung cho nhau,
cac thanh phd va duong x4 chi ¢ trong sb téng hop 13 100%. Phan chia ving do
kiém dugc minh hoa nhu trong hinh 2.1.

Trong truong hop cac khu vyuc dugc chia nho hon nira, cac khu vuc nay dugc
tinh trong sb riéng va sau d6 chiém 100% cap do tiép theo vi du néu loai thanh phd
dugc chia thanh cac thanh phd 16n va thanh phd nho. Hai tiéu ving nay cong lai t6i

100% dai dién cho toan b trong lwong cua cac thanh phd.

Cac loai viing

Cac thanh phé Cac con dwdng Cac khu virc bd sung khac

Hinh 2.1. Phan chia ving do kiém
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Thoi gian cua cac bai kiém tra co6 thé c6 tac dong dén hiéu suit duogc cam
nhan trén mang. Mac du vay, trong s6 cua cac thoi diém khac nhau khong duogc coi
13 mot phan cua thyc tién tét nhat. Tuy nhién, co thé thay rang cac phép do duoc
dan trai hop 1y vao cac thoi diém khac nhau trong ngdy, vi du: dé khong ¢ v loai

trtr nhirng gio ban ron.
2.4.3. Cac bai do

2.4.3.1. Gioi thiéu chung

Moi bai kiém tra c6 nhiéu 16p vé ban chat. Lép trén cung cép diém tong thé
clia cac bai kiém tra dich vu di dong, dugc tinh toan tu diém trong s6 cua céc kich
ban thtr nghiém cho cac dich vu dién thoai va dir li¢u. Hai kich ban c6 trong $6 téng
hop 1a 100%. Cac dich vu dir liéu lan luot bao gém phat truc tuyén video, kiém tra
dir liéu va kiém tra dich vu (xem hinh minh hoa 2.2). C4c ba loai cling c6 trong )
tong hop 14 100%. Trong sb cua cac loai thir nghiém riéng 1é c6 thé dugc xac dinh

theo ho so nguoi dung dy dinh.

Cac bai do kiém

Dich wvu thoai Dich wu diF liéu
Phat Video Po kiédm di¥ liéu Po kiém dich vu
truwre tuyén

Hinh 2.2. Céc loai dich vu dé thir nghiém

Céc chi sb thir nghiém dugc danh gia dudi dang gia tri tong hop. Mic du ty
1¢ thanh cong di duoc tong hop, nhung d6i voi hau hét cac cac gia tri nhu chat
luong thoai, thong lugng, thoi gian thiét 1ap va thoi lugng, v.v. dugc tinh dén gia tri
trung binh. Nay cac chi sb riéng 1é co gia tri toi thiéu va ti da. Tuy nhién, cac chi
s6 cling c6 mot gidi han xau d6i voi d6 bao hoa khu vuc ma trai nghiém cta khach

hang khong x4u di dang ké va gi6i han t6t cho khu vuc bdo hoa & trén ma trai
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nghi¢m cua khach hang khong cai thién hon nita. Céac gia tri trung binh dugc mong
doi 1a gitra hang hoa va cac gidi han xau.

Piém cia cac tong hop riéng 1é co thé ting hodc giam. Néu diém sd ting 1én
cing voi gia tri thi d6 1a mot tang diém gia tri. Bat dau tir mic ti thiéu dudi gidi
han xau, diém gia tri 1a 0%. Giira cai xdu va gioi han tot, diém sd dang ting 1én
100%. Trong ving bdo hoa giita gidi han tot va toi da, diém gia tri van & mic
100%. Xem trong hinh minh hoa 2.3.

Néu diém gié tri ting cung véi gia tri giam thi d6 1a diém gia tri giam. Trong
viing bdo hoa giita gidi han tot va gia tri nho nhat, diém 6n dinh & mac 100%. Giira

gid1 han tot va gidi han xau, diém so giam dan vé 0% va & do trén gidi han xau.

Diém gia tri

Gioi han kém Gi¢i han tét

Hinh 2.3. Chic ning tinh trong s6
Cong thure chung la:

] Gia tri - Gidi han kém )
Piem =—— - — — X trong 30
Gic1 han tot - Gicd han kem

Luu ¥: Trong trudng hop diém gia tri giam, hai diéu dugc mong doi:

1) Gidi han x4u s& 1a mot gia tri s6 cao hon gidi han tot;

2) Két qua tinh toan am / ti€u cyc dugc mong doi va tao ra két qua duong tinh.
Diém cho céac gia tri trung binh duoc tinh giita hai gi6i han. Tac dong tiéu

cuc cua hiéu suat kém hodc Tac dong tich cuc cua thanh tich xuat sic c6 thé duoc

trinh bay thiéu bang cach chi tinh dén cac diém trung binh. C4c khia canh cuia viéc

phan phdi két qua can duoc tinh dén. Pé thuc dy hiéu suat vuot troi, mot phan ting
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cuong bd sung c6 thé duoc ap dung, tuong tu nhu viéc dat dugc hiéu suét tdi thiéu
c6 thé ciing duoc ghi nhan.

Trong d6 thi di cho & hinh 2.3, mot ham tuyén tinh duoc dua ra dé minh hoa
phuong phap chung, mic du khong phai tat ca cac dich vu cac phép do dugc cam
nhan theo phwong thirc tuyén tinh. Méi quan hé phi tuyén tinh c6 thé xay ra khi ting
hodc giam gia tri chi s & mot dau cua khoang thoi gian tinh diém duoc coi 13 ¢6 tac
d6ng 16n hon hodc nho hon nhiéu so voi gia tri trong ty ting hodc giam & dau kia
va do d6 phai c6 ty 1& phan trim diém kha dung cao hon hodc thip hon. Trong nay
truong hop cac ham phi tuyén tinh ¢ thé dugc ap dung dé xac dinh gia trj diém. Co
mot s6 chic ning co thé duoc sir dung dé do diém phi tuyén tinh voi cian bac hai

hodc ham logarit dang dugc sir dung pho bién va rong rii tai thoi gian nay.

2.4.3.2. Dich vu thoai
a, Gioi thiéu

Dich vu dién thoai c6 ba khia canh chinh: ty 18 thanh cong tong thé, thoi gian
thiét 1ap va chat luong thoai (MOS). Ba thanh phan nay truc tiép anh huong toi
viéc tinh toan diém téng thé cua dich vu thoai (xem hinh 2.4). Céac khia canh riéng
1é sau do c6 thé 1an luot 1a duoc tinh trong sb riéng dé tinh diém téng thé cua dich

vu thoai. Cac yéu té nay co trong sb tong hop 1a 100%.

Dich wu thoai

Ti Ié thanh céng Chét lwrong thoai Thei gian thiét lap

Hinh 2.4. Céc thanh phan danh gia caa dich vu thoai

b, Cham diém
Ty 1€ cude goi thanh cong va gid tri MOS cang cao thi trai nghiém cua nguoi

dung cang t6t; hai gia tri c6 mot ting diém gia tri. Trong khi thoi gian thiét 1ap cudce
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goi cang lau thi trai nghiém cta ngudi dung cang kém; thiét 1ap cudc goi thoi gian
c6 gia tri diém giam dén.

Vi duy, 10 thtr tw phan vi CST c6 thé dugc sir dung dé trao giai CST rat ngan
va 90 tht tu phén tram cho chét lugng thoai xuét séc. Thi tu phﬁn tram CST c6 thé
duoc xem xét va ty 1¢ MOS < ngudng (vi du: MOS <1,6 hoac MOS <2,2). Gia tri
tham sd thap hon s& din dén diém cao hon trong nhiing trudng hop nay.

Déi vé6i dich vu thoai, cac yéu té sau diy voi cac ngudng vi du va ty 1 phan
tram c6 thé duoc tinh dén:

e Ty & thiét 1ap cudc goi thanh cong.

o Ty l¢ rdt cude goi

e MOS

e MOS < ngudng MOS thép.

e Tilé phan tram ciia MOS trén 90

e Thoi gian thiét 1ap cudc goi

e Thoi gian thiét 1ap cudc goi > ngudng thoi gian thiét lap lau.

e Tilé phan trim cta Thoi gian thiét 1ap cudc goi trén 90

2.4.3.3. Phét video tryc tuyén
a, Gioi thiéu

Céc khia canh chinh ciia phét tryc tuyén video 14 ty 1¢ thanh cong cua dich
vu phat truc tuyén video, thoi gian thiét 1ap (thoi gian truy cép video) va chat luong
hinh anh. Ba yéu té nay duoc két hop dé tao ra diém s phat truc tuyén video cuing
v6i phan bo sung dé c6 gia tri hiéu suat vuot troi cho cac chi sé da chon (xem hinh

2.5). Tat ca cac yéu td co trong sd tong hop 1a 100%.
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Phat video truwre tuyén

Ti I& thanh cong Chét lrgng video Th&i gian thiét lap

Hinh 2.5. Cac thanh phan danh gia caa dich vu phat video truc tuyén

b, Cham diém

Ty 1é thanh cong cua dich vu phat truc tuyén video cang cao va chat lugng
video MOS danh gia cao thi trai nghiém cta ngudi dung 13. Hai gia tri ¢6 diém gia
tri ngay cang ting, trong khi thoi gian dé hién thi hinh anh dau tién va bat dau video
cang lau hinh anh (d6 13 thoi gian truy cdp video) 1a t6i t& hon 14 trai nghiém cua
ngudi dung; thoi gian thiét 1ap c6 diém giam dan gid tri.

