BQ CONG CU TRiCH XUAT CDR VA PHAN TiCH CAC THAM SO QoS DU'A TREN
PHAN TiCH BAO HIEU SIP, BICC, ISUP PHUC VU PO KIEM DICH VU THOAI
TREN IMS VA DI PONG

ThS. P6 Manh Hing
Phong NCPT Mang va Hé thong

Tém tit: Nham xdy dung mot bo cong cu théng nhat dé hé tro cdc hoat dong do kiém dich
vu thoai trén ca IMS va mang di dong, CDIT da xay dung bo phdn mém trich xudat CDR va tinh
toan cdc tham sé QoS dua trén phan tich bao hiéu SIP, BICC va ISUP. Bai viét sau sé gioi thiéu
téng quan vé bo cong cu trich xudt CDR va cdc kinh nghiém trong viéc do kiém dira trén phdn

tich cac giao thuc lién quan.

1. GIOI THIEU CHUNG

Dich vu thoai 1a dich vu co ban nhét trén
mang vién thong. Viéc do kiém chit lugng
dich vu dd dwgc BO Thong tin va Truyén
thong quy dinh bat budc d6i voi cac nha
cung cap dich vu théng qua cac tiéu chuan
nganh lién quan. Ngoai ra, hoat dong do
kiém nghiém thu, do hoa mang cac h¢ théng
cung cép dich vu nhu MSC, IMS nham dam
bao chat lugng cac hé thong trong qué trinh
dau tu, cling nhu trong qua trinh st dung van
hanh hé théng thuong xuyén duge cic nha
cung cap dich vu thuc hién.

Céc noi dung do kiém chinh thuong bao
gém: Po chat luong dich vu; Po kiém bao
hiéu diéu khién; Do kiém ghi cude. Cac hoat
dong do kiém nay thuong duoc thuc hién
dua trén cdc may do phan tich giao thuc
chuyén dung nhu dong Alcatel A863x. Tuy
nhién viéc st dung may do chuyén dung
cling ¢6 nhirng han ché nhu: khong tinh toan
dugc cac tham sé6 QoS mong mudn (Vi du
nhu: ti 18 thiét 14p cudc goi thanh cong).

Trong thuc té cic mang di dong va IMS
hién nay dd chuyén sang sir dung ha tang IP
thay cho hé théng TDM trudc day. Vi vay,
viéc phat trién may do bang phin mém trd
nén thuan tién hon. Thuc té tham gia cac
hoat dong do kiém cta CDIT cho thiy c6 thé
ty phat trién bd cong cu phan mém két hop
v6i phan mém Wireshark 13 ¢ thé thyc hién
cac hoat dong do kiém néu trén ma khong
can st dung cac may do bao hiéu chuyén
dung. Xuit phat tir myc dich d6, CDIT da
thiét ké va phat trién bo cong cu trich xut
CDR va tinh toan cac tham sb QoS dua trén
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phan tich bao hiéu SIP, BICC/ISUP nham
tao ra cong cu hd trg do kiém cho cac hoat
dong do kiém mang 16i CS mang di dong va
mang IMS cta Tap doan VNPT.

2. HOAT PONG CUA CAC GIAO THUC SIP,
BICC/ISUP

2.1 BICCvalISUP

Trong mang di dong, qua trinh diéu
khién cudc goi thoai dugc thyc hién tai cac
MSC. DPbi v6i cac cude goi lién dai va lién
mang dugc diéu khién dua trén cac giao thirc
BICC hodc ISUP trén cac giao dién Nc, giao
dién E va giao dién lién mang(dén mang
PSTN/mang di dong khéac).

Trong thuc té trién khai mang di dong,
cac MSC va G/T-MSC méi thuong duogc
trién khai dudi dang Softswitch, nghia 14 cac
giao dién cua no 1a hoan toan IP va cac giao
dién Nc/E duoc két ndi vat 1y théng qua cac
Media-gateway. Giao thirc BICC duoc két
ndi giita cac MSC thé hé méi. Giao thuc
ISUP chi dugc dugc str dung dé két ndi dén

cac MSC cii chi hd trg TDM.
BICC/ISUP
M3UA MTP MTP3
SCTP 3B
SCTP SSCF-
NNI
1P SSCOP MTP2
VLAN/MAC | MPLS/PPP | AALS

Hinh 1. Chong giao thire tai giao dién E va Ne



Giao dién Nc va giao dién E: 1a giao
dién gitra MSC va G/T-MSC. Giao di¢n nay
thuc hién viéc bdo hidu va diéu khién céc
cude goi co yéu td lien MSC (Bao gdm ca
cac cudc goi MO va MT lién dai va diéu
khién cudc goi Hand-over) va cac cudc goi
lién mang.
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Y
CORE NETWORK CIRCUIT
SWITCHED

