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MO PAU
1. Pit van dé

Trong vién théng, mot linh vuc can duoc dau tu 16n vao ky thuat va cdng nghé tién
tién thi chat luong ludn ludn 1a yéu té quyét dinh su thanh bai va rd rang khéng duoc xem
nhe chét luong dich vy. Thong thuong chét lwong dich vu trong mang thong tin di dong mat
dat duoc danh gia qua cic bo tham sb nhu ty 18 thiét 1ap thanh cong, ty 1é bi roi, diém chat
lwong thoai, tc do tai dit liéu... Viéc do kiém, quan 1y chit luong dich vu theo huéng nhu
vay la quan ly theo QoS. Vé co ban, khai niém QoS chu yéu tap trung vao mo ta céc tiéu chi
khach quan, mang tinh ki thuat ma ha tang mang hay @ng dung can phai dat dugc dé chat
lwong dich vu duge dam bao. QoS trong mang vién thong duoc dinh nghia cu thé qua cac
tham sb k¥ thuat duoc lugng hoa rd rang. Tuy nhién, hién nay céng nghé mang dang phat
trién rat nhanh, xu huéng hoi tu trén nén mang IP, do vay, QoS khong con la yéu té duy
nhat mang tinh quyét dinh trong cudc canh tranh chiém linh thi trudng gitra cac nha cung
cap dich vu. Theo xu hudng chung, yéu té dan tré nén quan trong hon dé phan biét mic do
va danh gia cac nha cung cap dich vu 1a nhitng géi dich vu duoc thiét lap tét dén mic nao
theo nhu cau c& nhan caa khach hang str dung dich vu. Pay chinh 1 tién dé dan dén khai
niém chat lugng trai nghiém QoE (Quality of Experience).

Do viy, véi muc tiéu nghién ctru, tim hiéu va nim bat nang cao chi s6 vé QoS/QoE
mang di dong, ndi dung luin vin tip trung “Nghién ciu phwong phap t6i wu héa
Q0S/QoE mang di ddng va ing dung trién khai thuc té tai VNPT Hung Yén”

2. Tong quan vé van dé nghién ciru

Viéc do kiém va cong bd chit luong mang hién tai dugc cdc nha mang thuc hién
thudng xuyén. Song song voi d6 1a cong tac tdi wu hdéa mang nhim dam bao cung cip cac
dich vu t6t nhat cho khach hang. Thong thuong tdi wu hoa vé ving phu song, t6i uwu hoa xir
ly chi s6 KPI (Key Performance Indicator) hé thong kém...

QoS dong vai tro 1a thude do chi tiéu chét lugng dich vy, duoc xay dung tir cac KPI
(Key Performance Indicator) hé thong

QoE dong vai tro 1a thudce do trai nghiém dich vu ctiia khach hang

QoS va QoE duoc xay dung tong hop tir cac chi s6 KPI (Key Performance Indicator) hé

théng mang. Do vdy, viéc nghién ctru phuong phap t6i wu hoa QoS,QoE s& cho ching ta xac
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dinh duoc nguyén nhan gdc, tir d6 xay dung cac giai phap k¥ thuat ¢é dam bao ciing nhu

nang cao chit lvong mang ludi va trai nghiém khach hang

3. Muc dich nghién ciru

- Phan tich va chi rd cac nguyén nhan anh huéng dén chét luong mang ludi, tir d6
xay dung cac giai phap k¥ thuat dé xir ly

- Panh gia chit lwong dich vu cung cap cho khach hang.

- T6i uu hoéa mang ludi
4. P6i twong va pham vi nghién ciru

v Chit lvong mang vinaphone tai Hung Yén
v' Nghién ciru phuong phép tdi vu héa QoS,QoE mang di dong

5. Phuwong phap nghién ctru

Str dung phuong phép nghién ctru 1 thuyét : Thu thap tai liéu va téng hop céc kién
thire lién quan tir cc cdng trinh nghién ctru da duoc cong b

Str dung phuong phép thuc tién : Ap dung trién khai thyc té tai VNPT Hung Yén; sir
dung cac phan mém do kiém tems invesgatinon, tems discovery, tems pocket dé thuc hién
do dic va phan tich so lidu; giam sat thong ké KPI tir cac hé thong giam sat thiét bi ciia hing
cung cap...
5. B0 cuc ciia luin vin

Ngoai ph?m mé dau, két luan, phu luc va tai liéu tham khdo, ndi dung cua luén van
gdém 3 chuong :

Chuong 1 : Tong quan vé QoS/QoE mang di dong

Chuong 2 : Nghién ctru phuong phép t6i vu hoa QoS/QoE mang di dong

Chuong 3 : Ung dung trién khai thyc té tai VNPT Hung Yén



CHUONG 1 - TONG QUAN VE QoS/QoE MANG DI DONG

1.1 Chat lwong dich vu QoS

1.1.1 Dinh nghia QoS

Theo khuyén nghi ITU-T E.800 thi QoS 14 tip hop tat ca cac dic tinh vé niang luc
théa man nhu cau can thiét cia mot dich vu cho nguoi st dung da dugc nha mang cong bd
vé dich vu d6.

QoS trong cac mang thong tin di dong mat dat duoc xac dinh nhu la tap cac nang luc
clia mang cung cép dich vu cho khach hang, bao gém: Chat lugng thoai cao, mirc thu tdt,
x4c suat bi khoa thu va ty 1¢ roi cudc goi thép, tbc d6 dir liéu cao cho cac ung dung da
phuong tién va truyén dit liéu.

