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1
MO PAU

Véi su phat trién khong ngimg ctia nganh cong nghiép dién thoai thong minh
(smartphone), luu lugng truy cép sir dung dir liu hién nay da tang vot so voi trudce day,
ddng thoi cac dich vu truyén théng nhu SMS, MMS ciing dan tré nén kém quan trong va
giam ty 1€ sir dung.

Phuong phap do kiém ving phu séng (Drive Test) truyén thong dang 13 cong cu
dugc nha mang st dung dé danh gia chét lugng dich vu mang di dong vdi cac bo tham sb
QoS cii. Tuy nhién phuong phap nay khong phu hop cho viéc danh gié trai nghiém khéach
hang. Do d6, can phai c6 mot giai phap méi cho phép nha cung cap dich vu danh gia
duoc trai nghiém khach hang véi bd tham sb QoE.

Trén thé gidi1 viéc danh gia chét lugng dich vu thoai va Internet cho cac mang vién
thong thuong duoc ap dung cac chuan do Vién Tiéu chuan Vién thong chau Au ETSI ban
hanh

O Viét Nam céc 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 kj thuat quoc 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 giéi [1], [2], [3].

Céc tiéu chuan cii chi danh gia chit luong cac dich vu truyén thdng nhu thoai, tai
xudng, tai 1én dir liéu tir phia nha mang ma khong co danh gia thuc té tir trai nghiém
ngudi ding nhu cac dich vu: thoai, phat truc tuyén video, tai xuéng HTTP, tai 1én HTTP,
duyét Web.

Thang 8 nam 2019, Vién Tiéu chuan Vién thong chau Au ETSI da phé chuan va
ban hanh tiéu chuan ETSI TR 103 559 -c4c phuong phéap kiém tra do so sanh chét luong
dich vu mang luéi va cho diém chuan manh mé nhat, lam tién dé hudng din cho cac t6
chtrc, nha mang c6 thé ap dung tiéu theo tiéu chuin méi nay [4].

Céac nha mang Viét Nam d3 bat dau quan tAm, nghién ctru va chuan bi ap dung tiéu
chuan ETSI TR 103 559. Vi vay, viéc nghién ctru, thyc nghiém theo ti€u chuén ETSI TR
103 559 1a rat quan trong va can thiét, 1a xu thé tat yéu tién 1én cua Viét Nam nhim danh
gia tong thé chit luong ctia nha mang va gia tri ciia nha mang cho gidi dau tu.

Véi muc dich nghién ctru, dua nhitng tién bo cong nghé, tiéu chuan méi vao phuc
vu cho thye t€, hoc vién xin chon dé tai “TIEU CHUAN ETSI TR 103 559 VA CAC
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GIAI PHAP PO PANH GIA CHAT LUGNG MANG DI BPONG MAT DAT” dé nghién
clru.
Toéng quan vé van dé nghién ctru

Nam 2019, Vién Tiéu chuan Vién thong chau Au (ETSI) cd ban hanh chuan ETSI TR
103 559 dé danh gia so sanh (Bench Marking) doc lap- khach quan hiéu nang tong thé caa
cac nha mang di dong lam co s cho cac hang vién thong, cic nha mang trién khai theo
chuan moi [4].

Nam 2019, dua trén tiéu chuan ETSI TR 103 559 hing Umlaut d3 tién hanh do so
sanh 4 nha mang Vuong quc Anh (EE, 02,Vodafone, Three) & London, két hop véi
danh gia chat lugng mang dua trén vi¢c thu thap dir liéu trén cac thué bao dé duara thang
diém 1000 nham d4nh gia xép hang 4 nha mang [6].

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

Muc dich nghién ciru

- Nghién cau tiéu chuan ETSI ETSI TR 103 559, cach thirc do kiém, cac KPIs yéu

cau

- Thu thap danh gia trai nghiém nguoi dung bang Nemo CEM

- Do thuc nghiém 5 bai do Driving Test ETSI va nhan xét vé két qua do theo chuén

ETSI TR 103 559
Péi twong va pham vi nghién ciru

- Nghién ctru vé vé cac tiéu chuan danh gia chat lwong mang trén thé gici tir trudc

dén hién tai

- Nghién ctu vé bo tiéu chuan ETSI TR 103 559

- Pham vi nghién cuu gidi han trong 1 khu vuc tai Viét Nam véi mang di dong

Mobifone (thu thap di liéu thué bao), va véi 3 mang di dong Mobifone,
Vinaphone, Viettel (do kiém 5 bai do Driving Test ETSI).

Phwong phap nghién ciru
Dé thuc hién dé tai nay, hoc vién di 4p dung cac phuong phap nghién ctru chuyén
nganh nhu:

- Két hop phuong phép nghién ciru 1y thuyét va thuc nghiém
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- Nghién ctru 1y thuyét chung cac chuan danh gia chat luong mang, nghién citru 1y
thuyét tiéu chuan ETSI TR 103 559

- Tién hanh thuc nghiém véi giai phap Nemo CEM tai 1 khu vuc ¢ Viét Nam

- Thyc nghiém test cac bai do Driving Test st dung céc thiét bi dau cubi hd trg
mang 2G/3G/4G tai 1 khu vuc & Viét Nam ddi véi 3 mang di dong Mobifone,
Vinaphone, Viettel

Bo cuc ciia ludn vin

- Nbi dung ctia luan vin bao gdm cac chuong nhu sau:
Chuong 1: Tong quan vé dénh gia chat lugng 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.
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CHUONG 1: TONG QUAN VE PANH GIA CHAT LUQONG

1.1.