Tac dong tiéu cuc cua chét luong video kém duogc thé hién béng vi du: 10
phan tram chat lugng video MOS giita hai gidi han va tac dong tiéu cuc cua thoi
gian thiét 1ap dai duoc thé hién bang phan tram thdi gian truy cap video cao hon, vi
du: 10 gidy.

Ty 1&¢ HD duoc ky vong cao ma khong dé lai nhidu dong goép cho viée cai
tién k¥ thuét co thé duoc ting cuong voi mot phan bo sung. D6i v6i phat truc tuyén
video, cac yéu td sau vai cac ngudng va ty I1¢ phﬁn tram duogc dé xuat co thé duogc
dua vao tinh toan:

e Ty I¢ thanh cong video.

e Chét luong video

e Ty I¢ thoi gian dong bang video.

e DJ phan giai

e Phan tram chat luong video trén 10

e Thoi gian truy cap video> ngudng thoi gian thiét lap dai.

Ty 1é thanh cong khi phat tryc tuyén cung vdi cac thude do chat lugng nhu
MOS, déng bang, do phan giai va thoi gian truy cap video cé thé duoc két hop dé

xac dinh mat ti€u chi thanh cong tong hop, voi cac yéu cau to1 thieu doi voi cac chi
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s6 chét luong. Trong ndy truong hop, chi cac phién video duge chdm diém cho céc

khia canh chit luong, thanh cong trong tiéu chi thanh cong tong hop.

2.4.3.4. Do kiém dich vu dit li¢u
a, Gioi thiéu

Céc khia canh chinh cua kiém tra dit liéu la ty 1¢ thanh cong va tde do dit lidu
hodc thong luong. Hai yéu to nay dugc két hop dé tao ra diém kiém tra dit liéu (xem
hinh 2.6). Chiing c6 tong ti trong 12 100%

Do kiém dich vu dif ligu

Ti 1& thanh céng Théng lrong

Hinh 2.6. Cac thanh phan danh gia caa dich vu dix liéu

b, Cham diém
Ty 1¢ thanh cong va gia tri thong lugng cang cao thi trai nghiém cua nguoi
dung cang tbt; hai gia tri c6 mdt tang diém gia tri. Tac dong ti€u cuc cua cac gia tri
thong luong thap dugc biéu thi bang vi du 10 va tac dong tich cuc cia thong luong
cao dugc thé hién bang vi du: 90. Thoi lugng phién trung binh dang giam dan diém
gia tri.
Dé kiém tra dit liéu, c6 thé tinh dén cac yéu té sau véi cac ngudng va ty 16
phan tram dugc dé xuat. Diéu ndy ap dung cho ca dudng 1én va dudng xudng:
e Ty 1¢ chuyén giao thanh cong.
e Thoi lugng phién trung binh.
e Thong lugng trung binh.
e Phan tram thong luong (thap) trén 10

e Phén tram thong luong (cao) trén 90
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2.4.3.5. Do kiém céc dich vy khac
a, Gioi thiéu

Céc khia canh chinh cia dich vu 1a ty 1€ thanh cong va thoi gian hodc thoi
luong. Hai yéu t6 nay duogc két hop dé xac dinh diém dich vu cho duyét web, mang

x4 hoi va nhén tin (xem hinh 2.7). Cac khia canh nay c6 trong s6 tong hop 12 100%.

Do kiém dich vu khac

Ti 1& thanh coéng Théi gian hoat ddng

Hinh 2.7. Céc thanh phan danh gia cta dich vu khac

b, Cham diém
Ty 1¢ thanh cong cang cao thi trai nghiém ctia nguoi dung cang tot. Gid tr ty

1¢ thanh cong c6 gia tri diém ngay cang ting. Thoi gian hodc thoi luong ctia mot
hoat dong nhu duyét hodac dang bai theo mdt chirc nang giam dan. Tac dong tiéu
cuc cua thoi lugng hoat dong dai dugc biéu thi bﬁng ty 1€ phﬁn tram s6 1an & trén
ngudng thoi lugng dai.
béi véi thi nghi¢m dich vy, cac yéu t6 sau duoc tinh dén:

e Ty I¢ thanh cong hoat dong.

e Thoi gian trung binh.

e Thoi lugng hoat dong> ngudng thoi lugng dai.
Péi voi thir nghiém dich vy Tin nhan va Truyén thong xa hoi, co thé tinh dén cac
yéu t6 sau:

e Ty I¢ thanh cong cua hoat dong

e Thoi gian trung binh.

e Thoi lugng hoat dong> ngudng thoi luong dai.
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2.5. Két luan chwong 2

Chuong 2 di di sau vao viéc trinh bay chi tiét tiéu chuan ETSI TR 103 559,
nguyén tic danh gia diém cong bang giita cac nha mang, phan chia ti trong cac loai
ving do, phuong phap do kiém timg loai hinh dich vy. Pong thoi ciing da trinh bay
cach xép hang cac chi tiéu do kiém nay, qua d6 cung cap mot phwong phéap luin

hoan chinh dé danh gia cht luong mang di dong.
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CHUONG 3: THUC NGHIEM TIEU CHUAN ETSI TR 103
559 TAl 1 KHU VU'C O VIET NAM

3.1. Kich ban trién khai thwc nghiém

Thyc nghiém trién khai gém 2 budc nhu sau:

a, Thuc nghiém trién khai, danh gia giai phap Nemo CEM (Customer Experience
Management: Quan 1y trai nghiém khach hang) cta hadng Anite cho nha mang
Mobifone tai thanh phé Pa Ning nham:

e Pua ra diém trai nghiém khach hang CES trén timg cong nghé 2G/3G/4G &
Pa Ning. Tir d6 danh gia duoc chét luong va hiéu qua sir dung cua ngudi
dung trén tung cong nghé

e Pua ra ban d6 ving phu song 2G/3G/4G cho Pa Nang.

e Théng ké dugc s6 lugng tram va so luong cell duoc sir dung boi ngudi ding.

e Pua ra cac khu vuc c6 toc d thap, khdng cé ving phi trén dia ban Pa Nang.

e Phan tich 10 PA (Problem Area- khu vuc c6 van dé) dua vao két qua thu
duge tir Nemo CEM: 4 PA cai thién ving phu sau khi t6i uu, 3 PA can kiém
tra va xir 1y 1i truyén din- phan cimg, 3 PA khuyén nghj lip thém tram méi
(new site).

b, Thyuc nghiém trién khai do kiém 5 bai do kiém theo tiéu chuan ETSI TR 103 559
nham: Panh gia duoc rd rang chat luong ngudi dung tai cac khu vuc (ndi do, ngoai
thanh, cac khu vuc diém néng (hotspot)), danh gia duogc trai nghiém khach hang
thong qua cac bai do hudng dén cam nhin ngudi dung (duyét web, xem
youtube,...), phan biét xép hang 16 rang benchmarking cic mang thong qua thang
diém (c6 sir dung trong sd dé phan biét ting loai hinh dich vu, timg khu vuc dia Iy).
Str dung bai do linh hoat nhu sau:

e Do kiém Driving Test tai cac tuyén dudong chinh va do diém 5 vi tri diém
nong tap trung dong ngudi tai TP. Pa Nang.

e Thyc hién do kiém danh gid Benchmarking chét luong dich vu 3G/4G theo
cdm nhan khach hang (Thoai, duyét Web, DL/ULHTTP/HTTPs, Youtube
Streaming) mang MobiFone so véi mang Viettel, Vinaphone tai cic tuyén
duong chinh tai Thanh phd Pa Ning.
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o1

Thuc hién do diém tai cac vi tri tip trung dong khach hang tai cac khu tham
quan, du lich, cac diém néng (Hotspot) nhu khu vui choi giai tri, khu tham
quan, bai bién...

Thuc nghiém thu thap danh gia dir liéu thué bao véi giai phap

Nemo CEM tai 1 khu vuc ¢ Viét Nam

3.2.1.