1.1.2 Céc quan diém vé QoS
Ma tran dinh nghia QoS dua ra 4 géc nhin dé danh gia chéat luong cua chirc nang

thong tin ma bat ky dich vu nao ciing phai cung cip [ITU-T G.1000]. Pugc minh hoa trong
Hinh 1.1
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Hinh 1.1: Bon goc nhin ciia QoS

1.2 Chat lwgng trai nghiém QoE

Tiéu chuan ITU P.10/G100 cung cdp dinh nghia QoE nhu sau : “QoE 1a toan bo tinh
chét chép nhan dugc ciia mot ing dung hodc moét dich vy, khi dugc cam nhan chu quan boi
mot nguoi str dung cudi.” N6 bao gdm toan bd cac tic dong hé thdng dau-cudi (khach hang,

thiét bi dau cudi, mang, co sé ha ting dich vu,...) va c6 thé bi anh huéng bdi ngudi ding
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cubi va ddi véi nhirng ngudi st dung khac nhau thi QoE ciing khac di. Tuy nhién QoE ciing
c6 thé danh gia st dung cac phép do khach quan, gbp phan vao QoE 1a cac phép do hiéu
ning dich vu khach quan nhu 1a mat thong tin va tré. Cac phép do khach quan nay cing véi
cac thanh phan thudc con ngudi nhu cam xdc, thai do, nén tang ngdn ngit, dong co thic

déy... xac dinh mtc do chép nhan téng thé ctia mot dich vu.
1.3 Mbi quan h¢ giira QoS va QoE

QoS 1a mang dén nguoi dung nhitng khai niém k¥ thuat kha don gian vé chat luong
dich vu. QoS chi yéu tap trung vao mo ta cac tiéu chi khach quan, mang tinh k¥ thuat ma ha
tﬁng mang hay tng dung can phai dat dugc dé chat luong dich vu dugc dam bdo. N6i mot
cach khac QoS c6 thé coi 1a ngdn ngir ki thuat chung cta chit lugng ma cac tng dung va ha
tang mang st dung.

Thuc té 6 doi hoi phai thiét 1ap mot cach dién ta chung, d& hiéu cho ngudi dung dau
cubi vé chat luong dich vu. D6 chinh 1a 1y do dua ra khai niém QoE. QoE 1a ngdn ngit
chung dé cac ung dung va ngudi st dung dau cudi str dung khi tiép can van dé chat luong
cua dich vu. Néi cach khéc, QoE la thudce do su hai long cua nguoi st dung vai dich vu ho
dang dung, dua trén nhimg danh gia cha quan. Nhu vdy, ciing c6 thé nhin nhan QoE dugc
téng hop tir cac tham sb thuan tiy mang tinh k¥ thuat QoS va cac yéu td khic khong mang
tinh k¥ thuat nhu cac dic tinh ctia hé thong thi gidc va thinh gidc con nguoi, sy don gian khi
dang ky st dung dich vy, gia ca dich vy, nd1 dung dich vy, tinh san sang hd tro tir nha cung

cip. QoE thudong duoc biéu hién bang nhitng danh gia mang tinh cdm nhan c4 nhan nhu

99 Gl A

“xudt sic”, “tot”, “trung binh”, “tam chép nhan”, “kém”
1.4 Két luan chwong 1:

Chuong 1 di trinh bay vé khai niém co ban chi s6 chat luong QoS va chi sd trai

nghiém QoE, cic quan diém vé QoS va moi quan hé gitra 2 chi so nay.



CHUONG 2 - NGHIEN CUU PHUONG PHAP TOI UU HOA
QoS/QoE DI PONG

2.1 Phuwong phap tinh toan chi s6 QoS/QoE mang di dong

2.1.1 Phwong phap luin xy dung chi s6 QoS/QoE

GIAI DOAN GIAI DOAN GIAI DOAN
MUA HANG sU DUNG CHIA SE

Hinh 2.1 : Hanh trinh trai nghiém cia khach hang

Hinh 2.1 mé ta cho ta mét hanh trinh ma khach hang dwoc trai nghiém. QoS déng vai

tro 1a thude do chi sd chat luong dich vu SQI (Service Quality Index) phan anh danh gia

chat lugng mang & muc POI/site/cell level. QoE dong vai tro 13 thude do trai nghiém sir

dung mang cta khach hang hodc chi sd trai nghiém ngudi dung UXI (User Experience

Index) & mirc POI/Tinh. Str dung 2 phép do luong nay s& cho phép phan tich & hon vé cac

nguyén nhan gdc cua chit lvgng mang ludi va trai nghiém khach hang

KPI duoc phén loai thinh QoS va QoE dé tinh toan cac chi sb lién quan dé cung cp

cai nhin chi tiét hon vé mang luéi va trai nghiém khach hang. Céac 16p dam bao chat luong

mang ludi dugce chia [am 3 muc: khach hang, dich vy, mang ludi

Céc KPI da dugc chon va anh xa tdi KQIs hodc trai nghiém khach hang s€ dugc ap

dung cac thuat toan dé tinh toan cac chi sb nhu Hinh 2.2



Quality of Service (Qu's) to calculate SQI

©  Chusn héa
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|- SR ol o ikl i
T e e 0 = e POI/Cluster/Quén, huyén/Tinh,
Thanh phé)

Hinh 2.2 : Cac ky thuit sir dung tinh toan SQI & UXI
Ki thuét tinh toan chuan hoéa : cac KPI khac nhau véi cac don vi thir nguyén khac
nhau can dua vé cung 1 thang do duy nhét dé so sanh, danh gi4 gi tri twong quan nhu Hinh

2.7

Chuan hoéa
- KPIs - Thang do _______ Thang do S
thudng . chuan hoa
KPI 1 aBm
-100 o +100 O +30 +60+90
~ =\
%o
KPI 2 " . y . ‘
o 50 100 O +30 +60 +90
7 A
kbps
KPI 3 v : .
o 128 256 O +30 +60+90

Hinh 2.3 : Ky thuit tinh toan — chuin héa
Thuét toan trong sb : trong sb duoc 4p dung cho cac KQIs va trai nghiém khach hang
no sé thay doi theo cong nghé cuia hé thdng di dong. Ap dung 2 loai trong sb 13 trong s luu

luong va trong sd ¢b dinh nhu Hinh 2.4



Trong s& luu lucong

Trong s& cd dinh

Hinh 2.4 : Trong s6 c6 dinh — trong s6 hru lwong

Téng hop : tong hop dit liéu theo thoi gian, cong nghé, ving dia 1y-POI/Cluter/Quan,
huyén/tinh/thanh phé déu c6 cac murc tong hop riéng nhu Hinh 2.5

Loai tomag hop nMoixc T Smag hop
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Hinh 2.5 : K§ thuét tong hop va tinh toan

2.1.2 Phwong phap tinh toan QoS/QoE mang di dong
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[ Déuvao | Tinhtoan || Kétqua