1.2.

1.3.

1.4.

1.4.1.

1.4.2.

1.4.3.

1.4.4.

1.4.5.

1.5.

1.5.1.

1.5.2.

MANG DI PONG
Tong quan vé danh gia chat lwong mang di déng

Quy trinh va phwong phap ki thuit chung dinh gia cac tham sé chat
lwgng mang di dong

C4c chuin danh gia chit hwong mang trén thé giéi
Giai phap Tems Director cia héng Infovista

Téng quan vé sin phim

Nhitng wu thé chinh ciia sdn phim

Cac wng dung

T, 5ng quan vé sin phtfm

Nhitng wu thé chinh ciia sdn phim

Giai phap do Bench Marking 4 mang & Vwong Quéc Anh cia hing
Umlaut

Gidi thi¢u

Phwong phdp do kiém dinh

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

Lay dit liéu Crowd Source: 13 s6 liéu thu thap tir dién thoai nguoi dung (giéng nhu
Nemo CEM)

Ving do kiém: ngoai trodi, trong nhan, khu d6 thi day dic, khu db thi, ngoai 6, nong
thon.

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

Dénh trong $6 tung dich vu thu thap duoc



1.5.3.

1.6.

1.6.1.
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Danh trong s6 viing do: ngoai troi (Outdoor), trong nha (Indoor), ving db thi day
dac (Dense Urban), viing d6 thi (Urban), vung ngoai 6 (Suburban), ving néng thén
(Rural), tinh quan trong it hay tinh quan trong nhiéu.

Tat ca cac yéu t6 trén duoc chia thanh 3 nhém: Thu thap dit liéu nguoi dung/Di
liéu/Thoai (Crowd/Data/Voice) va danh trong so tirng nhom trén tong 1000 diém.

Két qud do

Thu thip ngwai dang
t&i da. 200

>Ep loai RA&t tdt TS Hai lbng WA

Hinh 1.8. Két qua diém tong hep chung 4 nha mang é Anh

Giai phap do Bench Marking cac nha mang ¢ Nam Phi cia hang
Rohde&Schwarz

Gidi thi¢u

1.6.2. Phwong phdp do kiém dinh

1.6.3. Két qua va dé xudt

1.7.

Két luan chwong 1
V6i sy phat trién khong ngimg ciia mang thong tin di dong qua cac thé hé tir 1G

dén 5G, cac hanh vi sir dung dich vu ciia cac thué bao di dong ngay cang c6 nhiéu thay

doi tr dich vu truyén théng nhu thoai, SMS sang céac dich vu dir liu da dang. Va nhu vay

viéc danh gia téng thé hiéu ning mang va xép hang cac nha mang ciing s& phirc tap hon.

Chuong 1 di gidi thiéu duoc vé lich str cac phuwong phap danh gia chit lwong mang di

dong trén thé gidi cling nhu gidi thidu cac giai phap do kiém cta cac hing da trién khai

trén thé gidi tir d6 cho chung ta cai nhin tong quan vé hién trang danh gia chét luong

mang trén thé gioi.



CHUONG 2: TIEU CHUAN ETSI TR 103 559
2.1.  Giéi thiéu chung vé chuan ETSI TR 103 559
2.1.1. Gidi thigu

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

Viéc do diém chuin va cho diém chinh x4c cua cac mang bao gém cac khu vuc dia
Iy rong 16n doi hoi phai duwoc xem xét can than cua nhicu yéu t6. Bao gdm cong nghé
duoc st dung, pham vi phu séng duoc cung cip, su phat trién cua thiét bi di dong, phan
b thué bao, sir dung mang va cac dich vu thué quan. Cac nguyén tic sau ddy can duoc
tuan thu dé dam bao rang két qua do diém chuan ludn chinh x4c va cong bang, minh bach
cho cac nha mang:

e Luya chon thiét bi do kiém: can dam bao thiét bi do cho cac nha mang cing chiing
loai (model), cting phién ban phan mém (firmware, software) va khéng co su uu
tién mang nao

e Lua chon may chi (server) do kiém: cac bai do dit liéu thuong duoc thuc hién véi
may chu hoac trang web dugc chon. May chu thur nghiém nén dugc chon dé ching
khong wu tién mang nay so véi mang khéac. Cac trang web nén dugc chon sao cho
chung dai dién cho mét phan cac trang thudng dugc khach hang sir dung. Va cac
mang thuc hién do so sanh phai str dung may chu/trang web do gidng nhu nhau

e Mo hinh, phuong phép, quy trinh do, chdm diém chuan duoc sir dung bao gom tat
ca céc chi s, hé s, trong s va ngudng dé danh gia cac nha mang phai duoc thong
nhat chung va duy nhat

e Biéu gia, goi cudc dugc sir dung dé thu thap dit lidu giita cic nha mang phai tuong
duong nhau. Vi du dich vu dir liéu cua cic nha mang can phai cung cép goi khong

gidi han toc do, dung luong lam anh huéng dén két qua do.
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2.2.  Pinh nghia cic viing do theo chuan ETSI TR 103 559
2.2.1. Giai thigu

2.2.2. Phdn chia vang do

2.2.2.1. Céc thanh phé

2.2.2.2. Cac con duong

2.2.2.3. Céc khu vuc bé sung

Ba khu vuc ¢6 thé duoc tinh theo phuwong phap nhu trong bang 2.1.
Bang 2.1: Ti trong ba viung do chinh

