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LOT NOI PAU
Internet ndi chung va Voice IP ndi riéng di c6 nhimg budc phét trién nhanh
chong. Véi su phat trién vuot bac cua cong nghé va internet mdi ngdy, viéc lién lac
dién thoai qua nén internet ( Voice IP ) dang dan tr¢ thanh lwa tit yéu. Chinh sy

phét trién d6 1am cho nhu cau dich vu vién thong I rat can thiét trong cudc song.

Pé tai tét nghiép nay em xin gigi thiéu vé Voice IP va ung dung vao hé
thdng tong dai thyc t& nham hé thdng lai toan bo kién thirc da hoc, tiép thu thém dé

nang cao hon cac kién thuc thuc tién qua sy huéng dan cua thay gido.

Do thoi gian ¢ han, em chi nghién ctu bo chuyén doi VolP Grandstream
HT814 va ung dung nang cap cho hé thdng cudc goi 115 Hai Phong gom: Gidi
thiéu vé chung téng quan hé théng, cac cdng nghé trong Voice IP va tng dung md
hinh trién khai, thiét bi thuc té tai don vi.

Do thoi gian 1am dé tai c6 han va c6 nhiéu tai liéu, théng tin c6 thé chua
duoc tiép can day du, do d6 co thé con co sai sot. Em rat mong co dugc su gop Y
danh gia va phé binh cua thay cd va cac ban dé do an nay duoc hoan thién hon. Em
xin chan thanh cam on thay gi4o, thac si Nguyén Vin Dwong di tan tinh hudng
dan va gitp d& em hoan thanh dé tai tot nghiép nay.

Em xin chan thanh cam on!

Hai Phong, ngay ....thang ....nam 2024

Sinh vién thuc hién

Nguyén Tuan Linh
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Chuong I:

TONG QUAN TRONG MANG VoIP

1.1 Gi6i thiéu chung vé VoIP

VoIP (Voice over Internet Protocol) 13 cong nghé cho phép truyén thoai sir
dung giao thirc mang IP, trén co s& ha tang san ¢ ciia mang Internet. VoIP 13 mot
trong nhitng cong nghé vién thong dang duoc quan tim nhat hién nay khong chi
dbi v6i nha khai thac, cac nha san xut ma con ca véi nguoi st dung dich vu.
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Hinh 1.1: M6 hinh truyén thoai qua IP

VoIP dua trén sy két hop ciia mang chuyén mach kénh va chuyén mach goi
la mang IP. Mbi loai mang c6 mot dac diém khac biét nhau. Trong mang chuyén
mach kénh mot kénh truyén dén danh riéng duoc thiét lap giita hai thiét bi dau cubi
thong qua mot hay nhiéu niit chuyén mach trung gian. Dong thong tin truyén trén
kénh nay 14 dong bit truyén lién tuc theo thoi gian. Bing thong cua kénh danh
riéng dugc dam bao va ¢ dinh trong qua trinh lién lac (64Kbps dbi voi mang dién
thoai PSTN), va d tré thong tin 13 rat nho chi c& thong thoi gian truyén thong tin
trén kénh. Khic v6i mang chuyén mach kénh, mang chuyén mach goi (Packet



Switching Network) str dung hé thong luu tri¥ roi truyén trén cac nit mang. Thong
tin duoc chia thanh cac gbi, mdi goi duge thém cac thong tin diéu khién can thiét
cho qua trinh truyén nhu 13 dia chi noi giri, dia chi noi nhan... Cac goi thdng tin
dén cac nut mang dugc Xt 1y va luu trit trong mot thot gian nhét dinh réi méi duoc
truyén dén cac nut tiép theo sao cho viéc st dung kénh cé hiéu qua nhét. Trong
mang chuyén mach goi khong c6 kénh danh riéng nao duoc thiét lap, bang thong
ctia kénh logic gitra hai thiét bj dau cudi thuong khong c6 dinh, va do tré thong tin
thuong 16n hon mang chuyén mach goéi rat nhiéu.

Nguyén tic VoIP gém X viéc sb hoa tin hiéu giong noi, nén tin hiéu da sb
hoa, chia tin hiéu thanh cac goi va truyén nhiing géi s6 liéu nay trén nén IP. Pén
noi nhan, cac goi s6 liéu duoc ghép lai, gidi ma ra tin hi€u analog dé phuc hdi Am
thanh.