Bwoc 1 Buéc 2
KPI dau vao KPl daura Buéc 3 )
Buoc 4 DiteS
L GIK] KPI3
: ; L Ap dung
i Tong op KPI2 g Ham chuan hoa ! ~ "®"
KPI1 KPI1 $
|
|
Chisb
chuén héa
da duoc
Trong s Iuu luong dinh nghla Trong s6 cb dinh Trong s6 theo luu
dugc &p dung khi (Trong s6 SQI/UXI) Iwong, khi tdng hop
tdng hop theo dia ly cac cong nghé 2G,
va theo thoi gian 3G, 4G
Diém
QoS/QoE <93% 93%<=x<95% 95H<=x<I7% X>=98%

Hinh 2.6 : Céc buérc tinh todn chi s6 QoS/QoE

KPI dau vao sau khi duogc téng hop tinh toan ta dugc KPI dau ra, sau d6 duoc ap
dung cac ham chuén hoa va céac chi sb chuén hoa tinh toan duge cac chi s6 SQI/UXI, tir do
ta két qua 1a cac chi s6 QoS,QoE nhu Hinh 2.6
* Cdc bwde tinh todn chi sé QoS mang di dong

QoS dugc tong hop tir 5 chi sé thanh phan (SQI): Chat lugng ving phu séng
(Quality of Coverage), d6 san sang tai nguyén mang (Resource Availability), kha niang truy
cap (Accessibility), kha nang duy tri (Retainability), tinh toan ven dich vu (Service

Integrity).
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Bang 2. 1: KPI thanh phén, nguéng va trong so ciia QoS

Troagsé
L Beei Bisg fifm Troeg =6 (T TF) | (Quenbures. | Nepin
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33 - Pumrer Usizaton (17 18 agidn stg i)
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4 - Sarvize D ratn (17 18 oot it mang 43 40 B-UTRAN Ratsinsiiny = 1- 4G Sarvioe Dirog Rt % | o |ses(sss| e | on |oms|ons e (eer | 100 0 15 s
3G - OOl Distribotion 3= 13 (2hd o8 b troyrbe mang 3G) (36 OQU = Smemof (L. 19 30)  Sm of (L 01030) % |0 |0 [safon|o0|se|sm|es|es|i0 W jaf3
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ST X Quality of Coverags (Chit heng vang phs st o Chid
g
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Tu KPI dau vao duoc léy tir hé théng PMS, Mentor, MMS tinh toan theo cong thirc
trong Bang 2.1 duoc KPI dau ra (Xi)

* Cdc budc tinh todn chi sé QoE mang di djng

QoE duoc téng hop tir 4 chi s6 thanh phan (UXI): Téc do download (download
speed), Tré (Latency), Rung pha (Jitter), Ty Ié mat g6i tin (Packet Loss)

Bang 2. 2: KPI thanh phan, nguéng va trong so ciia QoE

B Bing diem i
UXI KPI diu vio KPI diura i | Tronz | Nevan
tinh 1 2 3 i 5 0 | solien
MEB QuE W | e | <3| 03 | <DF | 08| <07 | 07 | <08 | 08= | <100
. re .| Download Speed = 4G
UXT1— Eﬂ;‘?m‘“ User Download vps | 0 |10 |10 |20 [ 20| 28] 38|36 | 36| 50 | 60% |mns
Network ) Throughput
Speed Delsy (eodeB - | Latency =Delay o | a . )
Core ERC) (eiodeB - Core EPC) ms | 100 [ 40 | 40 [ 30 |30 [ 20 |20 (10 )10 O | 20% |nMs
Titter (elodaB - Jitter = Jifter (elodeB - = - | s - o .
vxi2- | comERQ) Coe E00) ms |15 |10[10) 5|53 [3[2]|2|0|10% |
FETW_@ Packst Loss Packet Loss = Packet
Beliability | (eNodeB - Care Loss (eNodeB - Care o | W[ 33| L[| 0505|0503 0 | 10% |MMs
EBCY ERCY

2.2

Vi¢c té1 uu nang cao chat lugng mang duogc thuc hi¢n lién tuc, & mic Quan/huyén,

Tinh/Tp hoac POI/Cluster dinh ky hang quy;

Lua chon Tinh/Tp thuc hién téi vu dinh ky hang quy/hang nim theo nguyén tic uu

tién :

Nghién ciru phwong phap t6i wu hoa QoS/QoE mang di dong
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- P quan trong - cap thiét (IU matrix) dua trén vu tién thi trudng tiém ning va danh
gia nang lyc hién tai cia mang Vinaphone tai thi truong do
- Chi s6 QoS: Thuoc do chét lugng mang — dich vu
- Chi s6 QoE: Thuéc do chit luong trai nghiém cua khach hang
- Ty 1¢ giita s6 phan anh khach hang vé chat lugng mang vo tuyén, trén téng s thué
bao theo ting khu vuc Tinh/TP, POI/Cluster (tinh ty 1€ 1000 thué bao)
Nguyén tic xép hang wu tién theo t/tp, POI/Cluster:

Bang 2.3 : Nguyén tic xép hang wu tién

B Ezg'ilff‘;“g Chi s6 QoS Chi s6 QoE T§ 16 PAKI
(TU matrix) (X) (Y) (Z)
, Trong s&(b) 40% 20% 20% 20%
Diém chi tiéu (a)
5 Capdo 1  [0%<X<93% | 0%<Y<93% 7> 6%
4 Capdo2 | 93%<X<95% | 93%<Y<95% | 4.5%<7<6%
3 Capdo3 | 95%<X<97% | 95% <Y<97% | 3% <7< 4.5%
2 Capdod | om0 ox< o896 | 979% <Y< 98% | 1.5%<Z< 3%
1 X > 98% Y > 98% 0% < 7< 1.5%

Cong thtte tinh diém xép hang ctia Tinh/Tp, POI/Cluster = 3%, a * b,

Phan loai mtrc wu tién theo diém xép hang ctia Tinh/Tp, POI/Cluster tir cao xudng thp.

Dbi voi cac Tinh/Tp c6 nhidu hon 80% s quan/huyén khong dam bao céac chi tiéu
QoS, QoE, ti I¢ PAKH, s€ thuc hi¢n tdi uu téng thé toan tinh, nguoc lai thyc hién tdi uu
theo mirc Quan/huyén;

Dbdi véi céc Tinh/tp, quan huyén, POI/Cluster da dam bao cac chi tiéu QoS, QoE va ti
16 PAKH lién tiép trong 03 thang, s& duoc dua vao danh sach theo ddi, duy tri ddm bao chat
luong mang dich vu.