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

Trong trudng hop ba phén loai cta cac thanh phd (xem trong bang 2.2), ty trong co thé c¢6
nhu sau:

Bang 2.2: Ti trong ba phan loai thanh phd

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

Ba loai dudng c6 thé duoc tinh theo nhu trong bang 2.3.
Bang 2.3: Ti trong ba phéan loai duwong

Loai duwong Ti trong
Céc duong cao toc 60%
Cac duong chinh 30%
Céc duong ngoai thanh 10%

Hai bai do kiém di bo c6 thé duoc 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%
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Cac diém nong (nha ga, san bay, khu vuc di
bd, cong vién, san van dong hodc diém du
lich hap dan)

60%

Bang 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 loai dich vu di dong co thé duoc tinh theo nhu trong bang 2.5.

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

2.3.1. Gidi thiéu
2.3.2. Phwong phdp do kiém thogi

2.3.2.1. Gidi thiéu chung

2.3.2.2. Ti Ié thanh c6ng thoai
2.3.2.3. Thoi gian thiét lap

2.3.2.4. Chat luong thoai

2.3.3. Phwong phdp do kiém Video
2.3.3.2. Ty lé thanh cong cua dich vu phat video tryc tuyén
2.3.3.3. Thoi gian thiét lap

2.3.3.4. Chat luong video

2.3.4. Phwong phdp do kiém di ligu
2.3.4.1. Giai thiéu chung

2.3.4.2. Ty I¢ thanh cong

2.3.4.3. Thong luong
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2.3.5. Phwong phdp do kiém céc dich vu khac
2.3.5.1. Gidi thiéu chung
2.3.5.2. Cac dich vu

2.3.5.3. Ty I¢ thanh cdng

N6i chung, két luan thanh cong cua mot hoat dong phai dugc do ludng trén
phuong tién truyén thdng xa hoi va tin nhan. Sb luong céc thi nghiém thanh cong so Vi
s6 lwong thtr nghiém 14 ty 1é thanh céng.

$6 lwong cdc thir nghiém thanh céng

= — x 100
50 lwgng thir nghiém

Ti lé dich vu thanh cong [%] =

Mot hoat dong bat dau bé“mg viéc kich hoat mét hanh dong trén thiét bi bé“mg cach
vi du: nhan nut dé gui tin nhin vin ban, d¢ mo HO so Facebook ™, dang anh trén
Instagram ™ hoac m¢ mot trang web. Hoat dong thanh cong khi img dung chi ra mot xac
nhan rang qua trinh duoc kich hoat da duoc két thiic thanh cong. Piéu nay c6 thé duge

thuc hién, vi du, bﬁng mét chi bao dd hoa nhu kiém tra hodc b::ing cac phuong tién khac.

2.3.5.3. Thoi gian

Khoang thoi gian ciia mot hoat dong nhin tin hoic mang xi hoi 1a khoang thoi
gian tir khi kich hoat hoat dong do dén khi chi ra két luan thanh cong cua no. Trong
truong hop duyét web, mang x3 hoi va nhin tin, d6 1a thoi gian cho dén khi xac nhén tiép
nhan thanh cong dugc chi dinh.

Thot gian thie nghiém dich vy [s] = Ldt thoe  ~ Tbat ddu

Thoi gian, khoang thoi gian tir khi bat dau cho dén khi két thic thanh cong mot thir
nghiém phu thugc mot mic do dang ké vao hiéu suét cua dich vu web co ban. Tuy nhién,

cac yéu tb nay déu giébng nhau ddi véi tat ca cac mang dang thir nghiém.
2.4.  Xép hang cac chi tiéu do kiém theo chuan ETSI TR 103 559

2.4.1. Gigi thigu



2.4.2. Viing do kiém

2.4.3. Cac bai do
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2.4.3.1. Gidi thiéu chung

M&i bai kiém tra c6 nhiéu 16p vé ban chit. L6p trén cung cap diém tong thé cua
céc bai kiém tra dich vu di dong, duoc tinh toan tu diém trong sb cua céac kich ban thir
nghiém cho cac dich vu di¢én thoai va dit liéu. Hai kich ban c6 trong luong téng hop la
100%. Cac dich vu dit liéu 1an luot bao gdm phat tryc tuyén video, kiém tra dir liéu va
kiém tra dich vu (xem hinh minh hoa 2.2). Céc ba loai ciing c6 trong luong tong hop 1a

100%. Trong lugng cua céac loai thr nghiém riéng 1¢ co thé duoc xac dinh theo ho so

nguoi dung du dinh.