VoIP cho phép thuc hién cudc goi dung may tinh qua mang dit li€u nhu
internet. VolIP chuyén ddi tin hiéu thoai tir dién thoai tuong tu analog vao tin hiéu
sO digital trude khi truyén qua internet, sau d6 chuyén d6i nguoc lai & dau nhan.
Khi tao mdt cude goi VolIP dung di¢n thoai vaoi mot bo diéu hop, chung ta s€ nghe
am moi goi, quay sb s& xay ra sau tién trinh ndy. VoIP ciing thé s& cho phép tao
mot cudc goi truc tiép tir may tinh dung loai dién thoai twong tmg hay dung
microphone.

VoIP cho phép tao cudc goi dudng dai qua mang dit liéu IP c¢6 san thay vi
dugc truyén qua mang PSTN (Public Switched Telephone Network). Ngay nay
nhiéu cong ty da thuc hién giai phap VoIP ctia ho dé giam chi phi cho nhiing cudc
goi duong dai giira nhiéu chi nhanh xa nhau.

Ap dung VoIP c6 thé khai thac tinh hiéu qua ciia mang truyén so liéu, khai
thac tinh linh hoat trong phat trién cac tmg dung méi ctia giao thirc IP. Tuy nhién
dé thyc hién va ing dung va bao vé trong VoIP 1a phiic tap.

Dé goi dién qua VoIP, ngudi ding can c6 chuong trinh phan mém dién thoai
SIP hodc mot dién thoai VoIP dang ph?m cung. Co thé goi dién thoai dén bat cur
dau, cho bat ky ai d6i v6i ca sb dién thoai VoIP va nhiing nguoi ding sé dién thoai
binh thuong.
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Hinh 1.2: M6 hinh chung ciia mot ké ndi VoIP
1.2 Cac dic tinh ciia mang VolP
1.2.1. Uu diém

VoIP ra doi nham khai thac tinh hiéu qua cua cac mang truyén s6 lidu, khai
théc tinh linh hoat trong phat trién cac tmg dung méi cta giao thirc IP va né dugc
ap dung trén mot mang toan cau 1a mang Internet. Cac tién bo clia cong nghé da
mang dén cho VoIP nhiing wu diém sau:

e Giam chi phi cudc goi: Uu diém ndi bat cua dién thoai IP so véi dich vu
dién thoai hién tai 12 kha ning cung cip nhitng cudc goi duong dai gia ré véi chat
luong chap nhan duge. Néu dich vu dién thoai IP dugce trién khai thi chi phi cho
mdt cudc goi duong dai sé chi twong duong vé1 chi phi truy nhap Internet. Nguyén
nhan din dén chi phi thdp nhu véy 1a do tin hiéu thoai duoc truyén tai trong mang
IP c¢6 kha ning sir dung kénh hiéu qua cao. Pong thoi, k¥ thut nén thoai tién tién
giam toc do bit tir 64Kbps xudng thap téi 8Kbps két hop véi téc do xir Iy nhanh
clia cac bo vi xir Iy ngay nay cho phép viéc truyén tiéng noi theo thoi gian thuc 1a

c6 thé thyc hién dugc véi luong tai nguyén bang thong thap hon nhiéu so véi k§



thuat cti.

e Kha ndng mé réng: Néu nhu cac hé tong dai thudng 1a nhiig hé thdng
kin, thi rat kho dé thém vao d6 nhitng tinh ning thi cac thiét bi trong mang Internet
thuong c6 kha ning thém vao nhiing tinh ning méi. Chinh tinh mém déo d6 mang
lai cho dich vu dién thoai IP kha ning mé rong dé dang hon so voi dién thoai
truyén thong.

« Khéng cdn théng tin diéu khién dé thiét lgp kénh truyén vat ly: Goi thong
tin trong mang IP truyén dén dich ma khong can mét sy thiét 1ap kénh nao. Goi tin
chi cdn mang dia chi ctia noi nhin cudi cung 13 théng tin d6 c6 thé dén duge dich.
Do vay, viéc diéu khién cudc goi trong mang IP chi can tap trung vao chiic ning
cudc goi ma khong can phai tap trung vao chirc ning thiét lap kénh.

* Quan Iy bang théng: Trong dién thoai chuyén mach kénh, tai nguyén bang
thong cung cép cho mdt cudc thoai 1a ¢b dinh (mot kénh 64Kbps), nhung trong
dién thoai IP viéc phan chia tai nguyén cho cac cudc thoai linh hoat hon nhiéu. Khi
mot cudc lién lac dién ra, néu luu lugng cuia mang thép thi bang thong danh cho
lién lac s& cho chat luong thoai tot nhit c6 thé, nhung khi luu lugng cia mang cao
thi mang s& han ché biang thong ciia timg cudc goi & muc duy tri chat lugng thoai
chap nhin dugc nham phuc vu cung lic duge nhiéu nguodi nhat. Piém nay ciing 1a
mot yéu t6 lam ting hiéu qua str dung cua dién thoai IP.Viéc quan 1y bang thong
mdt cach tiét kiém nhu vy cho phép ngudi ta nghi téi nhimg dich vu cao cap hon
nhu dién thoai hoi nghi, diéu ma véi cong ngh¢ chuyén mach cii thi khéng thuc
hién vi chi phi qua cao.