2.3 Két luan chwong 2: w
Chuong 2 da trinh bay phuong phap ludn xay dung phuong phép thu thap, tong hop

s6 lidu dé tinh toan chi tiéu QoS/QoE giam sat chat lvong mang . Pdng thoi dwa ra phuong
phap t6i uu hoa QoS/QoE dua trén cac chi s6 QoS/QoE, ty 1& phan anh khach hang. Noi
dung chuong ciing da trinh bay chi tiét nguyén nhan va cic phuong phép xir 1y cac KPI

kém.
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CHUONG 3 - UNG DUNG TRIEN KHAI THUC TE TAI VNPT
HUNG YEN

3.1 Hién trang mang di dong tai VNPT Hung Yén

Hung Yén 1a mot tinh ndm & trung tdm dong bang séng Hoéng Viét Nam. Trung tim
hanh chinh cua tinh 13 thanh phé Hung Yén nidm cach thu do6 Ha No6i 54 km vé phia Tay
Bic. Vi dién tich 926 km2, dan s6 1.480.000 nguoi, mat do dan s6 1.600 nguoi/l km2.
Tinh Hung Yén dugc phan chia thanh 10 don vi hanh chinh, bao gdm 1 thanh phd, 9 huyén,
v6i 161 don vi hanh chinh cap xa: 145 x4, 7 phudng va 9 thi tran.

Tinh dén thang 10/2021. VNPT Hung Yén dang c6 tong 280 tram di dong, phan bd
trén 10 dia ban Thanh phd, huyén thi. Hung Yén c6 dia ban chil yéu bao la déng bang va co
tong dién tich 930.22 km vudng; do vay sb luong tram phan bo van con thua va chua dap
ung dugc nhu cau sir dung mot cach t6t nhat. Khu vuc tap trung phuc vu tai Cac trung tam
Thanh phd, Huyén, Thi x va cac khu cong nghiép. Cac khu vuc khac sé luong tram trung
binh mdt tram trén don vi mét xa do vady nhung khu vuc dong dan cu chét lugng chua thuc

su tot, bao phu chua dugc toan bo dia ban

Phéan bé sb lugng tram theo don vi hanh chinh huyén/ thi xa/ thanh phé theo Bang 3.1

dudi day.
Biang 3. 1: Phan b6 s6 lwong tram di dong trén dia ban tinh Hung Yén
Pon vi hanh chinh S6 tram 2G S6 tram 3G S6 tram 4G
TP.Hung Yén 38 45 45
25
Kim Dong 21 25
35
Khoai Chau 30 35
28
Van Giang 15 28
27
Van Lam 22 27
Yén My 20 27 27
M§ Hao 18 30 30
An Thi 25 21 27
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Pha CU 20 20 20
Tién Lit 14 16 16
Téng 223 280 280

(Nguon : 86 liéu tir VNPT Hung Yén - thangl0 nam 2021)
Béang 3.2: Ban kinh phuc vu wéc tinh ly thuyeét

Huyén Dién tich (km2) (820/3/46)CSHT (Brﬁ;] Kinh - phyc vy

Thanh Phé 73.86 45 853.46
An Thi 129.98 25 1466.36
Tién Lix 78.59 35 1587.11
Phu Cur 94.64 28 1485.28
Kim Dong 103.32 27 1375.61
Khoai Chau 130.98 27 1279.95
Van Giang 71.84 30 971.93
Vin Lam 75.24 27 1021.19
My Hao 79.36 20 1034.88
Yén My 92.41 16 1180.60
Hung Yén 930.22 280 1188.00

(Nguon :

Sé liéu thong ké vé Dan sé va Lao déng - thang 6 ndam 2020)

* Panh gia : SO lwong tram hién c6 chua dam bao duoc ving phu séng toan tinh -> Can phai

ap dung phuong phép t6i vu héa QoS/QoE dbi véi timg cluster, timg POI cu thé.

3.2

3.21

Ddnh gid chit lwong trdi nghigm QoE

Panh gia chat lwong mang di dong Vinaphone Hung Yén

QoE UXI chuan héa Piém UXI
uxl 2 -
Téng UXI 1 — Network Speed UXI 2 — Network Reliability UXI 1 — Network Network
Speed L
Reliability
Don vi
Pa
. ck
Download Latency Jitter Packet Loss Download | Laten Jitte et
Speed Speed cy r Lo
ss
% diém | % % % % 1-5 1-5 1-5 é_
2 3 4 5 6 7 8 9 10 11 12
Tong 97875 | 45 | 96.612435 | 99.562084 | 99.964406 | 99.988295 | 3.5 5 5 5
An Thi 98.38 5 97.45724 99.52447 99.9751 99.99825 4 5 5 5
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Hung Yén 98.38 5 97.44393 99.57785 99.96012 99.99921 4 5 5 5
Khodi Chéu 98.32 5 97.35944 99.5721 99.94237 99.92566 4 5 5 5
Kim Dong 98.26 5 97.24829 99.57921 99.96694 99.99779 4 5 5 5
My Hao 97.17 3 95.43543 99.56818 99.96238 99.99579 3 5 5 5
Phu Cur 98.32 5 97.3594 99.54731 99.9743 99.99805 4 5 5 5
Tién Lt 97.86 4 96.58599 99.56815 99.96597 99.99929 4 5 5 5
Vin Giang 97.17 3 95.43763 99.55469 99.9624 99.98217 3 5 5 5
Van Lam 97.49 3 95.97774 99.54263 99.96922 99.99479 3 5 5 5
Yén My 97.4 3 95.81926 99.58625 99.96526 99.99195 3 5 5 5

Bang 3.3 : S6 liéu thuc té"QoE mirc huyén
(Nguon : www.cts.vnpt.vn - thdangl0 nam 2021)