Cac bai do kiém

Dich wu thoai

Dich wvu dir héu

Phat Video
trwre tuyén

Po kiém di¥ ligu

Po kiém dich wvu

2.4.3.2. Dich vu thoal

a, Gioi thiéu

Hinh 2.2. Cac loai dich vu d@é thir nghiém

Ti lé thanh cong

Dich wvu thoai

Chéat lrong thoai

Thei gian thiét 1ap

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




11
b, Chdm diém

2.4.3.3. Phét video truc tuyén

a, Gioi thiéu

Phat video true tuyén

Ti Ié thanh céng Chat lrgng video Thei gian thiét lap

Hinh 2.5. Cac thanh phan danh gia caa dich vu phat video truc tuyén
b, Chdm diém

2.4.3.4. Do kiém dich vu di liéu
a, Gioi thiéu

Céc khia canh chinh cta kiém tra dit liéu 1a ty 16 thanh cong va téc d6 dir liéu hoic
thong lugng. Hai yéu td nay dugc két hop dé tao ra diém kiém tra dit liéu (xem hinh 2.6).
Chung c6 tong ti trong 12 100%

Do kiém dich vu dit liéu

Ti I& thanh coéng Thoéng lrong

Hinh 2.6. Cac thanh phan danh gia caa dich vu dix liéu
b, Chdam diém

2.4.3.5. Po kiém céc dich vu khac

a, Gioi thiéu
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Po kiém dich vu khac

Ti 1& thanh cong

Théi gian hoat déng

Hinh 2.7. Cac thanh phin danh gia caa dich vu khéc

b, Cham diém

2.5.  Két luan chwong 2

Chuong 2 di di sau vao viéc trinh bay chi tiét tiéu chuan ETSI TR 103 559, phan
chia ti trong cac loai ving do, phuong phép do kiém timg loai hinh dich vu. Pong thoi

cling da trinh bay cach xép hang céc chi tiéu do kiém nay, qua d6 cung cip mot phuong

phap luan hoan chinh dé danh gia chét lvong mang di dong.
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CHUONG 3: THUC NGHIEM TIEU CHUAN ETSI TR 103 559

3.1.

TAl 1 KHU VU'C O VIET NAM

Kich ban trién khai thuc nghiém

Thyuc nghiém trién khai gém 2 budc nhu sau:

a, Thuc nghiém trién khai, danh gia giai phdp Nemo CEM (Customer Experience

Management: Quan ly trai nghiém khach hang) ctia hdng Anite cho nha mang Mobifone

tai thanh ph6 Pa Nang nham:

Pua ra diém trai nghiém khach hang CES trén timg cong nghé 2G/3G/4G & Da
Néng. Tir 46 danh gia duoc chit luong va hiéu qua st dung ctia ngudi dung trén
tung cong nghé

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

Théng ké dugc sb lugng tram va sb luong cell duoc sir dung boi nguoi dung.

Pua ra cac khu vuc c6 tde do thap, khdng cé ving phu trén dja ban Da Ning.

Phan tich 10 PA (Problem Area- khu vuc ¢6 van dé) dua vao két qua thu duoc tir
Nemo CEM: 4 PA cai thién ving phu sau khi t6i wu, 3 PA can kiém tra va xu 1y 16i
truyén din- phan cing, 3 PA khuyén nghi lap thém tram méi (new site).

b, Thuc nghiém trién khai do kiém 5 bai do kiém theo tiéu chuan ETSI TR 103 559 nham:

Danh gia dugc 16 rang chit luong ngudi dung tai cac khu vuc (ndi do, ngoai thanh, cac

khu vuc diém noéng (hotspot)), danh gia dugc trai nghiém khach hang théng qua cac bai

do hudng dén cam nhan ngudi dung (duyét web, xem youtube,...), phan biét xép hang o

rang benchmarking cic mang théng qua thang diém (c6 st dung trong s6 dé phan biét

tung loai hinh dich vy, timg khu vuc dia 1y).

Str dung bai do linh hoat nhu sau:

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

Thuc hién do kiém danh gia Benchmarking chat luong dich vu 3G/4G theo cam
nhan khach hang (Thoai, duyét Web, DL/ULHTTP/HTTPs, Youtube Streaming)
mang MobiFone so v&i mang Viettel, Vinaphone tai cac tuyén duong chinh tai
Thanh phd Pa Néng.



3.2.
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Thue hién do diém tai cac vi tri tp 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...

Thuwc nghiém thu thap danh gia dir lieu thué bao véi giai phdp Nemo

CEM tai 1 khu vuc ¢ Viét Nam

3.2.1. M0 ta cong viéc

3.2.2. Két qud thu thdp duec trén Nemo CEM

Cai dit thanh cong license va thu thap dit liéu cho cac UE & Pa Ning

Théng ké day du s mau cac dich vu

Dua ra diém trai nghiém khach hang CES trén timg cong nghé 2G/3G/4G & Pa
Néng. Tir 46 danh gia dugc chat luong va hiéu qua sir dung ctia nguoi dung trén
tung cong nghé

Pua ra ban d6 ving phua song 2G/3G/4G cho Da Ning.

Théng ké duoc sb lugng tram va s6 lugng cell dugc sir dung bdi nguoi dung.

Pua ra cac khu vuc ¢6 tdc do thép, no coverage trén dia ban Pa Nang.

Phan tich 10 PA dya vao két qua thu dugc tir Nemo CEM: 4 PA cai thién ving pht
sau khi t6i wu, 3 PA can kiém tra va xir 1y 1i truyén dan-hardware, 3 PA khuyén

nghi 1ip thém new site.3.2.2.1. Théng ké sé mau dich vu

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

3.2.2.3. Théng keé ti I¢ truy nhap cong nghé

3.2.2.4. Ban d6 ving phu séng va téc do dix liéu

3.2.2.5. Biéu d6 KPA

3.2.3. Két lu@n va dé xuat

3.2.3.1. Uu nhuoc diém
a. Uu diém:
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e Nemo CEM thdng ké duoc dir liéu ma do kiém trén 6t6 khong théng ké duge nhu
cong nghé truy cap dir liéu, cong nghé truy cip vo tuyén, két ndi mang, théng ké
cac tng dung.