« Nhiéu tinh néng dich vu: Tinh linh hoat ciia mang IP cho phép tao ra
nhiéu tinh niang méi trong dich vu thoai nhu: Cho biét thong tin vé ngudi goi toi
hay mot thu€ bao dién thoai IP c6 thé c6 nhiéu s lién lac ma chi can mot thiét bi
dau cudi duy nhét.

o Kha nang multimedia: Trong mot cudc goi ngudi st dung co thé vira noi
chuyén vua st dung céac dich vu khac nhu truyén file, chia s¢ dir li¢u, hay xem hinh
anh cua nguoi noi chuyén bén kia.

e Sir dung hiéu qua: Nhu da biét VoIP truyén thoai qua mang Internet va str
dung giao thire IP, ngay nay IP 13 giao thirc mang dugc st dung rong rii nhat va c6



rat nhiéu tmg dung dang duoc khai thic trén co sé cac giao thirc ciia mang IP,
VoIP c6 thé két hop sir dung cac tmg dung nay dé nang cao hiéu qua s dung
mang. K¥ thuat VoIP duoc st dung chu yéu két hop v6i cac mang may tinh do d6
c6 thé tan dung duoc su phét trién cta cong nghé thong tin dé nang cao hiéu qua s
dung, cac phﬁn mém s& hd tro rt nhidu cho viéc khai thac cac dich vu cua mang
VoIP. Cong nghé thong tin cang phat trién thi viéc khai thac cang c6 hiéu qua, sé
xuét hién nhiéu dich vu méi hd tro nguoi st dung trong moi linh vuec.

1.2.2 Nhwge diém

Ky thudt phirc tap: Truyén tin hiéu theo thoi gian thuc trén mang chuyén
mach goi 1a rat kho thuc hién do mat goi trong mang 1a khong thé tranh va do tré
khong ¢d dinh cua cac g61 thong tin khi truyén trén mang. DPé c6 dugc mot dich vu
thoai chép nhéan duoc can phai ¢c6 mot k¥ thuat nén tin hiéu dat dugc nhiing yéu
cau khat khe nhu: Ti s6 nén 16n, c6 kha ning suy doan va tao lai thong tin cta cac
g61 bi that lac...Toc do xur ly cta cac bd Codec phai du nhanh dé khong lam cudc
dam thoai bi gian doan. Pong thoi co s ha tang clia mang ciing can dugc ning cip
1€n cac cong ngh¢ mai dé c6 tdc d6 cao hon va ¢6 co ché thyc hién chirc nang QoS
(Quality of Service).

Vin dé bao mdt: Mang Internet 1a mang c6 tinh rong khap va hdn hop, trong
d6 c6 rat nhiéu loai may tinh khac nhau, cac dich vu khac nhau cung st dung
chung mét co s& ha tang. Do vay khong c6 gi dam béao rang thong tin lién quan dén
c& nhan ciling nhu s lién lac truy nhép st dung dich vu ctia ngudi ding duoc giit bi
mat. Va nguy co nghe 1én cudc goi VoIP kha cao do cac géi dit liéu phai chuyén
tiép qua nhiéu tram trung gian trude khi dén nguoi nghe hodc van dé truy cap trai
phép, hacker c6 thé loi dung céc 16 hong bao mat dé xam nhép vao hé thong mang.

Ngoai ra VoIP ¢6 thé gip nhiing van dé nhu khong thé str dung duoc dich
vu khi ctp dién, khong thé két ndi dén cac dich vy khan nhu: cip citu, bao chay...
1.3 Xu hwéng phat trién cia dich vu dién thoai IP
1.3.1 Nhiing yéu cau khi phat trién VoIP

Chat luong thoai phai on dinh, do tré chap nhan duoc va phai so sanh duoc
véi chat luong thoai cia mang PSTN va cac mang co chét luong phuc vu khac
nhau.



Mang IP co ban phai dép ung dugc nhimng tiéu chi hoat dong khét khe bao
gém giam thiéu viéc tir chdi cudc gol, mat mat gb1 va mat lién lac. Diéu nay doi
héi ngay ca khi mang bi nghén hodc khi nguoi st dung chung tai nguyén cua mang
cung mot luc.