4

Bang 3.4 : Thong ké s6 tram va diém ciia cic tham s6 anh huwéng QoE

Piém | Toc d6 downloand | Tré Dung pha Mat goi
1 3 tram

2 10 tram

3 83 tram

4 129 tram

5 55 tram 280 tram 280 tram 280 tram

3.2.2 Pdnh gid chit lwong dich vu QoS

Bang 3.5 : S6 liéu thue té QoS mirc huyén

QoS Diém SQI
Tix:mg SQI 1 Resource 3012 Accessibility 301 3 Retamability SQI 4 Service | SQI S Quality of
. . - 4G E- 3G- | 4G-
Don v 2G Cell [ 3G Cell | 4G RB |2G Call HJS(I:J' s | ERAB E(;::al]i E(;Ef“i UTRA Quality | Quality
Availzhi| Occupa |Utilizati| Setup - = P N |36cQi|4ccQr| of of
: Accessi | 55 Rate | tion tien .
lity ncy on 55 Rate L Retaina coverag | coverag
- - bility Rate Rate . = =
- bility e e
difm % difm | difm | difm | difm | difm | didm | difm | difm | difm | diém | difm | difm | diém
2 3 4 5 <] 7 8 9 10 11 12 13 14 15 16 17
Tong
TrmgBinh | 4 9737 45 5 5 47 16 | as 36 | 48 5 5 2.8
Hung Yén 4 97.84 -
= ] 5 ] 5 ] 5 4 5 ] 5 3
Khodi Chin 4 97.62 -
] 5 ] 5 ] 5 4 5 ] 5 3
Kim Béng 4 97.72 -
= ] 5 ] 5 ] 5 4 5 ] 5 3
My Hao - il I 5 5 4 2 5 4 4 5 5 2
Pha Cir 4 97.82 o -
] 5 ] 5 ] 4 3 5 ] 5 3
Tién Lir 4 97.42 - o -
3 5 3 5 3 5 3 5 3 5 3
Van Giang - 2648 5 5 5 4 4 5 3 4 5 5 2
= - 26.96 4 5 ] 4 ] 4 4 5 ] 5 3
Yén MF 4 97.08 -
’ ] 5 ] 5 ] 5 4 5 ] 5 3
An Thi 4 97.86 - . .
3 5 3 5 3 5 3 5 3 5 3

(Nguon : WWw.cts.vnpt.vn - thangl0 ndm 2021)



http://www.cts.vnpt.vn/
http://www.cts.vnpt.vn/
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Bang 3.6 : Thong ké s6 Cell va diém ciia cac tham sé anh huwéng QoS

Piém | SQI 1 Resource | SQI 2| SQI 3| sQl 4| SOl 5
Availability Accessibility | Retainability | Service Quality of
Integrity Coverag
1 4 cell 5 cell 1 cell 40 cell 2 cell
2 3 cell 3 cell 5 cell 100 cell 6 cell
3 12 cell 17 cell 8 cell 534 cell 18 cell
4 15 cell 70 cell 2 cell 237 cell 30 cell
5 1023 cell 1006 cell 1078 cell 58 cell 1069 cell
3.2.3 Danh gia ty I¢ phdn danh khdch hang
Bang 3.7 : Ty 1€ phdn anh khach hang theo huyén
STT | Huyén S6 thué bao | S6 phan 4nh khach hang | Ty 18 PAKH
1 TP.Hung Yén 22793 100 0.004
2 Kim Pong 16899 S0 0.003
3 Khodi Chéu 23539 120 0.005
4 Van Giang 36019 230 0.006
5 Van Lam 16732 200 0.012
6 Yén My 25017 190 0.008
7 M§ Hao 20746 140 0.007
8 An Thi 18120 100 0.006
9 Phu Cu 12969 90 0.007
10 | TiénLi 16869 88 0.005

(Nguon : 86 liéu tir TTKD VNPT Hung Yén - thangl0 nam 2021)

3.2.4 Téng hop cdc chi sé chit lwong

Cép d6 cang quan trong, chi tiéu Qos, QoE cang thap, ty 1¢ PAKH cang cao thi tong

diém x&p hang s€ cao, s€ thuc hi¢n wu tiéen TUH

Bing 3.8 : Thong ké cac chi so chit lwgng theo huyén

STT | Huyén QoS QoE Ty 1¢ PAKH | D§ quan trong
1 | TP.Hung Yén 4 4 0.004 2
2 | Kim Dong 4 4 0.003 2
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3 | Khoai Chau 4 4 0.005 2
4 | Van Giang 3 3 0.006 2
5 | Van Lam 3 3 0.012 2
6 | Yén My 3 3 0.008 2
7 | My Hao 3 3 0.007 2
8 |AnThi 4 4 0.006 5
9 | PhuCu 4 4 0.007 2
10 | Tién Lir 4 4 0.005 2

Tir bang thong ké : Ap dung phuong phap t6i wu hoa da nghién ctru -> s& uvu tién thuc

hién t6i wu hoa cac huyén : Van Giang, Van Lam, My Hao, Yén My. Cac huyén nay c6 ty 18
phan anh khach hang cao, chi s6 QoS/QoE kém (Mot s6 khu vuc con bi hé song can bd
sung tram moi...)
3.3 Case xir Iy thuc té nang cao chat lwong tai VNPT Hung Yén
3.3.1 Case xit Iy ning cao chit lwong QoS tram 2G Pho Néi - My Hao

- Hién trang tram 2G Phd Nbi c6 chi sé QoS thip dat 1 diém anh hudng dén QoS cua
huyén MHO.

Bang 3.9 : QoS muic cell tram 2G Phdi Noi

QoS Q Diém $QI Pl KPI diu vio
SQ Q13 SQI1 SQI2 SQI3 ( SQI2 SQ
26 Acce Resource | Accessibilit | Retainabilit Acce ! sci_i;;i:“ Accessibilit | Retait
Availability| vy y 3 i - y 3
Tén Cell CellID G 5
26 Cell 2GCall | 2GCall 7 2 eionf2G-TCH | 2G6- | © S;:u 2 6
o | SetupSS | Completion ¥ - blocking | SDCCH il oy
Availability ; s Suceess | Drop
Rate Rate 2G rate | Block rate
E Rate - C$
diém % o b % didm diém dim % 3 o o ] %
2G_ MHO004M11_HYN 360966 1 91145131 | 95.17356 | 79.14476 | 97.77433 3 1 4 99.04339 | 8339985 | 99.7323 |f 048120 § 0.88081 [ 8339985 | 02
2G_ MHO004M12 HYN 360963 bl 98.505276 | 99.9042 | 98.6362 [ 9650912 b) b) 3 99.99042 | 9945448 | 99.37728 [f 0.00958 0 99.45448 | 062
2G_ MHO004M13_HYN 360964 1 92.692068 | 88.71336 | 93.95344 | 96.73864 1 2 3 93.95985 | 9823836 | 99.43466 || 6.04015 § 1.10708 | 9823836 | 0.6
A AMUNNKN 11 TTVNT 2RINZK 0o 12000 1nn 0705002 N& 1074 2 1nn 0n 14252 00 Nkn n 0n 14252 N

