CONG CU MO PHONG VA PO KIEM PANH GIA
CUOC DATA TREN MANG 4G
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Tom tit: Pé dam bdo mang lai chdt liong dich vu tét nhat cho khach hang, cac
nha mang ngoai viée thuong xuyén cdng bé chdr lirong mang theo yéu cau cia nha
nwoéc [1] con tw do kiém, danh gid chat lwong mang nham cha déng phét hién cac
nguy co, Mg réng Mang ciing nhw #ng pho véi cac tinh huéng co thé gay hai cho
mgng. Tuy nhién, cac cdng cu, bai do dwoc nha nuwoc ban hanh mdi chi tgp trung vao
b&o hiéu, toc d¢ download, upload cho cac mang 3G tré vé trude, chia ¢é cho mang
4G, dac biét van dé vé do chinh xdac ghi cuoc cua dir ligu. Do do, voi vai tro la don vi
di dau trong viéc nghién citu, dao tqo va phat trién thuc thé mgng 4G tai Viét Nam,
CDIT di xdy dung phuwong phdp do, bé ¢dng cu do dé danh gid mang 4G dam bdo
chdt lrong khi cung cdp dich vu cho khach hang. Bai b4o nay nham gidi thiéu bg cong
cu do doi sodt cuoc data (PS) 4G bao gom céng cu md phong dau cusi, phan mém
trich xudt cuéc va phan mém déi sodt cuée.

Tir khéa: do kiém cudc, data, 4G, trich xudt cudce, doi sodt cudc, mod phong dau
Cuoi.

1.  GIOI THIEU VE PO KIEM CUOC VA VAN BE HIEN NAY

Thoi gian wvira qua, voi viéc bung nd cua mang 4G, noi ma céu tric mang hoan
toan thay ddi so voi cac thé hé trude. khong con tdn tai thoai ma chi con dit liéu, moi
hoat dong, ung dung déu trén nén tang dir li¢u; nén viéc do kiém cling da tap trung chu
yéu vao dir lidu.

Po cudc mang Vién thong duge Bo Thong tin va Truyén kiém tra va cong bd
thuong xuyén (ICT new, 09/2017). Theo khao sat trong thang 06/2017 [2], Viettel la
nhd mang c6 chat luong phu song 4G tiéu biéu, dwa trén cac tiéu chi la: cudong do tin
hi€u song, su duy tri lién tuc ctia séng 4G, d phu song.

Cac nha mang chi dong do va tu cong bd két qua. Theo béo céo, [3] mang
Mobifone déu vuot so v6i quy chuin ctia Bo Thong tin va Truyén théng. Dbi véi
mang VinaPhone dat 99.93% theo quy chudn (QCVN 81:2014/BTTTT) 1a > 90%.

Han ché hién nay la chua c¢6 cong bo vé do d6 chinh xac ghi cudc.
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2.  GIAI PHAP PO KIEM CUA CDIT
2.1. M6 hinh hé théng

Viéc do cudc data 4G dugc thyc hién trudc khi hoa mang, nhim dam bao hé
théng van hanh tét trude khi di vao hoat dong.
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Hinh 1: Hé thong do kiém cude data 4G

Hé théng do kiém cudc data 4G dugc miéu ta cu thé nhu trén hinh 1, gém cod
thiét bi dau cudi TE, tram gdc vd tuyén eNodeB, data, cong phuc vu SGW, cong dir
liéu gbi PGW déu duoc két ndi Internet.

2.2. Baido

Khéi tao 10.000 cudc goi, st dung data 4G co san. Trong thuc té, do cude
thuong thyc hién trude khi hoa mang, khong c6 luu lugng nén viéc nay khong kha thi
khi can sé lwong 16n. Do viy, can c6 cong cu mod phong dau cudi. Céc file cude cod
dinh dang khac nhau, can c6 cong cu trich xudt cudc va phan mém ddi soat cude dé xir
ly.