Tin hi¢u bao hiéu phai c6 kha nang tuong tac dugc vo1 bao hiéu cua mang
khac (PSTN) dé khong gay ra sy thay doi khi chuyén giao giita cac mang ciing nhu
khong anh huéng dén hoat dong clia mang.

Quén 1y hé théng an toan, dia chi hoa va thanh toan phai dugc cung cp, tot
nhét 13 duoc hop nhét véi cac hé théng hd tro hoat dong
1.3.2 Nhirng khé khin khi trién khai dich vu

Vén dé tiéu chudn: Do tiéu chuan qudc té cia dién thoai IP con dang khong
ngimg phat trién va hoan thién va dic biét 1a tiéu chuan thong tin gitta cac mién
khéc nhau, gitta cdc mang khac nhau v.v.. .con dang trong thoi gian tranh luan da
anh hudng truc tiép dén su tuong thich gitta cac san pham dién thoai VoIP cua cac
nha cung cap khac nhau. Ngoai ra van dé chuyén mach cua thué bao & cic mién
khéc nhau, van dé 16 trinh va van dé tuong thich dich vu, van dé thanh toan cudc
phi gitra cic nha cung cip dich vu khac nhau con dang cho doi.

Vin dé mang truyén tai: Trong mang Internet 1a khong thé xac dinh trudc
duogc va ludn thay doi, vi vay anh hudng nghiém trong dén chat luong thong thoai.
Can ctr vao tinh hinh k¥ thuat hién nay c6 thé néi Internet ddi voi thong tin dién
thoai thoi gian thyuc yéu cau chat luong cao con ton tai nhiéu khuyét diém.

Vin dé dung hrong thiét bi: Cac nha san xuét thiét bi tiép nhan Internet va
cac nha san xuat thiét bi cong mang déu dang ¢ ging phat trién véi quy mo 16n, tir
vai ctra ra E1 cho dén hon 100 cira ra El. Tuy nhién chét luong cua thiét bi hién
nay con cach xa so véi san pham vién thong.

1.3.3 Xu huéng phat trién
Hién nay manh dét htra hen cho VoIP 1a cac mang doanh nghiép Intranet va

mang Etranet thuong mai. C6 so ha ting duya trén IP cho phép diéu khién quan 1y
viéc sit dung cac dich vu cho phép hay khong cho phép truy cap céac dich vu. Cac

san pham dién thoai trén mang Internet chua thé dap tmg cac yéu cau chat luong



dich vu nhu dién thoai thong thuong. B&i vay, phat trién VoIP trén Intranet,
Etranet 1a huéng phat trién trudc mét.Mot xu thé phat trién khac htra hen 1a xay
dung cac cong ndi gitra mang IP va mang thoai 1a cac VoIP Gateway. Nhiing
Gateway ndy xdy dung tir nén tang PC trd thanh cac hé thong manh c6 kha ning
diéu khién hang trim cudc goi dong thoi. Boi vay cac doanh nghiép s& phat trién
luong 16n cac Gateway trong nd luc giam chi phi lién quan dén luu lugng thoai,

fax va dién thoai.



Chuong II:
CONG NGHE TRONG VoIP

Dé hiéu duoc cac nguyén tic tin cong ciing nhu cac giai phap bao vé mang
khoi bi tAn cong, can hiéu rd kién trac cling nhu hoat dong cua hé thén g VolIP.
Chuong ndy s& tim hiéu rd kién triic qua trinh xur 1y tin hiéu cling nhu giao thic
SIP, H.323 va cac giao thirc van chuyén VolIP.

2.1. Kién tric mang VoIP
2.1.1 MS® hinh kién triic mang VoIP

IP Phone IP Phone

Signaling

Signaling Signaling
Setup .
Do Setup =
Call Proceeding
call Proceeding «
- Connect
Connect -

Connect ACK

--------- > Connect ACK

--------- >
RIP / RTCP

v

A

Terminate Call

Terminate Call «

-
T

ACK

_— ACK

v

Hinh 2.1 M0 hinh kién tric tong quan ciia mang VoIP

Trong md hinh nay 14 su c6 mit cta hai thanh phan chinh trong mang VoIP
do la:

IP Phone (hay con goi 1a SoftPhone): La thiét bi giao dién dau cudi phia
ngudi dung véi mang VoIP. Ciu tao chinh cia mot IP Phone gdm hai thanh phan
chinh:

+ Thanh phan bao hiéu mang VoIP: Béo hiéu c6 thé 1a H.323 sir dung giao

thitc TCP hay SIP sit dung UDP hodc TCP lam giao thiic truyén tai ciia



minh.