MO0 td cong viéc

Cung céap giai phap Quan 1y trai nghiém khach hang ciia Nemo cho Mobifone tai
thanh phé Da Ning, cu thé:

S6 lugng License: 200 dau cudi;

Ung dung Nemo QMon cai dit trén dién thoai thong minh (smartphone)

Str dung server cua hang, dia chi nhu sau:
https://nemocem01.nemodataanalytics.com/comit

Céc dau cudi duge cung cap duong link cai dit:
https://nemocem01.nemodataanalytics.com/comit/install/dga

Phan mém hd trg hé diéu hanh i0S va Android (Android sur dung version tbi
thiéu 4.3 va iOS t6i thiéu 8.0);

Truy cdp cac module One Trend + One Network + One Customer + One
Admin;

Truy cip vao hé théng quan 1y phan tich dir liéu chuyén dung, véi quyén
xem céac phép do dac duoc thu thap trong sudt thoi gian trién khai;

Phan tich va t6i uu 10 PA

Cung cép dit liéu gdc cho Mobifone dinh dang .csv

Céc kich ban dugc dinh nghia san trén hé théng

. Két qud thu thdp dwec trén Nemo CEM

Cai dit thanh cong license va thu thap dit liéu cho cic UE & Da Néng

Théng ké dﬁy dt s6 mau cac dich vu

Pua ra diém trai nghiém khach hang CES trén timg cong nghé 2G/3G/4G &
Pa Ning. Tir d6 dénh gia duoc chat luong va hiéu qua sir dung cua ngudi

dung trén tung cong nghé


https://nemocem01.nemodataanalytics.com/comit
https://nemocem01.nemodataanalytics.com/comit
https://nemocem01.nemodataanalytics.com/comit
https://nemocem01.nemodataanalytics.com/comit
https://nemocem01.nemodataanalytics.com/comit/install/dqa
https://nemocem01.nemodataanalytics.com/comit/install/dqa
https://nemocem01.nemodataanalytics.com/comit/install/dqa
https://nemocem01.nemodataanalytics.com/comit/install/dqa
https://nemocem01.nemodataanalytics.com/comit/install/dqa
https://nemocem01.nemodataanalytics.com/comit/install/dqa
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e Dua ra ban d6 ving phu séng 2G/3G/4G cho Da Ning.

e Théng ké dugc sb lugng tram va sb lugng cell duoc sir dung boi ngudi dung.

e Dua ra cac khu vuc c6 tde do thap, no coverage trén dia ban Da Ning.

e Phan tich 10 PA dua vao két qua thu dugc tor Nemo CEM: 4 PA cai thién
ving phu sau khi tdi wru, 3 PA can kiém tra va xu 1y 16i truyén dan-hardware,

3 PA khuyén nghi lap thém new site.

3.2.2.1. Théng ké s6 mau dich vu
S6 mau dich vu duogc théng ké nhu trong bang 3.1.

Bang 3.1: Thong ké s6 miu dich vu

Théng ké cac ung dung 174976
Lva chon lai cell 121388
Két noi 1706
Thu dién tu 0
Truyeén file 0
CoOng nghé truy cap di liéu 52977
Dt liéu HTTP 22311
MMS 0
Két ndi mang 6918
Cong nghé truy cap vo tuyén 64955
SMS 19346
Tin hiéu vung phu 2725932
Phat video truc tuyén 3403
Thoai 20108
Duyét Web 67857

3.2.2.2. biém trai nghiém khach hang CES (Customer Experience Score)

Piém CES dugc tinh toan dya trén cac yéu to:
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1. Vung phu va cac dich vu HTTP, Video, Web, SMS, Voice.
2. Trong s cho ving phu va cac KPIs theo timg dich vu (xem trong hinh 3.1)

Rachio Accass Technology - Racio No Coverags Rate Q [ s | O Biém CES duoc tinh todn duwa trén cic
VE'U ED

Wiwm Data Not Connecied Rate O n 1 e va mc dlch w H_I_I_P v‘deu
Data HTTP: HTTF Throughput (DL) O n WEb S vaﬂlce

o _ 2.  Trong s6 va thane diém cho Coverage
Data HTTP: HTTP Theoughpart (UL) Q e nggcéi:]{ph s theo tung dich vu
Dats HTTP: HTTP IP Service Access Time O n
Dats HTTP: HTTF Success Rate O n
U ——— o) @B — Trong s KPI (1-10) ]
SME: SMS - Mobile to Metwork Success Rate D n
Video Streaming - Video Global Performance 0 n
Voloe: Global Success Rate O [ s | @

..ntlll
Wair: Page Loading Time O
Diem CES

Wa: Success Rawe O
Data HTTP: HTTP Drop Rate (9] [ 5 |
Video Streaming - \ides Start Time o
Volce: Dropped Call Rate O n

Hinh 3.1. Trong s theo tirng dich vu

e Thang diém cho ting KPI

Remark vé khoang
gia tri cho tirng

thang diém KPI
Radio no
ot r(";‘/%‘)e - Theo dir ligu CEM,
10 KPI nay co6 gia tri
2G 0 20 | 20 2 2 1 1 05 | 05| 0 |khoang0.98% lay tur
10 25/3 dén 22/5. Ngoai
3G 0 20 | 20 2 2 1 1 05 | 05| 0O |[rachisoGoS khuyén
10 nghi 2%
4G 0 20 | 20 2 2 1 1

HTTP

throughp 5 3 - 3G, 4G lay theo chi
ut DL tiéu chat luong mang
Mbps cua tong cong ty
00| 00| 00| 0.0 0.0 0.0 | 0.38 | Mobifone nam 2018,
26 0 27 | 27 | 54 | 54 | 7 0.07/1 0.09 9 4 | gi tri chap nhan
dugc: 3G>=2Mbps,
3G 0|1 1 2 2 5 5 7 7 | 42 4G>=5Mbps.
- 2G lay theo CES
4G 0| 2 2 5 5 1 8 8 14 | 14 | 300 | default
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HTTP
throughp 2
ut UL - 3G, 4G lay theo chi
Mbps tiéu KPI cua du an
000000 |0.0]00 0.03 | 0.0 BMK nam 2018.
6 19015521 |21]3 %3] 6 | 36|%%]365=06Mbps
- 2G & 4G lay theo
3G 0 |03[03 |06 |06 1 1 3 3 21 CES default
4G 0 |15|15 |46 |46 |[55| 55| 78 | 7.8 | 150
S':I;';S 5 - 3G, 4G lay theo chi
Rate (%) tiéu chat lugng mang
cua tong cong ty
2G O |80 | 80 | 90 | 90 | 95| 95 | 98 | 98 | 100 | Mobifone nam 2018.
99 99 3G&4G: PS
3G 0O | 80| 80 | 99 | 99 5 "199.2 | 99.6 5 | 100 | CSSR>=99%
99 99 - 2G lay theo CES
4G 0O | 80| 80 | 99 | 99 5 ©199.2 | 99.6 5 | 100 | default
'?)Tr;f ) - 3G, 4G 1y theo chi
Rate (%) tiéu chat luong mang
10 cua tong cong ty
2G 0 20| 20 | 10 | 10 | 5 5 2 2 0 | Mobifone nam 2018.
10 3G&4G: PS
3G 0 2 2 {05]05(03]03]| 01|01 0 |CDR<=05%
10 - 2G lay theo CES
4G 0 2 2 |05]05(03 default
SMS-
Mobile
to 2
Network
Success Theo QCVN
Rate (%) 82:2014/BTTTT,
2G 0 |8 |80 |92 [ 9295 95 | 98 | 98 | 100 | muc chap nhan dugc
>=92%
3G O | 80|80 | 92 | 92 | 95| 95 | 98 | 98 | 100
92 | 95| 95 | 98 | 98 | 100
Tham khao két qua
S 3 3 1 1 0 do kiém cua nha
5 3 3 1 1 o |mang VNPT NET
5 3 3 1 1 0
Dropped 5 3G, 4G lay theo chi
Call tiéu chat lugng mang




Rate (%) -
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clia tong cong ty

Mobifone nam 2018.
10 2G&AG:
2G 0 2 2 |05,105/103]03]| 01/ 01 0 CDR<=0.5%, 3G:
<=0.49
36 |2 ]2| 2 04l04l03]03] 01|01 0 CDR<=0.4%
w6 |12 2 o4alos]|03
ITUT-T G.1010
3 (Pam bao dich vu
tuong duong web
browsing)
5 5 4 4 2 2 0 Theo khao sat cta
Kissmetrics,
4 4 3 3 1 1 0 Ominitele, trong ndm
2016
https://neilpatel-
90 gvjnwj7eutn3.netdna
4G 0 20 | 20 4 4 3 3 1 1 0 -ssl.com/wp-
content/uploads/2011
/04/loading-time-
sml.jpg
Success 2 3 )
Rate (%) - 3G, 4G lay theo chi
tiéu chat luong mang
2G 0 | 80|80 | 90 | 90 | 95| 95 | 98 | 98 | 100 | cua tongcongty
Mobifone nam 2018.
99 99 3G&4G: PS
3G 0O |80 ] 80 | 99 | 99 2' 99.2 | 99.6 6. 100 | CSSR>=99%
- 2G lay theo CES
46| 0|80 |80 |99 |99 |%|092]|096|% | 100 default

Diém trai nghiém CES trén 3 cong nghé 2G/3G/4G ¢ Pa Nang cho két qua

t6t (mitrc chap nhan duoc >=50%).

Pa Ning 75.72%

80.68%

82.31%

CES 2G: nguoi dung st dung dich vu Thoai, HTTP, Video, Duyét Web va

vung phu.