3. KET QUA THU NGHIEM VA TRIEN KHAI THUC TE
3.1. Cac kich ban do kiém cwéc
a) Kich ban 1: Do cuwéc SGW

Po cudc SGW nhim kiém tra danh gid do chinh xac ghi cudc ciia SGW. Vai
diéu kién: Hé théng hoat dong binh thuong, co6 luu luong thuc. H¢ théng duge clu
hinh dé sinh ra ban ghi cudc (CDR) dong thoi tir SGW va tir PGW.
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Hinh 2: Cdu hinh mdy do cuéc SGW
Tién hanh do cudc SGW, chung ta thyc hién:

- Khoi tao 11.000 phién stir dung luu lugng (Pinh tuyén luu luong thyc hoac st
dung bd cong cu md phong dau cudi mang 4G voi 11.000 chu trinh: ding nhap,
download mot file nhd, két thuc.

- Ldy CDR do SGW sinh ra va do PGW sinh ra trong cting khoang thoi gian lay
mau i so sanh theo thoi gian va dung luong sir dung.

Két qua mong mudn 1a 6 chénh léch téi da vé thoi gian va dung lugng sir dung
14 0.1%. (Dya trén tiéu chuan nganh QCVN 36:2015/BTTTT).
b)  Kich bdan 2: Do cwéc PGW

Po cuéc PGW nham kiém tra danh gid d6 chinh x4c ghi cudc cia PGW. Voi
diéu kién: Hé théng hoat dong binh thuong, ¢ luu luong thyc. Hé thong dugc céu
hinh dé sinh ra ban ghi cudc (CDR) dong thoi tir PGW va tir hé thdng tinh cude online
OCS (IN).

PGW ocCs
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Két Qua

Hinh 3: Cdu hinh mdy do cuéc PGW
Tién hanh do cudc PGW, ching ta thuc hién:

- Khoi tao 11.000 phién str dung luu luong (Pinh tuyén luu luong thuc hoac st
dung bd cong cu md phong dau cudi mang 4G voi 11.000 chu trinh: ding nhap,
download mét file nho, két thac).
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- Ly CDR do PGW sinh ra va do IN sinh ra trong cing khoang thoi gian ldy
mAu roi so sanh theo thoi gian va dung luong sir dung.

Két qua mong mudn 1a do chénh léch t6i da vé& thoi gian va dung lugng st dung
14 0.1%. (Dya trén tiéu chudn nganh QCVN 36:2015/BTTTT).
C) Kich bdn 3: Do cuwéc MSC

Po cudéc MSC nham danh gia do chinh xac ghi cudc cua MSC. Véi diéu kién:
MSS dang hoat dong, Hé thong hoat dong binh thuong, Cau hinh lam tron khi nghi
cudc nhu sau: DUR cua cudc goi tinh tir ban tin ANM dén ban tin REL, cac cudc goi1
c6 DUR 1a s6 1¢ thi 1am tron dén don vi gidy, theo quy luat 1am tron xudng.

Mobile Partner
Softswitch

!

| So sanh ( Theo QCVN 36:2015/BTTTT)

Két Qua

Hinh 4: Cdu hinh may do cwée MSC
Tién hanh do cudc MSC, ching ta thyc hién:

- St dung may do bét cAc ban tin bao hiéu va tao ra CDR; Thuc hién transit
cudc goi dén cac sé cham soc khach hang (vi du: 18001091) tir MSC/MSS khac
qua MSS can do kiém. Pam bao sao may do bit dugc > 10.000 cudc goi thanh
cong.

- Lay CDR do MSS ghi trong thdi gian cing véi thoi gian may do bat bao hiéu
rdi so sanh theo tiéu chuan nghanh QCVN 36:2015/BTTTT.

Két qua mong mudn 12 ty 1& cudc goi bi ghi cude sai < 0.1%: Ti 18 cudc goi bi
ghi cudc sai 1a ti s6 gitta s6 cudc goi ghi cude sai trén tong s6 cude goi; Ti 1é thoi gian
dam thoai bi ghi cudc sai < 0.1%.

3.2. Cong cu do cwéc 4G data

Trong hé théng do cudc data 4G do CDIT sang ché gdm c6 3 phan chinh 1a: cong
cu md phong dau cubi, phan mém trich xuét cudc, phan mém ddi soat cudce. Chi tiét s&
duoc trinh bay dudi day.

a) Céng cu mé phong dau cudi

La cong cu tao ra luu lugng, bang cach st dung cac USB 3G/4G lay dir liéu dé
do dac cudc tir may do cude CDIT.