Hi¢n tai, CELL 2G-MHO004M13 HYN bi vi pham chi tiéu KPI TCH blocking
rate 6.04% (chuan <1%) . QoS CELL 1 va 3 cia tram dat 1 diém (mirc c6 chat luong

kém)

e De xir ly 10i trén, can thuc hién cac budc xir ly nhw sau:
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- Budc | : Thuc hién kiém tra thong ké canh bao vé phan cing cta tram trén hé thong.
Nhén thiy tram hoat dong binh thudng khong canh bao (cac card CTU déu B-U binh
thuong)

DEVICE STATUS INFORMATION FOR LOCATION 15:
OPER STATES: D:Disabled E:Enabled B: Busy
ADMIN STATES: L:Locked U:Unlocked E:Equipped S:Shutdown

Related

Last Transition
h Function

State Reason

REASON
REASON
REASON
REASON
REASON
REASON

a1-/01
Ba1-/@1
a1-/01
a1-/01
B1/01
a1-/01

OF STATUS REPORT

Hinh 3.1 : Canh b4o phén cing tram 2G Phé Noi
- Budc 2 : Thong ké lai KPI ctia tram (dic biét quan tdm chi sé6 TCH blocking rate)
Nhan thay gia tri vuot ngudng cho phép qua cao
Bang 3.11 : Théng ké KPI tram Phé Néi
Thin BSC TR CELL MAEVNP _ Loa%iNF IAC ] T2 gia

NRA cung Tas%nh TCH

15.43101'

MOTOROIHUNG YEN BSC_824M_HYN IQG_MHOUU4M13_HYN 2GHYNQDS73 CELL 823 24153 2021-04-12 - 2001-04-21

MOTOROIHUNG YEN BSC_824M_HYN ~ZG_VLMUTSMTT_RYN ™ ZGHYNUTOUT CELL 023 24841 2021-08-12 - JUZT-U8-21 381122
HUAWEI_SHUNG YEN MBSC_1155H_HNI  2G_ATID0SM13_HYN CELL 12315 21263 2021-04-12 - 201-04-27 0.36419
MOTOROIHUNG YEN BSC_824M_HYN ~ 2G_VLMOO4M11_HYN 2GHYNOD961 CELL 823 24401 2021-04-12 - 2001-04-27 0.26088
MOTOROIHUNG YEN BSC_823M_HYN ~ 2G_KCUOD1M13_HYN 2GHYNO0S83 CELL 823 23033 2021-04-12 - 2001-04-27 0.21939
MOTOROIHUNG YEN BSC_824M_HYN  2G_YMYOO3M11_HYN 2GHYNO1561 CELL 623 24351 2021-04-12 - 2021-04-21 0.16705
MOTOROIHUNG YEN BSC_823M_HYN ~ 2G_ATIDZ2M11_HYN ~ 2GHYNO0201 CELL 623 23171 2021-04-12 - 2021-04-21 0.10931
MOTOROIHUNG YEN BSC_823M_HYN ~ 2G_KCUOD4M11_HYN 2GHYNO0471 CELL 823 23181 2021-04-12 - 2021-04-21 0.10461
MOTOROIHUNG YEN BSC_824M_HYN ~ 2G_MHOO004M11_HYN 2GHYNO0371 CELL 823 24151 2021-04-12 - 2021-04-21 0.0m21
MOTOROIHUNG YEN BSC_823M_HYN ~ 2G_KCUOO2M12_HYN 2GHYNO0452 CELL 823 23042 2021-04-12 - 2021-04-21 0.06852
MOTOROIHUNG YEN BSC_824M_HYN ~ 2G_VLMOOSM12_HYN 2GHYNO1542 CELL 623 24012 2021-04-12 - 2021-04-27 0.06526
MOTOROIHUNG YEN BSC_824M_HYN  2G_VGGO03M11_HYN 2GHYNO1401 CELL 623 24111 2021-04-12 - 2021-04-27 0.06363
MOTOROIHUNG YEN BSC_823M_HYN  2G_KCUOD4M12_HYN 2GHYNO0472 CELL 623 23182 2021-04-12 - 2021-04-27 0.06298

Budc 3 : Po kiém hién truong

Time: 14:0(
RxLevFull

Data Performance - RLC Laye
RLC BLER: 0

RxLev Full - .Server: -73.3
RxLev Full - N1
RxLev Full - .
RxLev Sub - .Server: -68
S/N1 Signal Ratio: 8.2

GSM Received Signal Quality
RxQualFull: 2
RxQualSub: 0

GSM Serving Info
Cell ID: 24152

10N 0ud

0004M11_HYN(My-Hao-MHO_HYN1)

2G-MHO004M11_F¥U(My-Hao-MHO _HYDLI

Hinh 3.4: Phan tich viing phi séng tram 2G Phé Néi
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Qua phan tinh logfile do nhan thdy : CELL2 va CELL3 khong hanover véi nhau duoc.
- Budc 4 : Check lai neighbor hé thdng cua tram, thiy khai bao du cac huéng.
Nhu vy : P loai trir dwoc mot sb truong hop lién quan dén khai bao thiéu Neighbor.
- Budc 5 : Thuc hién onsite tai tram thiy thé card CTU (Nghi ngd card khéng dua
canh bio nhung chét lugng kém, hodc bi treo...). Thyc hién thay thé can chinh card
moi.

- Budc 6 : Theo doi danh gia lai KPI cta tram
Biang 3.12 : Thong ké KPI sau xir Iy tram 2G Pho Noi