e Khéng bi gi6i han vé thoi gian va dja 1y boi dit liéu duoc lién tuc thu thip qua
phan mém cai dat trén dién thoai ctia khach, du khach hang & bat ky vi tri nao, ké
cad & ngoai vung phu song.

e Khéng han ché vé dau cudi do kiém boi phan mém thu thap di lidu c6 thé d& dang
cai dat trén mot dién thoai thuong mai thong thuong ctia khach hang

e Danh gia théng ké duoc ti 1¢ thué bao trén cac 16p cong nghé khac nhau, giup toi
uu can bang tai giita cac 16p mang 2G/3G/4G

e Dua trén két qua théng ké dit liéu trén Nemo CEM, c¢6 thé dua ra cac khu vuc tap
trung nhiéu hién tuong x4u (Call failure, Drop) dé tir diy c6 hanh dong tbi wu tiép
theo

e Nemo CEM c6 thé hién thi céc vi tri theo cc thué bao cu thé, do d6 giup nha mang
cht y cham séc ki hon dén cac khach hang quan trong, thué bao VIP

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

e Giai phap Nemo CEM hd trg xir Iy phan anh khach hang nhanh va hiéu qua néu
khai thac phan mém triét dé.

o Két qua do lién tuc dugc cap nhat cho phép nha mang nhanh chong dinh vi va du
doéan duogc cac thay doi lam giam chit lwong dich vu trudce khi van dé tré thanh tac

dong nghiém trong.
b. Nhuoce diém:

e Khong hién thi dugc cellfile trén ban dd

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

e Néu hanh vi nguoi dung khong di chuyén thi sé liéu théng ké s& khong day du,

chinh xac toan bg trén pham vi toan tinh
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3.2.3.2. C4c t6n tai va khuyén nghi
e Kho kiém soét trang thai hoat dong ctia img dung (tat & bat) khi s6 lugng thué bao
16n.
Khuyén nghi: Tich hop tng dung Qmon vao app tng dung riéng cua nha mang hodc 1

ung dung khac (Grab, Gojek, Bee...)

e Nhiéu khu vuc 4G c6 song kém do sb lwong tram 4G it hon 3G. Vung phi 3G/4G

& nhiéu khu virc nha cao tang, trung tm thuong mai kém.

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 vuc ¢ tde do tai xubng thip do 16i truyén dan, phan cing, bing thong

thap
Khuyén nghi: Can xtr Iy 1i truyén dan, phan cing, ning cp bang thong

e Do han ché s6 lwong dau cudi (200 thiét bi) ddn dén ban do ving phu chua thé hién
duoc toan bd ving phi ctia nha mang hién c6. Khi giai phap dugc trién khai trén
dién rong va sb luong dau cubi tang Ién thi co thé dua ra dugc ban do vung phu

mot cach chi ti€t, chinh x4c va day du.

Khuyén nghi: Trién khai véi s lugng nhiéu license hon dé danh gia chinh xac ving phu
song 2G/3G/4G

3.2.3.3. Bé xuét

e Hing sé tiép tuc nghién ctru dé khic phuc cac nhuoc diém va han ché cia phan
mém.

e Trién khai sb lugng 16n licence dé thu thap duoc s6 lidu d?ly du, chinh xac trén
pham vi toan tinh va s€ tich hop vao mét ing dung ri€éng ctia nha mang hodac tich
hop ngay trén SIM dé d& dang kiém soét trang thai hoat dong ciia thué bao

e Dua gidi phap Nemo CEM vao dich vu cham s6c khach hang VIP
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3.3. Thuc nghiém do kiém, phén tich 5 bai do Driving Test theo tiéu chuin
ETSI TR 103 559 cho 3 nha mang tai 1 khu vuc & Viét Nam

3.3.1. Ngi dung thgec hién

3.3.1.1. Route do
Viéc lya chon céc khu vuc do kiém Driving Test va cac diém do Hotspot dugc md
ta nhu trong bang 3.3.
Bang 3.3: Loai khu vue do kiém

Loilu,ljhu Khu vue Trong s6 | Quan/ Huyén do kiém Do
Noi Thanh | 45.00% | Hai Chau + Thanh Khe D#‘e’;?g
O . S Driving
0
N6i Thanh Noi Thanh 20.00% | Son Tra + Ngii Hanh Son Test
) 5 diém
Céc khu vyc khac | 15.00% Céc diem Hotspot Hotspot (Do
c0 dinh)
Ngoai . 0 \ XA Driving
Thanh Duong 20.00% Hoa Vang + Cam L¢ Test

3.3.1.2. Lwa chon cac diém néng
Bang 3.4: Cac diém do Hotspot

Piém Pia diém du lich_ Tham Pidm do
HotSpot guan (Khu)
Chua Linh Ung - Ban dio Son |- COng vao - Bal xe
1 T biém Khu vuc Trung tam

Piém Khu Cong InterContinental
2 Asian Park - Helio Piém Khu Cong vio - Bii d6 xe
Diém Cau Rong

Khu Cau Rong - Cau Séng | Piém Cau Tinh yéu

Han Piém Cho Han
Diém Nha thd Con ga
Di(f:m Bii tim Pham Vin Pong
, | CécBai Bién - Non Nue,Ngi o1 ~ngVien Bien Dong
Hanh Son D%c-::m Ba¥ tam My Khé
biém Bai tam T20
Piém Non Nudc - Ngii Hanh Son
5 Khu cac truong dai hoc (Tap | Pai hoc Bach Khoa - Cao Déng kinh té ké

trung dong sinh vién) hoach
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Pi¢m Pia diém du lich_ Tham Pidm do
HotSpot guan (Khu) )
DPai hoc Su Pham ba Nang
3.3.1.3. Bai do
TT A A b ae v en
Noi dung Thuwe hién bai do Chi tiéu do