193



MAY MO PHONG CUOC GOL 4G

Thing fin v Truyen thing - COIT

Hinh 5: May mo phong cuoc goi 4G
b)  Phan mém trich xudt cwéc
La phan mém trich xuat dir liéu CDR tir may do khi da bat ban tin. UE dugc hd
trg LTE va khai bdo trong mang. Sau d6, UE cép nhat vao mang va su dung dich wvu
data. Ngat két ndi bang cach tit ngudn hoic bat ché d6 may bay trén UE. Thao tac lap
di 13p nhiéu lan cho dén khi xut hién du dit liéu cudc sinh ra tir may do.

% EPG_S5FR_GBT01E_20171013163901_3071.c... 13/710/2017 2:39 54 WinFAR ZIP archive 160 KB
@ EPG_S55R_GBTO1E_20171013163911_3072.c... 13/10,/2017 9:39 54 WinRAR ZIP archive 138 KB
% EPG_S5R_GBTO1E_20171013164401_3083.c... 13/10/2017 S:44 54 WinFAR ZIP archive 137 KB
@ EPG_S5R_GBETO1E_20171013164401_3084.c... 13/10/2017 S:44 54 WinRAR ZIP archive 142 KB
% EPG_S55R_GBTO1E_20171013164401_3085.c... 13/10,/2017 S:44 54 WinRAR ZIP archive 139 KB
% EPG_S5R_GETO1E_20171013164401_3086.c... 13/10/2017 S:44 54 WinRAR ZIP archive 162 KB
% EPG_S55R_GBTO1E_20171013164401_3087.c... 13/10/2017 S:44 54 WinRAR ZIP archive 141 KB
% EPG_S5R_GETO1E_20171013164401_3088.c... 13/10/2017 S:44 54 WinRAR ZIP archive 163 KB
E EPG_S55R_GBTO1E_20171013164411_3089.c... 13/10,/2017 S:44 54 WinRAR ZIP archive 160 KB
% EPG_S55R_GBTO1E_20171013164411_3090.c... 13/10/2017 S:44 54 WinRAR ZIP archive 160 KB
E EPG_S55R_GBTO1E_20171013164411 3091.c... 13/10,/2017 S:44 54 WinRAR ZIP archive 160 KB
% EPG_S5R_GBTO1E_20171013164421_3092.c... 13/10/2017 S:44 54 WinRAR ZIP archive 139 KB
E EPG_S55R_GBTO1E_20171013164951_3103.c... 13/10,/2017 9:49 54 WinRAR ZIP archive 154 KB
% EPG_S55R_GBTO1lE_20171013164951_3104.c... 13/10/2017 S:49 54 WinRAR ZIP archive 138 KB
E EPG_S55R_GBTO1E_20171013165001_3105.c... 13,/10,/2017 9:50 54 WinRAR ZIP archive 138 KB

Hinh 6: D liéu cudc thu dwoc tur téng Dai

(Trich nguén: EPG_SSR_GBTO1E_20171013.rar, Phase 2, 13/10/2017)
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Mj Cuocl310GET.1507588313.txt - Notepad
File Edit Format WView Help

2306926833,452015100107972,1507888294,28,414,59.153.236.98,Fri Oct 13 16:51:34 2017
2317036789,452019104640691,1507888044,279,9560,59.1532.236.98,Fri Oct 13 16:47:24 2017
2293082283,452019131869191,1507888250,73,604,59.153.236.98,Fri Oct 13 16:50:50 2017
2311855971,452019130696127,1507887848,475,10279,59.153.236.98,Fri Oct 13 16:44:08 2017
2311891827,452010101532830,1507888271,52,3760,59.153.236.98,Fri Oct 13 16:51:11 2017
2317030693,452019900707899,1507887961,362,1771,59.153.236.98,Fr Oct 13 16:46:01 2017
2319627050,452019141933785,1507888322,2,176,59.153.236.98,Fn Oct 13 16:52:02 2017
2305088285,452010600652696,1507888275,49,633,59.153.236.958,Fn Oct 13 16:51:15 2017
2317046501,452010609998689,1507888161,163,633,59.153.236.98,Fri Oct 13 16:49:21 2017
2304874782,452019104640737,1507888021,303,66560,59.153.230.98,Fr Oct 13 16:47:01 2017
2311867491,452010101117424,1507887990,335,3931,59.153.236.98,Fri Oct 13 16:46:30 2017
2308784951,452019131717946,1507888150,175,2065,59.153.236.98,Fri Oct 13 16:49:10 2017
2304900462,452019119829802,1507888323,2,206,59.153.236.98,Fri Oct 13 16:52:03 2017
2313021180,452019167016804,1507888324,1,4068,59.153.236.98,Fri Oct 13 16:52:04 2017
2313016124,452019134872332,1507888262,64,808,59.153.236.958,Fn Oct 13 16:51:02 2017
2306089789,452019000753499,1507888294,32,706,59.153.236.98,Fri Oct 13 16:51:34 2017
2306921121,452019114785336,1507888227,99,3530,59.153.236.98,Fri Oct 13 16:50:27 2017