CES 3G: ba Ning sir dung tit ca cac dich vu dé danh gia CES
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CES 4G: Pa Néng str dung tit ca cac dich vu dé danh gia CES. Ngoai ra,
CES 4G t6t do khi ving pht 4G tt, nguoi dung c6 trai nghiém tét & cac dich
vu. Khi vung phu 4G kém, cac dich vu s€ khong thuc hién trén 4G ma dugc

st dung trén 3G/2G c6 ving phu tét hon

3.2.2.3. Théng ké ti Ié truy nhap cdng nghé

Ti 18 truy cap cong nghé ¢ Pa Nang ctia nha mang Mobifone dugc md ta nhu
trong bang 3.2.

2G: Ti 1€ UE truy cap va st dung dich vu vao cong nghé¢ 2G 1a 1.5%/1.8%

tuwong tmg véi Dir 1iéu/Cong nghé truy cap vo tuyén

3G: Ti 1€ UE truy cap va st dung dich vu vao cong ngh¢ 3G 1a 43.30%/50%

tuong tng v6i Dir liéu/Cong nghé truy cp vo tuyén

4G: Ti I¢ UE truy cap va su dung dich vu vao cong ngh¢ 4G la

55.20.70%/48.20% twong tng voi Dit 1iéu/Cong nghé truy cap vo tuyén

Ti 1& UE truy cap vao cong nghé 3G nhiéu hon do ving phu 3G rong hon

4G. Tuy nhién, ti I¢ UE stir dung dich vu trén cong nghé 4G nhiéu hon 3G
Bang 3.2: Ti 1€ truy cap cong nghé

1 |Thoi gian truy cép cong nghé_2G 1.5

2 [Thoi gian truy cdp cong ngh¢ 3G Eggg ngh¢ truy cap di 43.3

3 [Thoi gian truy cdp cong ngh¢ 4G 55.2

4 |Thoi gian truy cép cong nghé vo tuyén_2G 1.8

5 |Thoi gian truy cap cong nghé vo tuyén_3G Corlg nghe truy cap vo 50
tuyen

6 [Thoi gian truy cap cong nghé vo tuyén_4G 48.2

3.2.2.4. Ban d6 ving phu song va téc do di lidu

a, Viing phit 2G ¢ Pa Nang



S7

Hinh 3.2 mé ta ving phu 2G & Da Ning tot va tap trung chi yéu ¢ khu céc
quan trung tdm thanh phd, mau xanh lam thé hién muc tin hiéu tir -70dBm dén -

40dBm, con mau den thé hién murc tin hiéu rat kém.

odp

e

Very Good
-70dBm < x < -40dBm

=) Good
-85dBm < x <-70dBm

= Fair
-98dBm < x <-85dBm

Bad

-105dBm < x < -98dBm
Very Bad
-130dBm < x < -105dBm

Hinh 3.2. Ban @b vung phi 2G & Pa Ning
b, Ving phii 3G ¢ Pa Ning
Hinh 3.3 mo ta ving phi 3G & Pa Nang tot va tap trung chii yéu ¢ khu céac
quan trung tdm thanh phé, mét sd khu vuc kém & Hoa Vang do ddi nui che chan.
mau xanh lam thé hién muc tin hiéu tir -70dBm dén -40dBm, con mau den thé hién

murc tin hiéu rat kém.

Very Good
-70dBm < x < -40dBm

Good

-85dBm < x <-70dBm

Beping Y ) Fair
5 -98dBm < x < -85dBm

Bad
-105dBm < x < -98dBm

Very Bad
-130dBm < x <-105dBm

Hinh 3.3. Ban d6 vung phi 3G & Pa Ning
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¢, Viing phii 4G & Pa Ning
Hinh 3.4 mo ta ving phi1 4G & Pa Néng t6t & khu vuc trung tim. Mot s6 khu

vuc con kém do nha ctra che chan va s6 lugng tram it hon 3G.

T

Very Good
-82dBm < x < -40dBm
) Good
-97dBm < x < -82dBm
) Fair
"~ -110dBm < x <-97dBm
Bad

Hinh 3.4. Ban @6 vang phii 4G & Pa Ning
d, Toc dé tdi xuong 3G ¢ Pa Nang
Hinh 3.5 mé ta téc d6 tai xuéng 3G ¢ Pa Nang tot
®

Good Performance
3600kbps < x < 42000kbps

Fair Pe
1320kbps < x < 3600kbps

Bad Performance
Okbps < x < 1320kbps

Hinh 3.5. Ban dé toc d¢ tai xuéng 3G ¢ Pa Ning
e, Toc do tai xuéng 4G o Da chng
Hinh 3.6 mé ta Téc do tai xudng 4G ¢ Pa Ning kém do Pa Ning c6 luu

lugng cao va so lugng tram 4G con it so véi tram 3G
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0on o

Good Performance
21600kbps < x < 100000kbps
) Fair Performance
-l 7800kbps < x < 21600kbps
) Bad Performance
Okbps < x < 7800kbps

Hinh 3.6. Ban dé toc d¢ tai xuéng 4G ¢ Pa Ning
3.2.2.5. Biéu d6 KPA
a, Cugc goi thoai
Hinh 3.7 thé hién CSSR t6t véi gia tri CSSR 13 99.87%, c6 mdt vai ngay
CSSR bj thap xubng bt thuong nhu trong biéu do.

Ti 1é cudc goi dwoc thiét 1ap thanh cang (%)

«
1}

155 Rate ()

etup Succe

>

-« Tilé cudc goi dwec thiét 1ap thanh cong

Hinh 3.7. Biéu d6 cudc goi dwoc thiét 1ap thanh cong
b, Dir lieu HTTP
Hinh 3.8 thé hién toc do tai HTTP tot vai gia tri toe do tai xudng/tai 1én 12
7.90 Mbps va 5.34 Mbps



60

-

Téc do DL/UL HTTP (Mbps) =
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o A v

N
<2,

#TécdoHTTP (DL) —Téc dd HTTP (UL)

Hinh 3.8. Biéu d6 toc dé tai HTTP dwong xudng/dwong 1én
c, Phat Video truc tuyén
Hinh 3.9 thé hién thoi gian bat dau phat video tbt (2.7s)

Thei gian bat dau phat video (s)

-

Video Start Time (s)

- Thoi gian bat dau phat video

Hinh 3.9. Biéu d6 thong ké thai gian bat dau phat video

d, SMS
Hinh 3.10 thé hién ti 1& guri tin nhan thanh cong t6t (99.06%)

@ T
@ SMS- Ti Ié giri tin nhan thanh céng (%) =
o
2 180
5 v
z \/
o
z
2 o
% I R T T O S TGP R SO TR R iy A
< PR o PR PR X 2 g
e gdFSIHFIE S E P e PSS S & g
Y Y Y e Y Y e Y Y Y Y Y Y Y Y Y Y R O Y Y Y 2 0
B i e e L e S S S
=
¥ T = - -
-8 SMS.Ti |& giri tin nhan thanh céng

Hinh 3.10. Biéu dé thdng ke ti 1& giri tin nhan thanh cong
e, Thong ké ing dung
Hinh 3.11 thé hién viéc théng ké ing dung dugc st dung nhiéu nhét 1a Viber.

Tuy nhién ting dung danh nhiéu thoi gian nhat Youtube va facebook.
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¥ Sé 1an sip dung dich vu

Number of Launches (Nb of Launch)

20k

15k

- I

) l l .
. & 3 & o & & P & o
: \‘\ﬁe o £ & - o <5 (.\}Q\" & Qb
. < & q & & <& - o &
o “ < &

=
_:e‘\
&F

S

Bl Sé lan siv dung dich vu

Hinh 3.11. Biéu dé théng ké #ng dung sir dung
f. Cong nghé truy cdp dit liéu/Vé tuyén
Hinh 3.12 thé hién viéc thong ké cong nghé truy cdp nhiéu nhét 1a 4G véi ti
1€ 55.4%, sau 1a 3G (43.2%) va 2G (1.4%)

Thé&i gian truy nhap dir liéu dich vu (ms)

2G(1.4% Wl 3GE32% 4G (55.4%)

Hinh 3.12. Biéu a6 théng ké ti 1é cong nghé dwoc sir dung

3.2.3. Két lu@n va dé xudt

3.2.3.1. Uu nhuoc diém
a. Uu diém:

e Nemo CEM thdng ké dugc dit liéu ma do kiém trén 6t6 khong thong ké duoc
nhu céng nghé truy cap dir liéu, cong nghé truy cap vo tuyén, két ndi mang,
thong ké cac ing dung.

e Khong bi gidi han vé thoi gian va dia 1y boi dir ligu dugc lién tuc thu thap
qua phﬁn mém cai dat trén dién thoai ciia khach, du khach hang & bat ky vi
tri ndo, ké ca & ngoai viing phu song.