+ Thanh phén truyén tai media: St dung RTP dé truyén ludng media voi

chét lugng thot gian thuc va dugc diéu khién theo giao thirc RTCP.

VoIP Server: Chuc nang chinh cta Server trong mang VolP tuy thudc vao
giao thirc bao hiéu dugc st dung. Nhung vé mé hinh chung thi VoIP Server thuc
hién cac chirc nang sau:

+ Pinh tuyén ban tin bao hiéu trong mang VolP.

+ Pang ki, xac thuc nguoi st dung.

+ Dich dia chi trong mang.

N6i chung, VoIP Server trong mang nhu 1a dau nfo chi huy moi hoat dong
ctia mang. Server c6 thé tich hop tat ca cac chiic ning (SoftSwitch) hodc nam tach
biét trén cac Server chirc nang khac nhau (Location Server, Registrar Server, Proxy
Server,...).

2.1.2 Phuong thirc hoat dong

VoIP chuyén doi tin hiéu giong néi thong qua méi truong mang. Do viy,
trude hét giong ndi phai duge chuyén doi thanh cac day bit ki thuat sd (digital bits)
va duoc dong goi thanh cac packet dé sau d6 truyén tai qua mang IP network va
cudi cing dugc chuyén lai thanh tin hiéu 4m thanh dén nguoi nghe.

Tién trinh hoat dong cta VoIP thong qua hai budc:

Call setup: trong qua trinh nay, nguot goi phai xac dinh vi tri (thong qua dia
chi ctia ngudi nhan) va yéu cau mot két ndi dé lién lac voi ngudi nhan. Khi dia chi
nguoi nhan duoc xac dinh 14 ton tai trén cac proxy server giita hai nguoi s& thiét
1ap mot cude két ndi cho qua trinh trao déi dir liéu voice.

Voice data processing: tin hiéu giong ndi (analog) s& dugc chuyén ddi sang
tin hiéu sb (digital) roi duoc nén lai nham tiét kiém dudng truyén (bandwidth) sau
d6 s& duoc ma hoa (tinh ning bd sung nham tranh cac bd phan tich mang-sliffer).
Céc voice samples sau d6 s& dugc chén vao cac goi dir liéu dé van chuyén trén
mang. Giao thirc dung cho cac goi voice nay 1a RTP (real-time transport protocol).
Mot g6i tin RTP ¢6 céc field chtra dit lidu can thiét cho viéc bién dich lai cac goi
tin sang tin hiéu voice & thiét bi nguoi nghe. Cac gdi tin voice duoc truyén di boi
giao thirc UDP. O thiét bi cudi, tién trinh duoc thuc hién nguoc lai.



2.1.3 MO0 hinh phan 16p chirc nang
Vé mit chirc ning, céng nghé VoIP ¢ thé duoc chia lam ba 16p nhu sau:

Service Provider
Network

L PSTN / ’
Media | Z o# -

Gateway ‘—x.

VolP Servers

Consumer
Network

Enterprise
Network

A
DSL Houter R

Voice, Video, Fax
Presence, and IM

Enterprise
IM and Presence

Hinh 2.2: M6 hinh phan lé6p chirc nang cua VolP
2.1.3.1 Lép co sé ha tAng mang goi

Thyc hién chic nang truyén tai luu luong thoai. Trong VolP, co sé ha tﬁng
1a cac mang IP. Giao thic truyén tai thoi gian thuc RTP két hop véi UDP va IP
gitp truyén tai thong tin thoai qua mang IP. RTP chay trén UDP, con UDP hoat
dong trén IP hinh thanh 1én co ché truyén RTP/UDP/IP trong VoIP.

Trong cac mang IP, hién tuong cac gbi IP that lac hodc dén khong theo thir
tir thudng xuyén xay ra. Co ché truyén TCP/IP khic phuc viéc mat goi bang co ché
truyén lai khong pht hop véi cac tng dung thoi gian thuc von rat nhay cam véi tré.
RTP véi trudng tem thoi gian (timestamp) duoc dung dé bén thu nhan biét va xir Iy
cac van dé nhu tré, su thay doi do tré (jitter) va sy mat goi.
2.1.3.2 Lép diéu khién cudc goi

Thuc hién chirc nang bao hiéu, dinh hudng cudc goi trong VolP. Su phan
tach gitra mat phéng bao hiéu va truyén tai da duogc thuc hién & PSTN vo1 bao hiéu
kénh chung SS7, nhung & day nhan manh mot thue té ¢6 nhiéu chuin bao hiéu cho
VolIP cung ton tai nhu H.323, SIP hay SGCP/MGCP. Cac giao thirc bao hiéu nay



c6 thé hoat dong cung nhau, duoc tmg dung dé phu hop véi nhitng nhu cau cy thé
ctia mang. Ngoai ra, 10p nay con cung cap chirc nang truy nhap téi dich vu bén trén
cling nhu cac giao dién 1ap trinh md dé phat trién ing dung.