Hinh 7: Dir liéu cudc thu dwoc tor may do CDIT
(Trich nguén: EPG.GBT Phase 2,13/10/2017)

Sau khi c6 du fie dir liéu day du tir 2 phia nhu hinh 6 va hinh 7, ching t6i tién
hanh d6i soat cudc, cong viéc nay dugc thuc hién theo tun tu theo phén mém chuyén
dung s& duoc trinh bay tiép theo.

C)  Phan mém doi sodt cuéc

Cong viéc dbi soat cude duoc tién hanh sau khi ¢6 CDR sinh ra tir may do va
CDR tir tong dai hé théng do kiém. Sau khi tip hop du file dir liéu, ching t6i sé& tién
hanh st dung phin mém chuyén dung dé dbi soat cude gdm cac trudng nhu: Charging
ID (S6 liéu cudc CID), IMSI (S6 nhan dang thué bao di dong quic té),
Opentime CDIT (Thoi gian miy do CDIT bit dau bit ban tin),
Opentime SGSN/SGW/PGW (Thoi gian tong dai SGSN/SGW/PGW bit dau bat ban
tin), Duration_CDIT, Duration_SGSN/SGW/PGW, Volume_CDIT,
Volume_SGSN/SGW/PGW, Léch Duration, Léch Volume.

Bdng 1: Két qua Poi sodt cuée EPG Phase 2 GBT
(Trich nguon:KQ doi sodt cwéec EPG Pha2.GBT.XIsx, 13/10/2017)

A B C D E F G H I ]
1 |CHARGING_ID IMSI OPENTIME_CDIT OPENTIME SGN DURATION_CDIT DURATION_SGN VOLUME CDIT VOLUME SGN LECH DURATION LECH VOLUME
2| 2436628163 4,5202E+14 13/10/20179:41 13/10/2017 16:41 26 25 2087 3367 1 1280
3| 2429792577 4,52019E+14 13/10/20179:40 13/10/2017 16:40 ] 9 410 1690 1 1280
4 | 2440756208 4,52019E+14 13/10/20179:40 13/10/2017 16:40 71 72 2305 3585 1 1280
5 | 2429794641 4,52019E+14 13/10/20179:40 13/10/2017 16:40 ] 8 410 1690 0 1280
6 | 2418758972 4,52019E+14 13/10/20179:39 13/10/2017 16:39 136 136 3914 5194 0 1280
7| 2443231901 4,52019E+14 13/10/20179:40 13/10/2017 16:40 2 1 508 1532 1 1024
| 2435531115 4,52019E+14 13/10/20179:40 13/10/2017 16:40 2 3 2299 3323 1 1024
9 | 2455675842 4,52019E+14 13/10/20179:40 13/10/2017 16:40 24 25 12751 13775 1 1024
10 2415155334 4,52011E+14 13/10/20179:41 13/10/2017 16:41 6 5 1470 2494 1 1024
11 2429790129 4,52019E+14 13/10/20179:39 13/10/2017 16:39 10 9 1273 2297 1 1024
12| 2439569304 4,52019E+14 13/10/20179:41 13/10/2017 16:41 10 10 7247 8271 0 1024
13| 2436620099 4,52019E+14 13/10/20179:39 13/10/2017 16:39 122 122 3991 5015 0 1024
14| 2425393689 4,52019E+14 13/10/20179:39 13/10/2017 16:39 9 9 1249 2273 0 1024
15| 2418767132 4,52019E+14 13/10/20179:41 13/10/2017 16:41 4 5 1359 2127 1 768
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3.3. Két qua thir nghiém