e Khong han ché vé dau cudi do kiém bai phan mém thu thap dit liéu c6 thé dé

dang cai dat trén mot dién thoai thuong mai thong thuong ctia khach hang
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e Danh gia thong ké dugc ti 16 thué bao trén cac 16p cong nghé khac nhau, giup
t61 wu can bang tai gitta cac 16p mang 2G/3G/4G

e Dua trén két qua thong ké dit liéu trén Nemo CEM, c¢6 thé dua ra cac khu
vuc tip trung nhiéu hién twong x4u (Call failure, Drop) dé tir ddy c6 hanh
dong tdi vu tiép theo

e Nemo CEM c6 thé hién thi cac vi tri theo cc thué bao cu thé, do dé giip nha
mang cht ¥ chdm soc ki hon dén cac khach hang quan trong, thué bao VIP

e Nha mang ciing c6 thé sit dung Nemo CEM cho céc chién dich do so sanh
(Benchmarking) gitta cac nha mang

e Giai phap Nemo CEM hd trg xir 1y phan 4nh khach hang nhanh va hiéu qua
néu khai thac phan mém triét de.

e Két qua do lién tyc duge cap nhat cho phép nha mang nhanh chéng dinh vi
va du doan duoc céac thay d6i lam giam chét luong dich vu trude khi van dé

tr¢ thanh tac dong nghiém trong.
b. Nhwoc diém:

e Khong hién thi duoc cellfile trén ban do

e Néu trién khai véi s6 luong it license s& khong thé hién toan bo ving phu
song va dir liéu cua toan mang

e Néu hanh vi nguoi dung khong di chuyén thi s6 liéu thong ké s& khong day

dua, chinh xac toan bo trén pham vi toan tinh

3.2.3.2. CAc ton tai va khuyén nghi
e Kho kiém soat trang thai hoat dong ciia ing dung (tit & bat) khi s6 luong

thué bao 16n.

Khuyén nghi: Tich hop tmg dung Qmon vao app ung dung riéng cua nha mang
hoac 1 ung dung khéc (Grab, Gojek, Bee...)

e Nhiéu khu vuc 4G c6 song kém do sd luong tram 4G it hon 3G. Ving phu

3G/4G & nhiéu khu vuc nha cao tang, trung tim thuong mai kém.
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Khuyén nghi: Lip thém new site 4G tai cac vi tri 3G hién c6. Lap thém sector kéo

dai hodc small cell ¢ cac chung cu, trung tam thuong mai

e Mot s6 khu vue co tée do tai xubng thap do 13i truyén dan, phan ctng, bing

thong thap
Khuyén nghi: Can xtr 1y 18i truyén dan, phan ctng, ning cip bing thong

e Do han ché s luong dau cubi (200 thiét bi) din dén ban d6 ving phu chua
thé hién duoc toan bd ving phu ciia nha mang hién c6. Khi giai phap duoc
trién khai trén dién rong va ) luong dau cudi tang 1€n thi co thé dua ra dugc

ban dd ving phi mot cach chi tiét, chinh xac va day du.

Khuyén nghi: Trién khai v6i s6 lugng nhiéu license hon dé danh gid chinh xac
vung phu song 2G/3G/4G

3.2.3.3. Bé xuat

e Hing sé tiép tuc nghién ctru dé khac phuc cic nhugc diém va han ché cua
phan mém.

e Trién khai s lugng 16n licence dé thu thap duoc s6 liéu dﬁy du, chinh xac
trén pham vi toan tinh va s€ tich hop vao mdt irng dung ri€éng cua nha mang
hoic tich hop ngay trén SIM dé dé dang kiém soat trang thai hoat dong cia
thué bao

e Dua gidi phdp Nemo CEM vao dich vu cham soc khach hang VIP

3.3. Thuc nghiém do kiém, phéan tich 5 bai do Driving Test theo tiéu
chuan ETSI TR 103 559 cho 3 nha mang tai 1 khu vuc & Viét Nam
Céc quy chuan, tiéu chuan ap dung:
e FEuropean Telecommunications Standards Institute (2019), “ETSI TR 103
559 v1.1.1”, Speech and multimedia Transmission Quality (STQ); Best

practices for robust network QoS benchmark testing and scoring. [4]
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B6 Thong tin va Truyén théng (2011), “QCVN 36:2011/BTTTT”, Quy
chuan k¥ thuat quic gia vé chat lugng dich vu dién thoai trén mang vién
thong di dong mit dat. [1]

Bo Thong tin va Truyén thong (2019), “QCVN 81:2019/BTTTT”, Quy
chuan k¥ thuat qudc gia vé chit lugng dich vu truy nhap Internet trén mang

vién thong di dong mit dat. [2]

Ngi dung thac hi¢n

Po kiém Driving Test tai cac tuyén duong chinh va do diém 5 vi tri diém
néng tap trung dong nguoi & Thanh phd Pa Nang.

Thuc hién do kiém danh gia Benchmarking chat lugng dich vu 3G/4G theo
cam nhan khach hang (thoai, duyét Web, DL/ULHTTP/HTTPs, phéat video
tryc tuyén) mang MobiFone so voi dbi tha Viettel, Vinaphone tai cac tuyén
duong chinh tai Thanh phd Pa Ning.

Thuc hién do diém tai cac vi tri tip trung dong khach hang tai cac khu tham
quan, du lich, cac diém nong nhu khu vui choi giai tri, khu tham quan, bai

bién...

3.3.1.1. Route do

Viéc lya chon céc khu vuc do kiém Driving Test va cac diém do Hotspot

dugc mo ta nhu trong bang 3.3.

Bang 3.3: Loai khu vue do kiém

Loilwlfhu Khu vue Trs%ng Quén/ Huyén do kiém Po
Noi Thinh | 45.00% | Hai Chau + Thanh Khe | OTVI"9
N6i Thanh 20.00% Son Tra + Ngi Hanh Driving

Noi Thanh ' Son Test
5 diem
Céc khu vuc 0 4R Hotspot

Khac 15.00% Céc diém Hotspot (Do ¢b

dinh)
Neoai Puon 20.00% | HoaVang+CimLe | Dnving

Thanh g V70 g i Test
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S6 km Route do Pa Ning c6 tong chiéu dai 1a 625km, trai rong khip cac

quan trung tam ciing nhu huyén Hoa Vang (dugc mo ta nhu trong hinh 3.13)

Hinh 3.13. Route do xe oto Pa Ning

3.3.1.2. Lya chon cac diém néng
Danh sach cac khu vire do diém ndng Hotspot duoc Iya chon nhu trong bang 3.4.
Bang 3.4: Cac diém do Hotspot

Pi¢m Pia diém du lich_ Tham

HotSpot quan (Khu) bieém do
Chua Linh Ung - Ban dao D%Sm Cong vao - Bal Xf"
1 N biém Khu vyc Trung tdm
Son Tra

Piém Khu Cong InterContinental
2 Asian Park - Helio Diém Khu Cong vao - Bii d6 xe
Piém Cau Rong
Khu Cau Rong - Cau Séng | Piém Cau Tinh yéu
Han Diém Chg Han

Diém Nha tho Con ga
Piém Bii taim Pham Vin Pong
Cac Bai Bién-Non  [Liem Cong vién Bién Dong
4 Nuéc,Ngii Hanh Son |- 21em Bai tim My Khé

’ biém Bai tam T20
Diém Non Nudc - Ngit Hanh Son
bai hoc Bach Khoa - Cao Déng kinh
té ké hoach
Pai hoc Su Pham ba Necmg

Khu c4c truong dai hoc (Tap
trung dong sinh vién)




3.3.1.3. Bai do

Bai do Bench Marking, cac hudng dan, thiét lap bai do 3 nha mang
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Mobifone, Vinaphone, Viettel dugc mo ta chi tiét nhu trong bang 3.5.
Bang 3.5: Bai do Bench Marking

T Noi dung Thuc hién bai do Chi tiéu do
| | Laptop 1_MobiFone
Po chat luong cudéc | MS goi MS, duration 70s,
1 | goi (do CSFB) ché 36 nghi 10s, Time out 15s. MOS :\:/Isgg’ CDR, CST,
mang 2G/3G/4G chon giai thuat POLQA
Duyét 10 TOP Web tai Viét
Nam theo thong ké Alexa.. | Ti 1€ duyét ng
(Youtube.com;  Laodong.vn; | thanh cong, Toc do
Web  browsing - | Tuoitre.vn; Shopee.vn; | DL 800kB dau
2 | Duyét trang web | 24h.com.vn; Vtv.vn; | tién, thoi gian phén
(LTE preferred) Kenhl14.vn; Zingnews.vn; | gian t€én mién DNS
Google.com; Facebook.com). | va thoi gian IP
Thuc hién lan luot cac trang | Service Access
Web. Nghi 10s.
Do HTTP Download
trong 10s Download géi tin (1GB) trong | ... . \
Po HTTP Upload thori gian 10s, nghi 5; tiép tuc | L. ¢ PL/ULthanh
3 e cong, toc do
trong 10s Upload géi tin (1GB) trong DL/UL trund binh
Ché d6 DualMode | thoi gian 10s, nghi 5s. g
3G/AG
Do HTTP Download Ti 1¢ DL/ULthanh
file 5SMB Download goi tin (5SMB), nghi | cong, toc do
4 | Do HTTP Upload file | 5s; tiép tuc Upload goéi tin | DL/UL trung binh;
3MB (3MB), nghi 5s. thot gian DL/UL
(LTE preferred) trung binh
Chon Video TOP trending A
Youtube Thang 02-2021, do | voo0R» 40 phan
Do Youtube . giai trung binh; ti
. phan giai Full HD 1080p, | 3. N A
5 | Streaming . . . | 1¢ khung hinh giat,
automatic Resolution. Thoi | 5.
(LTE preferred) . ) . | Video Access
gian xem Video 60s; Nghi Ti
ime.
10s.
Il | Laptop 2 Vinaphone
Do chat luong cudc MS goi MS, duration 70s,
1 | goi(do CSFB) nghi 10s, Time out 15s. MOS CSSR,I\C/Ilgg, CST,
Dualmode 2G/3G/4G | chon giai thuat POLQA
9 Web browsing - Duy¢t 10 TOE’ Web tai Viét | Tilé duyét Web
Duy¢t trang web Nam theo thong ké Alexa.. | thanh cong, Toc d