SIP, H.323 and MGCP

I |
Call Control and Signaling . Signalingand Media
i Gateway Control | ,
_______________________________________ : : Audio/
H.323 ; | Video
_________________________ I 1
H.225 ; ) | |
I I
H I 1
| H245 Q931  RAS sip ! MGCP ' RTP RTCP RTSP
e e e T T
| | [ ' .
] 1
TCP ! upbp !
I 1
1 1
I 1
I 1
I 1

2.1.3.3 Lép ung dung dich vu

Pam nhiém chirc ning cung cap dich vu trong mang véi ca dich vu cii tuong
tu nhu trong PSTN va céac dich vu méi thém vao. Cac giao dién md cho phép cac
nha cung cp phan mém doc 1ap phat trién ra nhiéu Gmg dung méi. Pac biét 1a cac
tmg dung dua trén Web, cac tng dung két hop gitra thoai va dit liéu, cac tmg dung
lién quan t61 thuong mai dién tur. Sy phan tach 16p dich vu lam cho cac dich vu
méi dugc trién khai nhanh chéng. Ngoai ra, cac chirc niang nhu quan 1y, nhan thuc
cudc goi va chuyén ddi dia chi cling dugc thuc hi¢n ¢ 16p nay.

Do cac giao dién gitra cac 16p la mo va tuan theo chuén, tao ra nhiéu su lya
chon khi xay dung thiét ké mang. Vi du, img v&i 16p co so ha tang mang ta c6 thé
dung cac Router va Switch cua hang Cisco, diéu khién cudc goi thuc hi¢n br?mg cac
Gatekeeper cua VocalTec va cac dich vu dugc cung cép bé1 Server dich vu cua
Netspeak. Do ¢6 mé hinh trén khéng chi c6 gia tri vé mit Iy thuyét.



2.1.4 Cac kiéu két noi sir dung VoIP
2.1.4.1 Computer to Computer

Hinh 2.3 : M6 hinh PC-PC
V&1 mot kénh truyén internet c6 san, 1a mot dich vu mién phi duoc st dung

rong khip noi trén thé giéi. Chi can nguoi goi (caller) va ngudi nhan (receiver) st
dung chung mot VolP service (skype, MSN, yahoo messenger...) 2 headphone +
microphone, sound card. Cudc hdi thoai l1a khong gidi han. Va né duoc ap dung
trong mot t6 chirc hay mdét cong ty dé thuan tién cho viéc lién lac ma khong can
nép thém téng dai no1 bo.

2.1.4.2 Computer to phone

Gateway

pC

Hinh 2.4: M6 hinh PC to Phone ? ,

Trong md hinh nay mang Internet va mang PSTN co thé giao ti€p vo1 nhau
nhd mot thiét bi dic biét d6 1a Gateway

La mdt dich vu c6 phi. Ban phai tra tién dé c6 mot account + software. Véi
dich vu ndy mot may PC c6 két ndi téi mot may dién thoai thong thudong & bat cu
dau (tiy thudc vao pham vi cho phép trong danh sach cac qudc gia ma nha cung
cép cho phép. Nguoi goi sé€ bi tinh phi trén luu luong cudc goi va khéu trir vao tai
khoan hién co.



Uu diém'. Doi voi cac cude hoi thoai qudc t&, ngudi sir dung s& ton it phi
hon mot cudc hoi thoai thong qua hai may dién thoai thong thuong, chi phi ré va dé
nap dat.

Nhwoc diém. chit lugng cudc goi phu thude vao két ndi internet va service
nha cung cap.
2.1.4.3 Phone to phone

Gateway

Gateway

Hinh 2.5: M6 hinh Phone to Phone

La mot dich vu co6 phi. Ban khong can mét két ndi internet ma chi can mot
VolIP adapter két ndi véi may dién thoai. Lic nay may dién thoai tré thanh mot 1P
phone.