Voi cong cu do cude data 4G do Vién CDIT thiét ké, ndm 2017 va 2018 chung
t6i tién hanh do kiém céc tong dai SGSN, SPW, PGW, MSC thu duoc két qua chinh
xac dén 99,9%, do chénh léch tdi da vé mit thoi gian va dung luong sir dung 1a 0.1%.
Theo bang 1, ta thiy két qua chénh léch duration giita may do va tong dai 1a rat thap
dao dong trong khoang tir 0 dén 1; do chénh léch volume gitta may do va tong dai
giam dan tir 1280 dén 0. Thoi gian chénh l¢ch cudc goi gitta mdy do nhan dugc va
tong dai nhan dugc tir 0s dén 1s dam bao cho hé thdng mang ra van hanh dat du tiéu
chuan tir phia nha mang.

Bdng 2. Bdo cdo két qua déi sodt ghi cuéc EPG SSR_GBTOI1E
Tong s6 miu (phién data): 34.761 phién

Ty 1é sé phién data bj ghi cuéc sai:

Tiéu chi Giatri
Tong s phién data bi ghi cudc sai 15
Tong sé phién data 34.761
Ty 18 sé phién Data bj ghi cwéc sai (%) 0.043%

Ty l¢é thoi gian bi ghi cuoc sai:

Tiéu chi Giatri
Tong thoi gian sai léch cua cac phién data bi ghi 867
cudc sai (S)
Tong thoi gian cua cac phién data (s) 1.713.872
Ty l¢ thoi gian bi ghi cwoc sai (%) 0.0506%

Ty lé dung luong bi ghi cuoc sai:

Tiéu chi Giatri
Tong dung luong sai léch cua cac phién data bi ghi 6.711
cudc sai (byte)
Tong dung luong cua cac phién data (byte) 18.047.810
Ty 1¢ dung luwong bi ghi cwoc sai (%) 0.037%
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4. POI TUQNG UNG DUNG

Doanh nghiép bét ké doanh nghiép ndo mudn do kiém d6 chinh xac ghi cudc 4G
data nhdm nang cao chét lugng va uy tin cua doanh nghiép minh dén khéch hang. Viéc
st dung may do mo phong cudc goi 4G do vién CDIT sang ché dam bao chat luong
cudc goi, ghi cude tir phia nha mang dén nguoi ding cudi va ngugc lai. Hién nay, san
phém nay cua Viégn CDIT da dugc st dung chuyén cho viéc do kiém cudc cua nha
mang Mobifone.

5. KET LUAN

Bai bao di trinh bay vé tong quan vé hoat dong, cong cu do kiém cudc 4G data
phuc vu cho cac nha mang hién c6. Bo cong cu ndy da gop phan thiuc day va nang cao
chét luong cung cap dich vu di dong 4G cua cac nha mang vién thong.
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1)  Théng ké ciia Cuc vién théng, Bo thong tin va truyén théng, thang 5 nam 2018,
http://vnta.gov.vn/thongke/Trang/dulieuthongke.aspx#

2) https://ictnews.vn/vien-thong/bo-tt-tt-cong-bo-ket-qua-do-kiem-chat-luong-4g-
cua-viettel-tai-ha-noi-159091.ict

3) http://cafef.vn/chat-luong-mang-cua-mobifone-vuot-chuan-quy-dinh-cua-bo-tttt-
20181128132838081.chn

4)  https://vietteltelecom.vn/4gviettel voi-gan-36000-tram-phat-song-viettel-cam-ket-
toc-do-4g-se-thuc-su-la-4g-QXJ0aWNs158e346c83768f

5) http://www.mobifone.vn/wps/portal/public/gioi-thieu/tin-tuc-chi-tiet/ket-qua-
sxkd-6-thang-dau-nam-cua-mobifone-tang-truong-an-
tuong/!ut/p/a0/04_Sj9CPykssyOXPLMnMzOvMAfGjzOJ9AnyMDN1NjLzdg8wND
Rwdvb29jSzNjQwsTPWDyzL1C71dFQEQYbaf/

6) https://vnexpress.net/so-hoa/chat-luong-mang-mobifone-vuot-chuan-quy-dinh-
cua-bo-tt-amp-tt-3846046.html
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