Giao thurc dugc stir dung tai hai giao dién
Nc va E 1a cac giao thuc BICC va ISUP.
Chong giao thirc trén giao dién Nc duge thé
hién nhu trong Hinh 1.

RNC

CORE NETWORK
REGISTERS

wPs
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PACKET SWITCHED

Hinh 2. Kién triic mang di dong.

- BICC Call Control: str dung cho viéc diéu
khién cudc goi, bao gdm cac ban tin IAM,
ACM, ANM, REL, RLC va co ché hoat
dong gidng nhu co ché hoat dong cua
ISUP

BICC 1a mot giao thue dugc ITU-T dinh
nghia trong chuan ITU-T Q.1901. N6 la su
mo rong cua ISUP nhim muc dinh chinh 1a
cung cap mot phuwong thirc didu khién cudc
goi trong sudt cho cac cudc goi PSTN va
ISDN théng qua mién mang chuyén mach
g6i. BICC bao gdom 2 thanh phan chinh:

Hinh 3. Flow cu¢dc goi BICC.
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- BICC APM Transport Mechanism: 1a co
ché bo xung dugc dinh nghia trong Q.675.
Chirc ning chinh cia cia APM truyén
giao thirc mo ta phién SDP.

2.2 SIP

SIP dugc IETF chudn hoa va duge 3GPP
va TISPAN st dung lam giao thic diu khién
trong kién trac IMS. SIP dugc st dung trén
cac giao dién (Hinh 4):

- Giao dién Gm: la giao dién gitra P-CSCF
va cac thiét bi dau cuoi thué bao IMS

- Cac giao dien Mw/Mk/Mm: la cac giao
dién gitta cac thyc thé CSCF véi nhau va
véi IBCF.



- Giao dién ISC: 1a giao dién gitra I/S-CSCF
vdi cac AS.

SO ¢ RO

NSNS W

Hinh 4. Kién triic IMS va cdc Interface theo
TISPAN

Nhu vay giao thire SIP 1a giao thirc diéu
khién phién duy nhat duoc st dung trong
IMS. Viéc phan tich giam sat dugc giao thirc
nay c6 thé giup giam sat duoc chat luong
dich vu va mang trén céac giao dién néu trén.

Flow ctia mdt cudc goi duoc diéu khién
boi giao thure SIP dugc mo ta nhu Hinh 5.

Hinh 5. Flow co ban cua cugc goi SIP.

3. BQ CONG CU PHAN MEM TRICH XUAT
CDR VA TINH TOAN CAC THAM SO QOS
DUA TREN PHAN TICH BAO HIEU
BICC/ISUP va SIP

3.1 Cac chire nang ciia bg cong cu

3.2 Cich thire tinh to4n cac tham sb

Chirc ning ciia bo phan mém: Doc cac
file PCAP dugc bat trén cac giao dién can do
kiém va phan tich de:

- Trich xuét ra CDR cudc goi

Tinh toan cac tham sé QoS xuit bao cio
chi tiét bao gom:

o Tilé thiét 1ap cude goi thanh cong
e Tré trung binh sau quay sb
e Til¢ cudc goi thanh cong

e Thoi gian chiém kénh trung binh

A
Bé cang "
File PCAP phan mem

Trich xuat CDR
Puoc bét trén V3 tinh todn Céc
cée giao dién céc tham sé tham
cén do kiém 6

QoS 50

QoS
Hinh 6. Kien tric chirc nang cua bo cong cu.

Phan mém hd trg do kiém cac giao dién:

- HO trg giao dién E/Nc trén mang di dong
v6i chong giao thic dugc ho trg nhu mod
ta trén

BICC | ISUP
M3UA
SCTP
IP

Hinh 7. Chong giao thirc trén giao di¢n E/Nc
ma bg phan mém ho tro.