67

TT

Noi dung Thuc hién bai do Chi tiéu do
(LTE preferred) (Youtube.com; Laodong.vn;| DL 800kB dau
Tuoitre.vn; Shopee.vn; | tién, thoi gian phéan
24h.com.vn; Vtv.vn; | gian tén mieén DNS
Kenhl4.vn; Zingnews.vn; | va thoi gian [P
Google.com; Facebook.com). | Service Access
Thuc hién lan luot cac trang
Web. Nghi 10s.
Do HTTP Download
trong 10s Download géi tin (1GB) trong | .., . \
Po HTTP Upload thoi gian 10s, nghi 5s; tidp tuc | | ¢ PL/UL thanh
3 AR cong, toc do
trong 10s Upload géi tin (1GB) trong DL/UL truna binh
Ché do DualMode | thoi gian 10s, nghi 5s. g
3G/AG
Po HTTP Download Til¢ DL/UL thanh
file 5SMB Download goi tin (5SMB), nghi cong, toc do
4 | Do HTTP Upload file | 5s; ti€p tuc Upload goéi tin | DL/UL trung binh;
3MB (3MB), nghi 5s. thot gian DL/UL
(LTE preferred) trung binh
Chon Video TOP trending A 1A
Youtube Thang 02-2021, do| "oook: do phan
Do Youtube . giai trung binh; ti
. phan giai Full HD 1080p, | % . . A
5 | Streaming . . . | 1€ khung hinh giat,
automatic Resolution. Thoi :
(LTE preferred) . ) , Video Access
gian xem Video 60s; Nghi Ti
ime.
10s.
1l | Laptop 3 Viettel
Do chat luong cudc MS got MS, duration 70s,
1 | goi(do CSFB) nghi 10s, Time out 15s. MOS CSSR,'\CAZ([;EQ, CST,
Dualmode 2G/3G/4G | chon giai thuat POLQA
Duyét 10 TOP Web tai Viét
Nam theo thong ké Alexa.. | Til¢ duyét Web
(Youtube.com; Laodong.vn; | thanh cong, Toc do
Web browsing - Tuoitre.vn; Shopee.vn; DL 800kB dau
2 | Duyét trang web 24h.com.vn; Vtv.vn; | ti€n, thoi gian phan
(LTE preferred) Kenhl4.vn; Zingnews.vn; | gian tén mién DNS
Google.com; Facebook.com). va thoi gian [P
Thuc hién lan luot cac trang | Service Access
Web. Nghi 10s.
Do HTTP Download D(‘)\.Nn.load goi tin glGB)Atrong Ti 18 DL/ULthanh
trong 10s thoi gian 10s, nghi Ss; tiép tuc A £ an
3 cong, toc do

Do HTTP Upload
trong 10s

Upload go6i tin (1GB) trong
thoi gian 10s, nghi Ss.

DL/UL trung binh
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T Noi dung Thuc hién bai do Chi tiéu do
Ché do DualMode
3G/AG
Do HTTP Download Ti 1¢ DL/ULthanh
file 5SMB Download géi tin (5SMB), nghi cong, toc do
4 | Do HTTP Upload file | 5s; tiép tuc Upload goéi tin | DL/UL trung binh;
3MB (3MB), nghi 5s. thot gian DL/UL
(LTE preferred) trung binh
Chon Video TOP trending A 1A
Youtube Thang 022021, do | “ooon» dO phan
Do Youtube . giai trung binh; ti
. phan giai Full HD 1080p, | % . . A
5 | Streaming ) . *. | 1€ khung hinh giat,
automatic Resolution. Thoi .
(LTE preferred) . ) , Video Access
gian xem Video 60s; Nghi .
10s. Time.

3.3.1.4. Y&u cau vé mau do
Cin clr vao ndi dung yéu cau bai do, cach thiét 1ap bai do va yéu td dau vao
lién quan dén viéc 1ap phuong 4n, yéu cau két qua ciia cong viéc duge mo ta trong
bang 3.6.
Bang 3.6: Yéu ciu miu do

S6 lwong
mAu do

(Miu do

STT Noi dung Ponvi | Datatinh
theo

QCVN
120s/phién)
PO THEO PIEM PO (5 KHU VUC PO)
| | Mang MobiFone
1 | Po chat lugng cudc goi (do CFSB) Mau do 500
2 | Po toc 30 Download 4G Mau do 375
3 | Po tdc do Upload 4G Mau do 375
4 | Do toc d6 Download 4G file SMB Mau do 375
5 | Po toc do Upload 4G File 3MB Mau do 375
6 | Po Youtube Stream Mau do 375
7 | Do Webbrowsing dong Mau do 375
Il | Mang Vinaphone

1 | Po chat lugng cude goi (do CFSB) Mau do 500
2 | Po toc 36 Download 4G Mau do 375
3 | Po tdc do Upload 4G Mau do 375
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S6 lwong
mau do
(Miu do
STT N§i dung Ponvi | Datatinh
theo
QCVN
120s/phién)
4 | Po tdc d6 Download 4G do file SMB Mau do 375
5 | Po toc do Upload 4G do file 3MB Mau do 375
6 | Po Youtube Stream Mau do 375
7 | Po Webbrowsing dong Mau do 375
111 | Mang Viettel
1 | Po chat lugng cudc goi (do CFSB) Mau do 500
2 | Po tdc 36 Download 4G Mau do 375
3 | Po téc do Upload 4G Mau do 375
4 | Po toc d6 Download 4G do file SMB Mau do 375
5 | Po tdc dd Upload 4G do file 3MB Mau do 375
6 | Po Youtube Stream Mau do 375
7 | Bo Webbrowsing dong Mau do 375
PO THEO ROUTE
I | Mang MobiFone
1 | Po chat lugng cudc goi (do CFSB) Mau do 1.000
2 | Po toc 30 Download 4G Mau do 750
3 | Po tdc do Upload 4G Mau do 750
4 | Do toc d9 Download 4G file SMB Mau do 750
5 | Po toc dd Upload 4G do file 3MB Mau do 750
6 | Bo Youtube Stream Mau do 750
7 | o Webbrowsing dong Mau do 750
Il | Mang Vinaphone
1 | Do chat lugng cudc goi (do CFSB) Mau do 1.000
2 | Do toc d6 Download 4G Mau do 750
3 | Po tdc do Upload 4G Mau do 750
4 | Do toc 9 Download 4G do file SMB Mau do 750
5 | Do tdc do Upload 4G do file 3MB Mau do 750
6 | Po Youtube Stream Mau do 750
7 | Do Webbrowsing dong Mau do 750
111 | Mang Viettel
1 | Po chat lugng cudc goi (do CFSB) Mau do 1.000
2 | Po toc 36 Download 4G Mau do 750
3 | Po tdc do Upload 4G Mau do 750
4 | Do toc 6 Download 4G do file SMB Mau do 750
5 | Do tdc do Upload 4G do file 3MB Mau do 750




S6 lwong
mau do
(Miu do
STT N§i dung Ponvi | Datatinh
theo
QCVN
120s/phién)
6 | Po Youtube Stream Mau do 750
7 | Do Webbrowsing dong Mau do 750

3.3.1.5. So d6 bd tri thiét bi do

Cin cr vao bai do, cac thiét bi do duge két ndi va bé tri nhu trong hinh 3.14.