Do chit lugng cudc goi

MS goi MS, duration 70s, nghi

CSSR, CDR, CST,

1 | (do CSFB) ché d6 mang | 10s, Time out 15s. MOS chon giai MOS
2G/3G/AG thuat POLQA
Duy¢t 10 TPP Web 'E(;ll Viét Nam Ti 16 duyét Web
theo thong ké Alexa.. . X X
) (‘Youtube.com; Laodong.vn; thanh cong, Toc
Web browsing - Duyét . e 71 @0 DL 800kB dau
Tuoitre.vn; Shopee.vn; | .- o
2 | trang web (LTE _ _ ' | tién, thoi gian
24h.com.vn; Vtv.vn; Kenhl4.vn; N
preferred) . _ ! | phan gian tén mién
Zingnews.vn; Google.com; e
.., | DNS va thoi gian
Facebook.com). Thuc hién Ian IP Service Access
luot céc trang Web. Nghi 10s.
Do HTTP Download
trong 10s Download goi tin (1GB) trong thoi | ., ;. \
Po HTTP Upload trong | gian 10s, nghi 5s; tiép tuc Upload T} le D} /U{Jthanh
3 L. A cong, toc do
10s goi tin (1GB) trong thoi gian 10s, DL/UL trund binh
Ché d6 DualMode nghi 5s. g
3G/4AG
DPo HTTP Download Tile DL/U Lthanh
file 5SMB Download goi tin (5MB), nghi 5s; | cong, toc do
4 | Do HTTP Upload file tiep tuc Upload goi tin (3MB), | DL/UL trung binh;
3MB nghi 5s. thoi gian DL/UL
(LTE preferred) trung binh
Chon Video TOP trending | VSSSR, d6 phan
: Youtube Thang 02-2021, d6 phan | giai trung binh; ti
5 Rc}\éo‘iteﬂgfn‘:’é;eam'”g gidgi Full HD 1080p, automatic | I3 khung hinh giat,
P Resolution. Thoi gian xem Video | Video Access
60s; Nghi 10s. Time.
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3.3.1.4. Y&u cau vé mau do

3.3.1.5. So dd b tri thiét bi do

3.3.2. Két qud do kiém dinh
Theo két qua do kiém danh gia ETSI 103 559 tai toan tinh Da Ning, MobiFone xép
tai vi tri thir hai voi 89.14/100 diém so véi Viettel dting thir nhét (92.12/100) (xem trong

hinh 3.17).

= Dich vu thoai: Viettel cho trai nghi€ém ngudi dung tdt hon vuot trdi & ca ndi

thanh va ngoai thanh (chét lwong cudc goi tot, thoi gian thiét lap cude goi

nhanh,...)

» Dich vu dir liéu: tbc d6 dit liu cua Viettel cho nguoi dung cao hon so voi

MobiFone (duyét web nhanh hon, téc 46 download/upload tét hon). Két qua nay

cho thdy, mic du sb luong tram ctia MobiFone tai Pa Néang nhiéu hon, nhung

MobiFone lai thiéu thiét bj phan cimg, truyén din (MIMO 4x4, CA 2100, bing

thong truyén dan,...).

100.00
80.00
60.00
40.00
20.00

0.00

Pi¢m s6 Benchmarking MobiFone -
Vinaphone - Viettel tai Pa Nang

100.00
80.00
. . 60.00
40.00
36.20 37.90 34.09 20.00
0.00
MobiFone Viettel Vinaphone
Voice = Data Tong

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

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

Bang 3.7: Két qua xép hang 3 nha mang

THANG PIEM 100 PANH GIA THEO TIEU CHUAN ETSI 103.559

Khu vue

Trongsé [EUGLBLIOM Diém VNP

Noi thanh

65% 88.07 81.16 91.52




Ngoai thanh

20%

20

90.57

86.18

93.62

Hotspot

15%

91.78

90.38

92.78

DA NANG

89.13

XEP HANG

2

83.54

92.13

1

Chi tiét bang tinh diém tung dich vu cia mdi nha mang duoc ghi chi tiét trong bang 3.8.