- Hb tro giao dién E/Nc trén mang di dong

v6i chong giao thirc duge hd trg nhu mo
ta trén

SIP
UDP/TCP
IP

Hinh 8. Chong giao thirc trén giao dién Gm
ma by phan mém ho tro.

Céch thirc xdc dinh cdce ban tin ciia mot cude goi dé trich xudt CDR:




Vi giao thire SIP

Vi giao thitc BICC/ISUP

Phuong phap xac dinh cac ban tin SIP cua
cung mot cudc goi: Mot cudc goi dua trén
béo hiéu BICC duoc xac dinh duy nhit boi
mot b tham sé (Call-ID:, From: va To:).
Thoi gian goi(Call Duration) dugc tinh bang
thoi gian ban tin BYE trur di thoi gian ban tin
2000K.

Phuong phap xac dinh cac ban tin BICC va
ISUP ctia cung mdt cudc goi: Mdt cudc goi
dua trén bao hiéu BICC va ISUP duoc xac
dinh duy nhat boi mét bo tham sé CIC, OPC,
DPC

Thoi gian goi(Call Duration) dugc tinh bang
thoi gian ban tin REL tru di thoi gian ban tin
ANM.

Cdch tinh ti 1é cudc goi thiét lap thanh cong

Vi giao thirc SIP

Vi giao thire BICC/ISUP

Cudc goi thiét 1ap thanh thanh cong
1a cude goi xac dinh dugc trang thai
cua bén bi goi. Céac truong hgp

cong:

Phuong phap xac dinh ti 18 cudc goi thiét lap thanh

- Cudc goi thiét 1ap khong thanh cong 1a cudc goi xéac

duoc goi la thiét 1ap thanh cong: La
khi ¢6 ban tin RTP, khi nhan duoc
ban tin thong bdo trang thai bén bi
goi nhu 480 (khong cé phan hoi, tir
chbi nghe may), ban tin 486 (may
ban)...

Cong thuc tinh : Ty 1& cudc goi thiét

khi flow call khong c6 ban tin ACM ma tra vé REL
ngay va tlly vao gia tri truong Cause indicators dé
xac dinh la thanh cong hay thét bai.

Céc gia tri va y nghia ctia tung gia tri cua truong
Cause Indicators dugc quy dinh trong T-REC-E.422.
Céc gia tri trong ban sau twong tng vdi cac truong
hop thiét 1ap khong thanh cong

lap thanh cong = (s6 cudc goi thanh Gia g;lEZSMg Y nghia
cong/ s6 cude goi dugc thict lap) 27 Destination out of order
x100 31 Normal, unspecified
34 -47 Unsuccessful calls: Resource
unavailable class
50 - 63 Unsuccessful calls: Resource
unavailable class
65-79 Unsuccessful calls: Service or
option not implemented class
87 -95 Unsuccessful calls: Invalid message
class
102 - 111 Unsuccessful calls: Protocol error
class
127 Unsuccessful calls: Interworking
class

CSFR =

- Cong thuc tinh:

Ty 1¢ thiét 1ap khong thanh céng (CSFR):
T Cubc goi thiét lap khong think cong

- —— ¥100
¥ Culic goi drge thigs lap

Ty 18 thiét 1ap thanh cong bang (CSSR):
C55R — 100 — C55R
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Cdch tinh tré trung binh sau quay s6

Vi giao thuc SIP

Vi giao thirc BICC/ISUP

Tinh tré trung binh sau quay s6 bang trung
binh tré cua cic cudc goi (tré sau quay soO
cudc goi la thoi gian tinh tr ban tin INVITE

dén ban tin 180).

Tinh tré trung binh sau quay s0 bang trung binh
tré clia cac cudc goi (tré sau quay so cudc goi
1a thoi gian tinh tir ban tin IAM dén ban tin
ACM).

Cach tinh ti lé cuoc goi thanh cong

Vi giao thirc SIP

Vi giao thitc BICC/ISUP

Cudc goi thanh cong la cudce goi nhan dugc
ban tin 2000K va ban tin RTP Media.

Cong thuc tinh: Ty 1€ cudc goi thanh cong =
(Cudc goi thanh cong / Cudc goi dugce thiét
1ap) x 100

Cudc goi thanh cong 1a cudc goi nhan duogc
ban tin ANM va ban tin RTP Media.