6 PHONE DO 6 PHONE DO 6 PHONE PO
MOBIFONE VINAPHONE VIETTEL

27

LAPTOP DO LAPTOP DO LAPTOP DO
MOBIFONE VINAPHONE VIETTEL

Hinh 3.14. So dd b tri thiét bi do trén xe oto
Trong 1 bo do cho 1 nha mang bao gom cé cac thiét bi phuc vu cho viéc do kiém
nhu: Laptop cai san phﬁn mém do, dién thoai do, Hub, GPS, Inverter. Céc thiét bi

nay duoc két ndi theo so d6 nhu mé ta trong hinh 3.15.
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Sony XZ
Premium

INVERTER

. . y \ / O.CAMBIEN
Sony XZ USB HUB
Premium
o . LAPTOP CAI PHAN
MEM TEMS
INVESTIGATION
Sony XZ
Premium G:(s;(‘);//.\S;N

1

Hinh 3.15. So' @b két ndi 1 by do 1 nha mang

bién thoai do duoc sir dung 1a Sony XZ Premium, thiét

bi nay hd tro mang

2G/3G/4G, hd trg MIMO 4x4, LTE Cat 16 dé dam bao do dwoc tée do tai lén, tai

xubng cao nhat cia nha mang. Chi tiét thong sé ki thuat cua dién thoai duoc trinh

bay nhu trong hinh 3.16.

CAC
B,

PHIEN
AN G8141

MANG Céng nghé
Bang tan 2G
Bang tan 3G
Bang tan 4G
Téc d6

7 3840x2160 pixels

1 Ra mat 18 thang 6 nam 2017

O Nang 195g. méng 7.9 mm A7 | 40] P | a54
<> S&n Android 7.1. c6 thé up Ién Android 9 o R
i 64 GB bd nhé& trong. hé tro thé nhé SDXC
(] CA) EC [ )
"
5.46 19vp 4GB RAM 3230mAh
2160p Snapdragon 835 Li-lon

G8142

GSM /HSPA/LTE
GSM 850 /900 /1800/ 1900 - SIM 1 & SIM 2 - G8142
HSDPA 800 / 850 / 900 / 1700(AWS) / 1900 / 2100 - G8141, G8142

1.2,3,4,5,7,8,12, 13, 17, 19, 20, 26, 28, 29, 32, 38, 39, 40, 41 - G8141, G8142

HSPA 42 2/5.76 Mbps, LTE-A (2CA) Catl6 1024/150 Mbps

Hinh 3.16. Thong sb cia dién thoai do Sony Xperia XZ Premium

3.3.2. Két qud do kiém dinh
Theo két qua do kiém dénh gia ETSI 103 559 tai toan tinh Pa Ning,

MobiFone xép tai vi tri thir hai v6i 89.14/100 diém so v6i Viettel ding thir nhat

(92.12/100) (xem trong hinh 3.17).

* Dich vu thoai: Viettel cho trai nghi¢ém nguoi dung tdt hon vuot troi & ca
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ndi thanh va ngoai thanh (chét luong cudc goi tdt, thoi gian thiét lap cudc
goi nhanh,...)

Dich vu dit liéu: toc do dit liéu cua Viettel cho nguoi dung cao hon so voi
MobiFone (duyét web nhanh hon, téc 46 download/upload tét hon). Két
qua ndy cho thiy, mic du sé lwong tram ctia MobiFone tai Da Ning nhiéu
hon, nhung MobiFone lai thiéu thiét bi phan ctng, truyén din (MIMO
4x4, CA 2100, bang thong truyén dan,...).

Pi¢m s6 Benchmarking MobiFone -

Vinaphone - Viettel tai Pa Ning
100.00 100.00
80.00 80.00
60.00 . . 60.00
40.00 40.00
20.00 36.20 37.90 34.09 20.00

0.00 0.00
MobiFone Viettel Vinaphone
Voice mmm Data Téng

Hinh 3.17. Két qua so sanh tong diém cia 3 nha mang

Két qua xép hang chung 3 nha mang: Viettel ding s6 1, tiép theo la
Mobifone, ding cuoi la Vinaphone (xem trong bang 3.7).

Bang 3.7: Két qua xép hang 3 nha mang

THANG DIEM 100 PANH GIA THEO TIEU CHUAN ETSI 103.559
Khu vye Trong s6 [EIERYIH] Piém VNP Piém VTE
Noi thanh 65% 88.07 81.16 91.52

Ngoai thanh 20% 90.57 86.18 93.62
Hotspot 15% 91.78 90.38 92.78
DA NANG 89.13 83.54 92.13

XEP HANG 5

Chi tiét bang tinh diém tung dich vu ciia méi nha mang duoc ghi chi tiét nhu trong

bang 3.8.
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~1
=
—3
&
=

=
=

4]

Dich vu

Thoai CSFB -
MOS

Noi thanh

Piém

36.03

Diém
MBF RYA:E VTE
33.61

Piém

38.61

Ngoai thanh

Piém

35.98

MBF

Diém
VNP

33.51

36.34

Piem

37.21

Hotspot
G Diém

VTE | MBF AN VTE

36.42 | 36.92

Youtube
Streaming

12.92

12.81

12.91

12.94

12.94

12.94

12.91

12.87 | 12.91

Browsing -
Dynamic Web
Pages

11.49

11.68

11.40

12.04

12.05

12.10

12.00

12.25 | 11.98

HTTP/HTTPs
Download 10s

5.90

5.79

6.89

6.77

7.81

8.20

6.65

731 7.94

HTTP/HTTPs

Upload 10s

6.99

6.82

7.38

7.24

7.98

8.23

7.65

7.84

7.40

HTTP/HTTPs
Download
5MB

6.94

4.85

6.62

7.71

5.85

7.51

7.19

6.45

7.40

HTTP/HTTPs
Upload 3MB

7.81

5.60

7.71

7.89

6.05

8.29

8.18

7.24

8.23

TONG PIEM

88.07

81.16

91.52

90.57

86.18

93.62

91.78

90.38

92.78

Cach quy doi diém timg KPI duoc md ta nhu trong bang 3.9
Bang 3.9: Quy ddi diém tirng KPI

Viettel

Trong s8 chung Qo! thén'l-'\lrf‘?ti)ty/Town Road Ngi Thanh Road Ngi Thanh Road N&i Thanh
_ | Trong sé Diém Didm Piém
KPI Metric anga E;":i:i :;?:foié (Elx_p l?:::: Ngudng | Nguang M]:r'ic th6_ROUT | Didm s6 M::ic tho_ROUT | Didm sb Mtl::ic thé_ROUT | Pidm sb
Voice/Dat | vu' dich v: 0,'5: sqrts xiu nhét | tét nhét ROUTE E_NOI |ROUTE (%) ROUTE E_NOI |ROUTE (%) ROUTE E_NQI [ROUTE (%)
a THANH THANH THANH
Diém Diém Didm
MIN(MAX thé_ROUT MIN(MAX thé_ROUT MIN(MAX th6_ROUT
A B C D 3 F G ((G-E)/(F- E_NOI G UG-EV/(F- E_NOI G ((G-B)/(F- E_NOI
£))*100;0) as E))*100;0) ne £))*100;0) ns
1100)7D THANH*A 1100)D THANH*A 1100)4D THANH*A
B*C B*C B*C
VOICE 40% 36.03 38.61 33.61
CSSR 40% 100.00% | 31.25% 1 85% 100% 99.06% 9373 11.72 99.74%) 98.25 12.28]  99.08% 93.85 11.73
CDR 40% 100.00% | 37.50% 1 10% 0% 0.14% 98.60 14.79 0.26% 97.40 14.61 1.73% 82.71 1241
MOS 40% 100.00% | 4.38% 05 2 4.3 4.00 9325 163 4.26 99.13 174 392 9137 1.60
%MOS<16| 40% 100.00% | 5.62% 1 10% 0% 0.00 100.00 225 0.00 100.00 225 0.00 100.00 225
90% MOS 40% 100.00% | 2.50% 05 4 4.75 4.06 29.19 0.29 4.31 6431 0.64 3.97 0.00 0.00
CST|s) 40% 100.00% | 6.25% 1 12 45 6.59 7207 1.80 4.76 96.50 241 6.54 72.86 182
%CST > 155 40% 100.00% | 8.75% 1 3% 0% 0.50% 8333 292 0.14% 9533 334 0.34% 88.67 3.10
90% CST 40% 100.00% | 3.75% 1 8 4 633 41.83 063 4.42 89.62 134 6.15 4631 0.69
[ wobiFore | Viete [ Viaghone |
Trong s6 chung .Ngoai thé",h . Ngoai thanh (City/Town Limit) Ngoai thanh (City/Town Limit) Ngoai thanh (City/Town Limit)
(City/Town Limit)
ic | Trong s6 Diém Diém Diém
kPt Metric cda I'::i";zz ;;‘I”;foi‘i (El":pl‘l’:::: Ngudng | Ngudng M’:’:rllc th6_ROUT | Didm s6 szrllc th6_ROUT | Didm s6 M’: rlrc th6_ROUT | Didm s6
Voice/Dat vu dichvu | 0.5: sqrts xiu nhét | tét nhét iR E_NGOAI [ROUTE (%) i E_NGOAI [ROUTE (%) I E_NGOAI [ROUTE (%)
a i o THANH. THANH THANH
Diém Diém Diém
MINMAX |1 qour MINMAX | 1 qour MINOMAX |, qour
A B c D E F K 1)*100;0); | E-NGOA! K 1)+100;0); | E-NGOA! K 1)*100;0); E_NGOAI
100)2D THANH*A* 100)AD THANH*A* 100)D THANH*A*
B*C B*C B*C
VOICE 40% 35.98 36.34 33.51
CSSR 40% 100.00% | 31.25% 1 85% 100% 98.54% 9029 11.29]  99.74% 9827 12.28]  97.58% 83.90 1049
CDR 40% 100.00% | 37.50% 1 10% 0% 0.00% 100.00 15.00 0.26% 97.40 14.61 0.99% 90.10 1352
MOS 40% 100.00% | 4.38% 05 2 43 4.01 93.48 1.64 4.27 9935 174 3.79 8822 155
%MOS<16| 40% 100.00% | 5.62% 1 10% 0% 0.00 100.00 225 024 0.00 0.00 0.00 100.00 2.25
90% MOS 40% 100.00% | 2.50% 05 4 475 4.08 3173 032 432 65.82 0.66 3.85 0.00 0.00
CST 5] 40% 100.00% | 6.25% 1 12 45 6.68 7097 177 4.55 99.30 248 6.43 74.24 1.86
%CST > 155 40% 100.00% | 8.75% 1 3% 0% 0.32% 89.42 3.3 0.29% 9033 3.16 0.31% 89.67 3.14
90% CST 40% 100.00% | 3.75% 1 8 4 6.43 39.16 0.59 4.25 93.80 141 6.07 48.16 0.72
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Can ctr theo két qua do kiém tai Noi thanh va Ngoai thanh tai Pa Nang,
Viettel cho két qua cam nhan khi st dung dich vu thoai tdt hon: diém MOS trung
binh t&t hon. 90% s lwong mau cudc goi ¢ diém trung binh 1én t6i 4.32 (tiém can
HD Voice). Thoi gian thiét 1ap cudc goi ciia Viettel nhanh hon 2s so véi cac nha