Bang 3.8: Tinh diém tirng dich vu cia méi nha mang

Dich vu

Thoai CSFB - MOS

N¢i thanh

36.03

Diém
VNP

33.61

DPiém
VTE
38.61

Ngoai thanh

35.98

DPiém
VNP

33.51

Diém
VTE
36.34

37.21

Hotspot

Piém [t
VNP BVAi=

36.42 | 36.92

Youtube Streaming

12.92

12.81

12.91

12.94

12.94

12.94

12.91

12.87 | 12.91

Pages

Browsing - Dynamic Web

11.49

11.68

11.40

12.04

12.05

12.10

12.00

12.25| 11.98

10s

HTTP/HTTPs Download

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

SMB

HTTP/HTTPs Download

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

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

Viettel

Trong sé chung Do thén:\irr(l?ti)ty/Town Road N&i Thanh Road N&i Thanh Road N&i Thanh
. | Trong sé Piém Diém Diém
K1 Metric | F Trongsb | Trong s | Exponent |\ oo | wouang KPI | he_ROUT | Biém s6 KPL | he_ROUT | Diém s6 KPI | he_ROUT | Diém s6
Voice/Dat '°a'v°i'°h KZ:C';"V"Ug (é ;";ear;) xbu nhét | t8t nhét ':;tl;frCE E_NOI |ROUTE (%) ':;'JfrcE E_NOI |ROUTE (%) ':S'JITCE E_NOI |ROUTE (%)
a ; fehvy | 9-2¢ea THANH THANH THANH
Didm Piém Piém
MIN(MAX thd_ROUT MIN{MAX thé_ROUT MIN[MAX thé_ROUT
A B c D E F G ((G-E)/(F- E_NOI G ((G-E)/(F- E_NOI G HG-E)/(F- E_NOI
E))*100;0)|_ = E))*100;0) |_ = E))*100;0) |_
1100)ap | THANH*A® 1100)ap | THANH*A® 1100)ap | 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% 93.73 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 43 4.00 93.25 1.63 4.26 99.13 1.74 3.92 91.37 1.60
%MOS <1.6 40% 100.00% 5.62% 1 10% 0% 0.00 100.00 2.25 0.00 100.00 2.25 0.00 100.00 2.25
90% MOS 40% 100.00% 2.50% 0.5 4 4.75 4.06 29.19 0.29 4.31 64.31 0.64 3.97 0.00 0.00
CST[s] 40% 100.00% 6.25% 1 12 45 6.59 72.07 1.80 4.76 96.50 241 6.54 72.86 1.82
%CST > 155 40% 100.00% 8.75% 1 3% 0% 0.50% 83.33 2.92 0.14% 95.33 334 0.34% 88.67 3.10
90% CST 40% 100.00% 3.75% 1 8 4 6.33 41.83 0.63 4.42 89.62 1.34 6.15 46.31 0.69
[ wobifone Viettel [ Vinaphone ]
Ngoai thanh n . L n " o n - A
Trong sé chung ) L Ngoai thanh (City/Town Limit) Ngoai thanh (City/Town Limit) Ngoai thanh (City/Town Limit)
(City/Town Limit)
KPI Metric | Trong s Trong s& | Trong s& | Exponent KPI biém KPI Diém KPI Diém
cla Joai dich | KPI trong |(1: linear, Ngudng | Ngudng Metric thé_ROUT | Diém s& Metric thé_ROUT | Diém sé Metric thd_ROUT | Diém sé
Voice/Dat . ‘m‘ dichvu | 0.5: sgrt) x8u nhit | t8t nhit ROUTE E_NGOAI [ROUTE (%) ROUTE E_NGOAI (ROUTE (%) ROUTE E_NGOAI (ROUTE (%)
a j - i THANH THANH THANH
Diém Diém Diém
MIN(MAX MIN({MAX MIN({MAX
((K-1)/()- |the_RrouT ({K-1)/()- |tho_RouT {K-)/(- |tho_RouT
A B c D E F X 11)*100;0); | E-NGOA! K 11)*100;0); | E-NGOA! K 11)*100;0); | E-NGOA!
100)AD THANH*A* 100)AD THANH*A* 100)4D 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% 90.29 11.29 99.74% 98.27 12.28 97.58% 83.90 10.49
CDR 40% 100.00% 37.50% 1 10% 0% 0.00% 100.00 15.00 0.26% 97.40 1461 0.99% 90.10 13.52
MOS 40% 100.00% 4.38% 05 2 43 401 93.48 1.64 4.27 99.35 174 3.79 88.22 155
%MOS <1.6 40% 100.00% 5.62% 1 10% 0% 0.00 100.00 2.25 0.24 0.00 0.00 0.00 100.00 2.25
90% MOS 40% 100.00% 2.50% 05 4 4.75 4.08 3173 032 4.32 65.82 0.66 3.85 0.00 0.00
CST [s] 40% 100.00% 6.25% 1 12 45 6.68 70.97 1.77 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 3.13 0.29% 90.33 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 1.41 6.07 48.16 0.72
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3.4. Nhan xét vé két qua thu dwoc tir thuc nghiém, cac khuyén nghi tir két
qua do
Bang 3.10: So sanh két qua trwéc va sau khi &p dung tiéu chuan ETSI TR 103 559
Mo ta ddi twong trude khi ap Y . .
Tendotdo | dung tiéu chuan ETSITR | MO @ doituong sau khi dp dung tiéu
chuan ETSI TR 103 559
103 559
-Chua danh gid duoc chat |- Panh gia dugc rd rang chat luong
luong dichvungg:(‘)ri dung tai [nguoi dung tai cac khu vuc (ndi do,
2 cac vi tri trong diém. ngoai thanh, cac khu vuc hotspot)
Do kiém
danh gia | -Chua danh gia dugc cam | -Danh gia dugc trai nghiém khach hang
chat lugng nhén cua khach hang qua cac | thong qua cac bai do hudng dén cam
dich vu theo | bai do chat lugng thoai, dir | nhén nguoi dung (duyét web, xem
phuong phép | liéu youtube,...)
moi gl.fa trén | _Chua c6 phan biét duge xép | -Phan  biét xép hang 10 ~ rang
chuan ETSI | hang 1, 2, '3 khi cac nha | benchmarking thong qua thang diém (c6
TS 103559 mang c6 két qua do kiém | str dung trong s6 dé phan bi¢t tung loai
gan nhau (toc do 45Mbps va | hinh dich vy, tung khu vuc dia ly). St
45.01Mbps) dung bai do linh hoat.
3.5. Kétluan chwong 3