Cong thuc tinh: Ty I¢ cudc goi thanh cong =
(Cudc goi thanh cong / Cudc goi dugc thiét
1ap) x 100

Cdch tinh thoi gian chiém kénh trung binh

Vi giao thirc SIP

Vi giao thirc BICC/ISUP

Thoi gian chiém kénh trung binh dugc tinh
bang trung binh cdng cua thoi gian dam thoai
cua cac cudc goi.

Thoi gian chiém kénh trung binh duoc tinh
bang trung binh cng cua thoi gian dam thoai
cua céc cudc goi.

33 Mt s giao dién cac chirc niing ciia
b6 phan mém
Chikc nang trich xudt CDR:

Két qua hién thi tinh ning nay trén GUI
cua phan mém duogc thé hién nhu sau:

A CDIT Analyze - Ver 1.1
BICC | sPP
Open ; A\BICC_00006_20120524104122-2545fiter pcap
From: 05/24/12 0314122 Toso8f23H12 59838

Filter: Apply Clear

ovc -pec: Y

Tiéu chugn nganh: v

,,,,,,,,,, 0 o THoA

ST Number From Number To start End Duration (s) *
2544 1284342054 0433650072F 05/24/12 10:58:44. 05/24/12 10:58:01 16.206
ot osma1sa1st os/ps/iz ises7  0s/242 10580t =
2546 1215341805 0435542523f 05/24/12 10:57:42 05/24/12 10:59:01 78.870
2547 1215341805 0435542523F 05/24/12 10:57:42 05/24/12 10:58:01 &7
2548 939599729 oasstsenst os/ps/iz e 05/2412 105504 2oz
2549 904132737 0435683535f 05/24/12 10:58:47 05/24/12 10:5%:06 19.205
2550 90421287 04382302767 05/24/12 10:58:53 05/24/12 10:59:08 14.785
2551 936782807 oz os/ps/iz sEse  05/24/12 10:55 o
E = = g

Hinh 9. Két qua trich xudt CDR.

Chirc ndng tinh ti 1¢ cudc goi thiét lp thanh
cong

Cudc goi dugc thiét lap thanh cong: la
cudc goi ma sau khi quay sb, thué bao chu
goi nhan duogc tin hiéu cho biét ding trang
thai cia thué bao bi goi

Két qua hién thi tinh niang nay trén GUI
cua phan mém dugc the hién nhu sau:

A CDIT Analyze - Ver 1.1 | x |
wcc [sp
Open £ \Visual Studo 2010\CalDe iR ecord\CalDe iR cord BICC_00006_20 12052910+122-2545-Wier. pcap
From: 05/24/12 03:41:22 To: 05/24/12 04:48:38
Fiers Aevly Gear
oec -oec:
Tiéu chudin nganh:
~TY LE CUOC GOI THANH CONG- eeenee
ong etiop: 7208
SG m#: ol HﬂB ?‘(Mﬂ 76
TVie et lp cuot 001 thorh cong: 37.271
Ti R SR Bp e op | [ T g b T3 G g This gian gir kirh
3 thanh cBng sau quay 5 nh cng trung binh s

Hinh 10. Két qua tinh toan Ti I¢é cudc thiét
ldp cudc goi thanh cong.
Chirc ndng tinh thoi gian tré trung binh sau
quay so
Két qua hién thi tinh ning nay trén GUI
cua phan mém dugc thé hién nhu sau:

A CDIT Analyze - Ver 1.1
e s
open | _00005_20 = ]
From: 05/24/1203:41:22 To: 05/24/12 04:48:38
Filter: Apply Cle
oec-oRC v
Tiéu chudin nganh: | TCN-68-253 (VoIP) v PASS
----------- THOT GIANTRE TRUNG BINF SAU QUAY 50—
| Thoi gian tre trung binh sau quay so: 4.508 (s)
ST Number From Number To Time Invite Time Ringing Delay Time () ~
1 938860667 0438700700F 05/24/12 10:42:05 05/24f12 10:42:07 1.3%
2 904822569 0437543762F 05/24/12 10:42:48 05/24/12 10:42:49 1.305
3 904498575 0435352643F 05/24/12 10:41:33 05/2412 10:41:34 1.334
4 904148195 043338359 1F 05/24/12 10:42:22 05/2412 10:42:24 1.475
5 1215083206 01922865147F 05/24/12 10:43:07 05/24f12 10:43:08 0.812
6 912768993 043351969 1f 05/24/12 10:42:47 05/24f12 10:42:49 1313
7 913238887 0900411792F 05/24/12 10:43:07 05/24f12 10:43:13 6.81
8 902036540 0437680485F 05/24/12 10:42:36 05/24f12 10:42:37 0.974 v
< 5