Qo5 50 chuugn hé. Bigm 30l KPlgBuvio
| [ [ i I ) = P | [ [ S02 | 5313
it Rzt Azcessibili{Ret: Rezaurce | Aocessibil| Patainabil| Fes: Azcessibili{Ret: SGﬁ\'leeaaiL:lce Beessbii | Retainabil
falabilty| b y i W y
Tén Cell Cell ID o
- 2G04 | 2GCal 7| 250l | Complef | 2G-TCH || 25- Iy
260l . R : Sewp | 2G-Cal
i, | Setup 35 | Completio 2flyp 55 = | blocking | JSOCCH
fuailabilty ohing Success | Drop Pate
Rate | nPate B AR rate | Bockrate
Rate-C5
@#m | % % % %o| dm | @m | dfn | % " Y % " Y ;
2G_MHODD4MIZ_HYN 360365 5| 985764 | 996501 | JBEIES | AWM | 5 5 3| 99.36501 | 3947662 | 594536 | 00433 (| 0 | 99.47E62 | 0563
2G_MHODD4MI3_HYN 360364 599197 | 00 | 93337 | 9raMTE) S g ¢ 00 | 9973268 [ 99.7354k | O 0 9973268 | 0.20157
2G_MHODD4MTLHYN 360366 59325179 | 39835 | 3941833 | |2 | S 5 5 333895 | 9376735 | 39.82271 i (0105 | 39.76735 | 017724
20 MHANNAMTR Hyhl SRINRd g SARRRT L 99937 | QRRA1? | 97 90d7 £ g d 4999971 | 99.d5RAA 1 99774 ™ 100R?3 [ 99d5RAA 1 N7PAR

- Chi s6 KPI CTU blocking rate da cai thi¢n rd rét. QoS cadc CELL cua tram da dat 5
diém (murc c6 chat luong cao nhat)
3.3.2 Case xit Iy ndng cao chit lwong QoS tram 3G Xudn Quan - Vin Giang
Hién trang CELL 3G-VGG005M11_HYN bj badcell nhiéu tuan lién tiép,vi pham
chi tiéu KPI PS_CSSR kém chi dat 86.04% (chuan >95%), anh hudng dén chit lugng dich
vu : Khach hang truy cap mang bi cham, kho thuc hién cac phién data, anh hudng dén QoS

cua tram
e Deé xir ly 10i trén, can thuc hién cac buéc xir ly nhu sau:

- Budc 1 : Thyc hién kiém tra thong ké canh bao vé phan cting ciia tram trén hé thong.

Nhan théy tram hoat dong binh thuong khong canh bao



R platform/frmwork/view/index.html time 715464
Settings

[ nety 127.0.01:824/8T

alel

Configure Emergency OM Channel | Oblan Documentation List FTP Tool | Command Group Settings | Password | About | Lockup | System Logout

| mmL || AlarmvEvent || Batcn || Trace || Monitor || Device Maintenance || Self Test |

nnnnnnnnnnnn

Hinh 3.5 : Kiém tra canh bao ciia tram 3G Xuin Quan

Budc 2 : Théng ké user bat tram theo khoang cach, nhan thdy ving phu ciia tram rong,

nhiéu UE 6 rat xa van an tram.

Bang 3.14 : Thong ké UE sir dung tram 3G Xuin Quan

. [VSTPLE. YS.TPLUE. |VS.TRLE. [VSTP.LUE. | V5.TP.UE. | VS.TP.UE. |VS.TP.UE.1|VS.TP.UE.1 VS.TP.LE. | ¥5.TP.LE. | ¥5.TP.LE.
CellName  |CellID| NodeBName | Integrity 0 VSTPUEL ) 3 | : g 05 5 | BB | 1% | M

3 VBRI AN [ 1480 30 _VRG0TM HiN 0 WMo i ] il ik il i § [ f
35 VEGOMEMIZ AN [ 13482 20 _VRG0IM HN 0 Wy e i 12} L2 ay Kl 18 1 I [ f
35 VBG00EMIE AN | 19483 2o _VRE0IM Hi 0 Wy wm W ME o M it B 1 it bl [/ W
35 VGGOMEMZ N | 19434135 _VRE00M Hi 0% m o oM e il a6 14 T 4 I [ 0
35 VGGOMEZZHYN [ 1948525 _VRG00AM Hi 0% it 1A B0 il M 1 Lok & l I [ 0
3 VEG0MEZT HYN [ 13485 2o _VRG00M HiN 0 14 2 I 1 . 0 4E [ O it ! i

Tién hanh phan tich logfile do

Nghia Trang
& Kim Lan

©2021 Microsaft Corporation, ©2021 NAVTEQ, 82021 Image cougtesy of NASA

Hinh 3.7 : Phéan tich vung phi song tram 3G Xuin Quan
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Qua phan tinh logfile do nhan thdy : CELL1 ctia tram Xuan Quan bi thiéu Neighbor véi

CELL 3G-GLM056M22 HNI ctia Ha Noi dan dén khong hanover voi nhau duoc.
Ving phu séng cua CELL rong, can diéu chinh cup anten lai

- Budc 4 : Check lai neighbor hé théng cua tram, théy khai bao thiéu cap NB trén

3G_GLMO56M22_HNI

Latitude 20.96682
Longitude 105.90627

3G GLMOS6M228 HINIT

78

Hinh 3.8 : Ban do cac tram dang hoat dong

- Budc 5 : Thyce hién onsite tai tram cup anten hudng 1 cua tram tur MT 1 xuéng 3
- Lién hé RNOC khai bao b6 sung cip Neighbor thiéu trén va thuc hién do kiém lai

vung phu

- Budc 6 : Theo doi danh gié lai KPI ctia tram, Sau xtr Iy CELL da hét badcell
3.3.3 Case xit Iy bé sung tram mdi tai cdc khu vwe séng hé

* Panh gia chét lwong tram 4G-VGG041M_HYN (B4 Khé) :



ek i
% (s
L LR H
o,
T

Serving cell RSRP

Thoughtput downlink

Hinh 3.9 : Vung phi séng cua tram 4G Ba Khé
Bang 3.15 : Thong ké KPI hé thong cia tram 4G Ba Khé

E-
UTRAN
Initial
User Context Resource Total call
Nha . " . - Downlink Setup Bloc!( - Data Seuip
cung * Tihd " 4 qencelL 4 M@ 4 M. puopes Dt GELLID: 04 average Success  Untilizing . rthe Success
s RNC VNP NE redgteat 228 Rate ias . Rt
(Kbgs) being Downlink o) (CSSR)
Subject (%) (%)
for s
Fallback
(%)
2022-
hone S 46 01-18 -
HUAWEL o 7 VGBO4IM-  VGGOAIMTI- CELL 233008 11 Jgpp. 2327779052 9991853 1175752 289.12939  99.82377
HYN HYN i
2022-
HUNG 46 e 0118 -
HUAWE! o ® VGGDMIM-  VGGO4IMI2- CELL 233008 12 gz 2240828139 9992678 116587 23397992 99 80609
HYN HYN
01-24
2022-
Hne & e 01-18 -
HUAWE o = VGGD4IM-  VGGO4IMI3- CELL 233008 13 onzp. 3371935257 100 3.04633 5027877  99.84483
HYN HYN

Danh gia Driving test

- Chat lugng muc thu 6n dinh, s6 mau 7do
c6 RSRP >= -110dbm (murc ti€u chuan)
chiém trén 93%, vung phu séng hop 1y,

khong bi chéo cell...