Chuong 3 da trinh bay kich ban trién khai thuc nghiém tiéu chuan ETSI TR 103
559 tai thanh phd Pa Néng. Trong d6 viéc trién khai danh gia trai nghiém khach hang
bang giai phap Nemo CEM di c6 nhimng két qua cu thé va gop phan dong goép vao viée
nang cao hiéu qua nha mang chinh 1a Mobifone. Ngoai ra, phan chinh cta chuong 3 noi
vé qua trinh thyc nghiém do kiém, tinh toan, danh gia xép hang 3 nha mang theo tiéu
chuén ETSI TR 103 559.
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KET LUAN VA KIEN NGHI

Luan van tap trung vao viéc tim hiéu céc tiéu chuan so sanh, danh gia chat luong
mang di dong trén thé giodi ciing nhu & Viét Nam. Cung vai d6 1a nghién ciru ki tiéu chuan
ETSI TR 103 559 nhim hiéu r5 dugc phuong phap luan cua tiéu chuan nay. Dua trén
nhitng Kkién thtrc nay, néu ra dwuoc kich ban thyc nghiém theo tiéu chuan ETSI TR 103
559. Tur d6 thuc nghiém viéc do kiém so sanh chat lwong mang cia 3 nha mang
Mobifone, Vinaphone, Viettel theo tiéu chuan ETSI TR 103 559 tai thanh phd Ba Nang.
Thach Thirc:

Vén dé cong nhan tir chinh pha : viéc trién khai danh gia chat luong mang di dong
theo tiéu chuan méi ETSI TR 103 559 can ¢6 cac quy chuin ban hanh huéng dan cua Bo
Théng tin truyén thong. Mac di dua trén tai liéu ban hanh cua ETSI nhung tinh chinh
théng va hop quy cua tiéu chuan ETSI TR 103 559 tai van can chd B TTTT ban hanh dé
cac nha mang, cac td chtrc 4p dung va duoc cdng nhan két qua.

Vén dé vé trién khai: viéc trién khai danh gia chat luong mang trén toan qudc can
cac nguon luc va sy dau tu 16n, dong thoi khéi luong dir lidu ciing rat 1on can cé chién
lugc va su dau tu cua cac nha mang trong viéc hoach dinh va trién khai.

Van dé vé cong nghé: khi Viét Nam tién hanh trién khai thwong mai héa 5G trén
toan quédc thi s& xuét hién cac dich vu méi can nghién ciru co sé danh gia thém, ngoai ra
thiét bi do kiém 5G hién nay ciing méi va s luong hd tro it nén dé danh gia nhiéu bai do

Véi s6 luong thiét bi hd trg 5G ciing 1a mot thach thirc véi nha mang.

Hwéng nghién ciru tiép theo:

Nghién ctu viéc 4p dung giai phdp Nemo CEM dé danh gia cho ca 3 mang.
Nghién ctru thém viéc danh gia cac ing dung OTT (Whatsapp, Viber, Zalo..), va cac dich
vu mang x& hoi (Social Network Service) nhu Facebook, Instagram, Twister.. nham
huéng dén danh gia hiéu ning ngudi dung hon nita. Két hop cing cac bai do Bench
Marking theo tiéu chuan ETSI TR 103 559 cho c4c nha mang s& cung cap danh gia so

sanh tong thé hiéu nang cho ca 3 nha mang.
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Cé4c dé xuat cho B§ Thong Tin va Truyén Thong:

V6i sy phat trién khong ngimg ciia nganh cong nghiép dién thoai théng minh
(smartphone), luu lugng truy cap str dung dir li¢u hién nay da tdng vot so vai trude day,
dong thoi cac dich vy truyén théng nhu SMS, MMS ciing dan trd nén kém quan trong va
giam ty 1& sir dung. Céc tiéu chuan dang ap 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 véi cac bd tham sé QoS cil. Tuy nhién phuong phap nay khong phi hop cho viée
danh gi4 trai nghiém khach hang. Do d6, can phai c6 mot giai phap méi cho phép nha
cung cdp dich vy danh gia duogc trai nghiém khach hang. Tiéu chuan ETSI TR 103 559
da va dang duoc cac nude trén thé gisi ap dung va di cho nhitng két qua danh gia rat toan
dién.

Trén co s& nghién ctu va thyc nghiém tiéu chuan ETSI TR 103 559 & Viét Nam,
hoc vién xin dugc dua ra cac dé xuat cho B6 TT&TT nhu sau:

e BO TT&TT sém cdng b dinh huéng nghién cau, ap dung tiéu chuan danh gia chat
luong mang di dong mai ¢ Viét Nam

e Bo TT&TT t6 chtc hoi thao vé giai phap danh gia chat lwong mang di dong mai,
bao gom dai dién cac nha mang, cac t chuc, doanh nghiép chuyén cung cép dich
vu do kiém danh gia chat lugng mang

e Tur cac nén tang trén, Bo TT&TT sém giao trach nhiém nghién cau cho mot don vi
chuyén trach (Cuc Vién Thong), tir d6 c¢6 nhiing béo céo, trinh Ién B tai liéu cho
quy chuan moi

e BO TT&TT s& phé duyét tai liéu tiéu chuan mai va lam cac thu tuc ban hanh trén

toan quéc dé hudng din cac nha mang, cac t6 chuc tuan thu theo.