Hinh 11. Két qua tinh todn tré trung binh sau
quay so.
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Chirc nang tinh ti lé cudc goi thanh cong

Két qua hién thi tinh ning nay trén GUI
cua phan mém duogc thé hién nhu sau:

A CDIT Analyze - Ver 1.1

BICC |s1p

Open [E:Wisul Studio 2030\CalDetaiRecord|CallDetaiR ecord BICC_D000_20120524104122-2545-Fiker. pcop. |

From: 05/24/12 03:41:22 To: 05/24/1204:48:38

Apply Clear

7Y LE CUOC GOI THANH CONG————
p: 7408

y le thiet lap cuoc goi thanh cong: 37.271

TV e thigt 8p cubc goi
o thinh cn:

Hinh 12. Két qua tinh toan Ti lé cudc goi
thanh cong.
Chirc nang tinh thoi gian chiém kénh trung
binh
Két qua hién thi tinh ning nay trén GUI
cua phan mém dugc thé hién nhu sau:

A CDIT Analyze - Ver 1.1

BICC s

Open [Ee\Wisul Studio 2010 \CalDetaiR ecord |CalDetaiRecord B1CC_00005_20120524104122-2545-fiter pap N

From: 05/24/12 03:41:22 To: 05/24/12 04:48:38

Fiter: [ Appiy Glear

OPC -DPC: ~

Tigu chusn nganh: ~

End Duration (s) ~
052412 10:43:03
05/24/12 10:43:05
05/24/12 10:43:05
052412 10:43:07

938869667
504522563
904498575
904148185
912768993
902035540
904187248
936344036

0438700700F
0437543762F
04363626431
0435383591F
0433519691F
04376804851
0437559030F

05/24/12 10:42:07
05/24/12 10:42:58
05/24/12 10:41:41
05/24{12 10:42:27
05/24/12 10:42:56
05/24/12 10:42:%8
05/24/12 10:43:18
05/24/12 10:42:%6

05/24/12 10:43: 14
05/24/12 10:43:20
05/24/12 10:43:22 3.77
05/24/12 10:43:26

ST BT

o TV & thietlap cudc goi | | Tré rung binh TYIE cube
thanh cong sau quay s5

Hinh 13. Két qua tinh todn thoi gian chiém
kénh trung binh dva trén phan tich bdao hiéu
SIP.

4. KET LUAN

Trong mang NGN, viéc trién khai céc
cong cu do kiém bang phan mém 1a hét sirc
thuan thién vi st dung céc giao dién IP chu
khong str dung céc giao dién TDM. CDIT la
don vi c6 nhiéu nim nghién ctru vé mang
NGN nén tich Iy nhiéu kinh nghiém, nim
bt duoc co ché hoat dong ciia mang & mirc
sau. Do 1a nhitng diéu kién thuén loi cho viée
tu thiét ké phat trién cac cong cu do bang
phan mém.
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Dbi v6i bo phan mém nay, CDIT ciing
c6 nhitng hudng phat trién ti€p theo nhu:

- Mo rong ho trg viéc giam sat online

- M6 rong hd tro cac giao dién: vi du nhu
cac giao di¢n IuPS; IuCS ... trong mang
di dongQua trinh thuc hién do kiém hoa
mang va danh gia kha ning phat trién dich
vu moi trén IMS cua VNPT da duoc
CDIT hoan thanh va dua ra cac tu van vé
nang lyc cua hé thong IMS maot cach toan
dién. Cac bao cao giup VNPT thiy rd
nhimg wu diém va nhuoc diém cioa hé
thong IMS di trién khai va dinh hudng
phat trién cac dich vy méi trén nén hé
thong IMS nay
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SIP: Session Initiation

8. Nhiém vu tdp doan: Phat trién h;é théng
giam sat chat lwong mang va chat luong
dich vu dwa trén phan tich bao hiéu C7

9. Nhiém vu tdp doan: Phat trién dau cudi
IMS-Client (cac phién ban PC, Android va
i0S)
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