Sir dung Internet 1am phuong tién lién lac giita cac mang PSTN. Tét ca cac
mang PSTN déu két nbi voi mang Internet thong qua cac Gateway. Khi tién hanh
cudc goi, mang PSTN s& két ndi dén Gateway gﬁn nhét, tai day dia chi s€ dugc
chuyén doi tir dia chi PSTN sang dia chi IP dé c6 thé dinh tuyén cac géi tin dén
dugc mang dich. Pong thoi Gateway ngudn c6 nhiém vu chuyén doi tin hiéu thoai
tuong tu thanh dang s6 sau d6 ma hoa, nén, doéng goi lai va giri qua mang. Mang
dich ciing dugc két ndi voi Gateway va tai d6 dia chi lai dugc chuyén d6i tré thanh
dia chi PSTN va tin hiéu dugc giai nén, giai ma, réi chuyén doi nguoc lai thanh tin
hiéu tuong tu giri vao mang PSTN dén dich.

2.2 Cac giao thirc trong VolP
2.2.1 Giao Thirc H.323
2.2.1.1 Tong quan vé giao thirc H.323

H.323 1a giao thic duogc phat trién boi ITU-T. H.323 ban dau duoc st dung

cho muc dich truyén cac cudc hoi thoai da phuong tién trén cac mang LAN, nhung



sau d6 H.323 da phat trién thanh 1 giao thirc truyén tai VoIP trén thé gidi.

H.323 la mét tdp giao thire, gobm cdc giao thire chinh:

+ H.225: 1a giao thirc b4o hi¢u thiét 1ap va giai toa cude goi.

+ H.245: 1a giao thic diéu khién cho phép cac dau cudi thoa hiép kénh va
trao doi kha nang cuia chiing.

+H.235: cong cu bao mat hd tro cho H.323.
2.2.1.2 Cac thanh phan chinh trong mang H.323

Tiéu chudn H.323 @ nghi mot cdu tric ma bao gdm 4 thanh phan: dau cudi,
Gateway, Gatekeeper, va don vi diéu khién da diém MCU (Multipoint Control
Unit). Céu trac nay dugc mo ta nhu trong hinh sau:

H.323

|I H.323
Tenminal |

| Gratekeeper

P
( PSTN
N

4
Terminal

1 @

%" Talepaon:

.

Hinh 2.6: Ciu tric cia H.323 don gian



Pay 1a mot diém cubi khac ciia LAN cung cép thong tin thoi gian thyc, hai
chiéu. Tt ca cac dau cubi H.323 déu yéu cau hd trg H.245, H.225, Q.931, trang
thai cong nhan dang ki RAS (Registration Admission Status) va céc giao thtc
truyén thoi gian thyc RTP (real-time transport protocol). H.245 duoc dung dé diéu
khién viéc st dung kénh, trong khi H.225 hoac Q.931 dugc dung cho bao hi¢u
cudc goi, thiét 1ap va xo6a cudc goi.

RTP dugc ding nhu 13 mot giao thic truyén dan mang thong tin luu thoai.
RAS duoc sir dung boi diém cudi dé tuong tac voi gatekeeper. Mot dau cudi H.323
c6 thé truyén thong vo1 mot dau cubi H.323 khéc, mot gateway H.323 hodac mot
MCU.
2.2.1.2.1 Gateway

La cau ndi giita mang H.323 véi cac mang khac nhu SIP, PSTN,... Gateway
dong vai tro chuyén doi cac giao thirc trong viée thiét 1ap va két thuc cac cude goi,
chuyén dbi cac dinh dang dir liéu giita cac mang khac nhau. Chirc ndng phian mém
cua gateway dugc chia Iam 4 module nhu hinh duéi:

Gatekegper

-

Media Gateway Media Gateway
Contjoller

MGCPS

Meproo i
H.323 | are oM - \j

-
lerminal |-| \
Media Gateway \—’\/

Hinh 2.7: Cau tao ciia Gateway
- Pong goi thoai(voice packet module): thuc hién chirc nang nhan ra tin
hiéu dién cua thoai, loai bo tiéng vong, loai bo jitter, nén thoai, déng bo déng hd va
dong gobi thoai.
- Bdo hiéu dién thogi(telephony signaling module): giao tiép voi dién thoai,
chuyén cac chi thi bao hiéu thanh cac thay ddi trang thai ma giao thirc mang c6 thé



hiéu duoc.

- Giao thire mang(network protocol module): chuyén giao thircc béo hiéu
trong mang di¢n thoai thanh cac giao thirc bao hi¢u trong mang goi.