mang khac (MobiFone va Vinaphone).

3.4.
két qua do

Nhan xét vé két qua thu dwoc tir thuc nghiém, cac khuyén nghi tir

Sau qua trinh do kiém so sanh 3 nha mang, va tién hanh tong hop diém danh
gia 3 nha mang theo tiéu chuan ETSI TR 103559, mot sé nhan xét so sanh dugc dua

ra nhu trong bang 3.10.

Bang 3.10: So sanh két qua trwéc va sau khi 4p dung tiéu chuan ETSI TR 103 559

Tén dot é\l/llr(l) t?igglciru%rrllgé?gcﬁilll%% Mo ta d6i tuong sau khi ap dung
do _ . tiéu chuan ETSI TR 103 559
Po ki -Chua danh gia duoc chat |- Panh gia duoc rd rang chat luong
d'o h‘e?f} luong dich vu ng}lbri dung tai [nguoi dung tai cac khu vuc (ndi do,
anhﬁfla cac vi tri trong diém. ngoai thanh, cac khu vuc hotspot)
cha
lwong -Chua danh gia dugc cam | -Déanh gid dugc trai nghiém khéach
dich vy | nhan cta khach hang qua cac | hang thong qua cac bai do hudng
theo bai do chat luong thoai, ditr | dén cam nhan nguoi dung (duyét
phuong | liéu web, xem youtube,...)
phap rr}(&i -Chua c6 phan biét dugc xép | -Phan  biét xép hang 13 rang
dua t!en hang 1, 2, 3 khi cdc nha mang | benchmarking thong qua thang di€ém
chuan co két qua do ki€ém gan nhau | (c6 sir dung trong so dé phan biét
ETSITS | (t6c @0  45Mbps  va | timg loai hinh dich vy, timg khu vuc
103559 | 45.01Mbps) dia 1y). Str dung bai do linh hoat.
3.5. Kaét luan chwong 3

Chuong 3 di trinh bay kich ban trién khai thyc nghiém tiéu chuan ETSI TR
103 559 tai thanh phd Pa Nang. Trong d6 viéc trién khai danh gia trai nghiém
khach hang bang giai phap Nemo CEM da c6 nhiing két qua cu thé va gép phan
dong gop vao viée nang cao hiéu qua nha mang chinh 13 Mobifone. Ngoai ra, phan
chinh ctia chuong 3 noi vé qua trinh thyc nghiém do kiém, tinh toan, danh gia xép
hang 3 nha mang theo tiéu chuan ETSI TR 103 559.
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KET LUAN VA KIEN NGHI

Ludn van tap trung vao viéc tim hiéu cac tiéu chuan so sanh, danh gia chat
lwong mang di dong trén thé gidi ciing nhu & Viét Nam. Cung véi dé 1a nghién ctu
ki tiéu chuan ETSI TR 103 559 nham hiéu rd dugc phuong phap luan cua tiéu
chuan nay. Dua trén nhiing kién thirc nay, néu ra dugc kich ban thuc nghiém theo
tiéu chuan ETSI TR 103 559. Tur d6 thuc nghiém viéc do kiém so sanh chat luong
mang cia 3 nha mang Mobifone, Vinaphone, Viettel theo tiéu chuan ETSI TR 103
559 tai thanh phé Pa Nang.

Thach Thirc:

Vén dé cong nhan tir chinh phi : viéc trién khai danh gia chat lugng mang di
dong theo tiéu chuan mai ETSI TR 103 559 can ¢6 cac quy chuan ban hanh hudng
dan cua Bo Thong tin truyén théng. Mic du dya trén tai liéu ban hanh cua ETSI
nhung tinh chinh thong va hop quy cua tiéu chuan ETSI TR 103 559 tai van can cho
Bo TTTT ban hanh dé cac nha mang, cac té chic p dung va dugc cong nhan két
qua.

Vén dé vé trién khai: viéc trién khai danh gia chat luong mang trén toan quéc
can cac nguodn lyc va sy dau tu 16n, dong thoi khoi lugng dit lidu ciing rat Ion can
c6 chién luoc va sy dau tu cta cac nha mang trong viéc hoach dinh va trién khai.

Vian dé vé cong nghé: khi Viét Nam tién hanh trién khai thuong mai hoa 5G
trén toan quéc thi s& xuat hién céac dich vu méi can nghién ctu co s¢ danh gia thém,
ngoai ra thiét bi do kiém 5G hién nay ciing méi va s6 luong hd tro it nén dé danh
gia nhiéu bai do véi sé luong thiét bi hd trg 5G ciing 14 mét thach thirc vai nha

mang.

Huéng nghién ciru tiép theo:

Nghién ciru viéc ap dung giai phap Nemo CEM dé danh gia cho ca 3 mang.
Nghién ctu thém viéc danh gia cac ung dung OTT (Whatsapp, Viber, Zalo..), va
cac dich vu mang xd hoi (Social Network Service) nhu Facebook, Instagram,

Twister.. nham huéng dén danh gia hiéu ning ngudi dung hon nia.
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Cé&c @@ xuit cho B Thong Tin va Truyén Thong:

Véi su phat trién khong ngimg clia nganh cong nghiép dién thoai thong minh
(smartphone), luu lugng truy cap su dung dir li€u hién nay da tdng vot so véi trudce
day, dong thoi cac dich vu truyén théng nhu SMS, MMS ciing dan tré nén kém
quan trong va giam ty 18 sir dung. Cac tiéu chuin dang 4p dung ¢ Viét Nam nhu
QCVN 36, QCVN 81, QCVN 82 1a cong cu dugc nha mang sir dung dé danh gia
chat luong dich vu mang di dong vdi cac bd tham sé QoS cii. Tuy nhién phuong
phap nay khong phu hop cho viéc danh gia trai nghiém khach hang. Do d6, can phai
c6 mot giai phap moi cho phép nha cung cap dich vu danh gid dugc trai nghiém
khach hang. Tiéu chuan ETSI TR 103 559 da va dang duoc cac nudc trén thé gidi
ap dung va da cho nhiing két qua danh gia rat toan dién.

Trén co s& nghién ctru va thuc nghiém ti€u chuan ETSI TR 103 559 & Viét
Nam, hoc vién xin dugc dua ra cac dé xuit cho BO TT&TT nhu sau:

e BoO TT&TT sém cong bd dinh hudng nghién ctu, ap dung tiéu chuan danh
gia chat lugng mang di dong mai o Viét Nam

e BO TT&TT t6 chuc hoi thao vé giai phap danh gia chat lugng mang di dong
méi, bao gom dai dién cac nha mang, cac t6 chirc, doanh nghiép chuyén
cung cap dich vy do kiém danh gia chat lugng mang

e Tir c4c nén tang trén, Bo TT&TT som giao trach nhiém nghién ciu cho mot
don vi chuyén trach (Cuc Vién Thong), tir d6 c6 nhirng bao céo, trinh 1én Bo
tai liéu cho quy chuan mai

e BO TT&TT sé& phé duyét tai liéu tiéu chuan méi va lam céc thua tuc ban hanh

trén toan qudc dé hudng dan cac nha mang, cac td chirc tuan thi theo.
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