Panh gia KPI hé thong

- Cac chi s6 KPI dam bao trong
ngudng cho phép, ca 3 Cell déu co
luu lugng

- Tbc d6 DL 3 cell dam bao > 20
Mbps

3.3.4 Case xir Iy Swap tram sang thiét bi méi L1800/L2100 (céong nghé mdi)
* Panh gia chét lwong tram 4G-MHO035M_HYN (KCN Dét May)

Trudc swap :
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-97.1 @ POSCH Phy Throughpst (kbps)
984 ud‘id [Min, 2090) (2:48%)
993 [2000, 5200)
-c»nm.z'rwv_-(ﬁm‘?oe Quo’c
. ¢ I7y;
& Mams e -
Jo7 -1043 8162
104, 59 = 99.4 b f
1048 o8 =394 S, 47815 i
-1003 -CQ?’“ .o' il
107 s . ( B
.Sﬁ_s 35m|vW&f.;gs_rs«mv»mo-nc»»z-Mno_nvm) (Kot 0 ’
-105.6 \ -102 o %94q9
1049 S N 1283
994 s s éy f045g
5 4G-MHOQ35M1T1-HYN (KCN-DET-MAY-PHO-NOI-2-MHO_HYNT] 5
mg o [ O ey s 041,
08 -993 g
| 104, o5 a9 U1 DCCH-DET-MAY PHONOLHHO_ )
is 2 o4z 931 ;
89 9.
. Fraas, s, ¥
3 2, < 580911
975 3
63.23.5 M11-HYN (KCN-DET-MAY-PHO-NO2-MHO_HYNT)
927 195s
-101.1 19>
-1028 19%0.3
107 1781
-1056 35816
98 p
Serving cell RSRP Thoughtput downlink
N . N > 4 > A 7.
Hinh 3.16 : Vung phi song cia tram 4G KCN Dét May trwéc swap
z r
> . A A A A - A ’
Bang 3.22 : Thong ké KPI hé¢ thong ciia tram 4G Dét May truée swap
E-
UTRAN
Initial
e o
Hh2 Tén Ma Loai Théi Jowmang succpess Untilizing G succpess
4 Tinh * 4 TéncCELL * - ** ENODEBID* CELLID* R\ Traffi
z;"g ™ RNe =" VNP NE - - T;:;zgi . Rato Rate VO"'IU:E Rate
P (Kb SE P being Downlink (8] (CSSR)
P Subject (%) %)
forCS
Fallback
(%)
2021-
Hone  I© 16 12-18
HUAWEI VEN MHOO035M-  MHOD35M11- CELL 230268 1 2021 18835.39771 99.9112 27.24052 674.70598  99.8159
HYN HYN 1924
2021-
e & e 1218
HUAWEI VEN MHO035M-  MHO035M12- CELL 230268 12 2021 18633.54187 99.96167 23.09396 516.64709 99.7953
HYN HYN 12.24
2021-
v & e 1218
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Hinh 3.17 : Vung phi song cia tram 4G Dét May sau swap
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Bang 3.23 : Théng ké KPI hé thong ciia tram 4G Dét May sau swap

Danh gia Driving test Danh gia KPI hé thong

- Chat luong muc thu cai thién sau - Céc chi s6 KPI 6n dinh sau swap, ca 3
swap, ving phil song sau swap hop 1y, Cell déu ¢6 luu luong

nghi ngd bi chéo cac cell caa cung - Téc dd DL thong ké tir hé thong da
huéng. DPHTT d3 lién hé CTIN dé kiém cai thién rd rét tir trung binh 18Mbps
tra va c6 hudng xu ly 1én gan 30 Mbps

- Téc d6 DL sau swap d cai thién

3.3 Két luan chwong 3:

Chuong 3 da danh gia dugc thuc trang mang di dong tai Hung Yén. Dua vao phuong
phap t6i vu hoa dd nghién ciru ¢ chuong 2, hoc vién di 4p dung trién khai mot sé case xir 1y
thuc té tai khu vuc co chat luong song kém can tdi wu.

Noi dung chuong ciing di trinh bay chi tiét c6 danh gia chat luong trudc va sau khi

trién khai mot s6 giai phap k¥ thuat dé ning cao chét luong mang Vinaphone tai Hung Yén
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KET LUAN
Théng qua Luén van, hoc vién di thyc hién nghién ctu, tong hop dd nghién ctu
duge chi s6 QoS/QoE, cong thirc tinh cling nhu dua ra dugc phuong phéap tdi wu héa
QoS/QoE dua trén cac tham sd thanh phan; Gmg dung ning cao chat luong mang

vinaphone tai VNPT Hung Yén.

Uy diém _dat dwoc
- Phuong phap t6i wu héa QoS/QoE 1a phuong phap t6i wu tong thé va wu viét hon

phuong phap t6i wu héa thong thuong don thuan chi dam bao theo cac chi s6 KPI.

- Cai thién duogc chat luong mang va trai nghi€ém khach hang. Kiém soat duogc chat
luong theo cac muc khac nhau : mtc cell, muc site, mirc POI, mirc quan/huyén,

muc Cluster, muc tinh...

Han ché

- Trong Luan vin nay, viéc nghién ctu chi dung lai & viéc dua ra cac thanh phan
KPI lién quan ma chua phan tich cu thé dugc mirc do anh hudng cia timg KPI dén
chi s6 chung QoS/QoE.

- Ngoai ra, luan van ciing chua phan tich k§ cac giai phap k¥ thuat nham nang cao
chat luong QoS/QoE.

Huwoéng nghién ciru:

- Luan van d6 1a hudng t&i nghién ctru cac chi sb lién quan trai nghiém khach hang
(CE) tir cac UXI dugc xay dung tir nhiéu KPI thanh phan méi : Video Buffering
Rate; Initial Buffering Time, Success Sending Message, Page Loading Time....

- Luéan van ciing hudng téi viéc nghién ciru sdu hon anh hudng cia cac tham sd quan

trong dén chat lugng QoS/QoE : chi s6 CQI 3G, chi s6 CQI 4G...