- Quan Iy mang(network management module): quan 1y mang bang SNMP
(Simple Network Management Protocol).
2.2.1.2.2 Gatekeeper

Day 13 mot thanh phan quan trong trong ciu tric ctia H.323 va ¢ chirc ning
quan 1y. N6 1a diém chung tdm cho tit ca cac cudc goi trong ving clia nd va cung
cap cac dich vu toi cac diém cudi. Mot vung 1a sy tp hop ciia gatekeeper va cac
diém cudi. Néu mang ton tai nhiéu GK thi s& duoc thiét 1p thanh nhiéu ving va
moi ving s& do mot GK quan 1y. Viéc thong tin giira cac GK s& duoc thyuc hién
thong qua cac ban tin giao tiép xac dinh vi tri dau cudi trong qua trinh thiét lap
cudc goi. Tuy nhién GK 1a mot thanh phan tiy chon trong ciu trac ctiia H.323.

CAu triic ving dugc quan 1y boi gatekeeper dugc trinh bay trong hinh sau:

Gatekeeper

Gateway /@

) Ba
"R _ 7
Ving

B quiin 1y Galekeeper
‘ 1 ‘ Dycl vy tinh
cude
H.245
11.225.0 I1.225.0 L Drich v tlur
. P Dido hiéu : i
RAS Biio icén Lz mie
server) cude goi dicn I
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Dich vu bao
mir
Quiin 1§
Ciic giao thitc truvén tdi va giao dién cuge goif
mang chinh sdch

Hinh 2.8: Vung gatekeeper va chirc ning



Néu gatekeeper co mat trong hé théng H.323 thi n6 thuc hién cac nhiém vu
Sau:

Dich dia chi: Cho phép dich cac quy udc, cac ky hi¢u, cac dia chi “email”
thanh dia chi IP dé thiét 1ap lién lac IP.

Diéu chinh céng nhdn (AC): sy truy cap cua cac dau cudi co thé duoc chap
nhén hodc tir chdi dya vao viéc xac nhan dia chi nguf”m hodc dia chi dich thoi gian
hodc bat ky bién sd ndo ma gatekeeper quan 1y.

Qudn Iy cudc goi: Gatekeeper hoat dong nhu mot diém lién lac ban dau cho
nguoi goi, cho hai Gateway hoac cho hai diém cudi béo hiéu tryc tiép cho nhau.

Qudn Iy bang thdng: Gatekeeper co thé yéu cau cac dau cudi va Gateway
thay ddi cac thong s6 truyén thong cudc goi dé quan 1y sir dung bang thong.

Qudn Iy vimg: Gatekeeper c6 thé yéu cau khong qua mot sb luong cude goi
nao d6 qua két ndi co dai tan thap dé tranh giam sat vé chat luong.
2.2.1.2.3 Pon vi diéu khién da diem MCU

MCU la thiét bi hd trg viéc héi thoai da diém cho ba hogc nhiéu hon ba dau
cudi trong mang H.323. Mot MCU gdm 2 phan: MC (Multipoint Controller) 13
thanh phan bat budc va MP (Multipoint Processor) 1a thanh phan tiy chon.

Chtic ning ciia MC 13 quyét dinh dung lugng chung cua cac két cudi, co thé
dinh vi dau cudi, Gateway hodc Gatekeeper.

MP nhén céac ludng dir liéu audio, video va phan phdi chiing t6i cac diém
cudi tham dy vao két ndi da diém. MP c6 thé khong can dén nhung sy vang mit

cua nd la mot ganh nang trén dau cuoi.

Mullipoinl
H.245 Processor
BBao hidén
eufe gol
- RTP
Multipain: Contreller
Cic giao tlufe tmyén tii va giao dién mang

Multipoint Control TTnit



2.2.2 Giao thire H.225

H.225 bao gdm céc ban tin RAS va Q.931. Cac ban tin RAS lién quan dén
viéc quan 1y user, con Q.931 mang phan bao hiéu cudc goi. Ca hai giao thirc dung
kénh két ndi riéng 1a kénh RAS va kénh bao hiéu cudc goi.
2.2.2.1 Ban tin RAS (Registration, Admission, Status)

Chtrc ndng chinh cta cac ban tin RAS:
EP(endpoint) phat hién ra GK ma chiing s€ phai dang ky.

EP dang ky v&i GK cia no.

EP phai yéu cau su cho phép ctia GK khi khoi tao mdt cude goi.
EP yéu cau giai phong cudc goi.

- Trudc khi ngat két ndi véi GK, EP phai ngit dang ky.

Ban tin RAS dugc giri di bang giao thic van chuyén UDP. EP va GK trao
d6i thong tin trén kénh RAS theo dang client-server.

Cac ban tin RAS:

Ban tin RAS Y nghia

GRQ Gatekeeper Request
GCF Gatekeeper Confirm
GRJ Gatekeeper Reject
RRQ Registration Request
RCF Registration Confirm
RRJ Registration Reject
ARQ Admission Request
ACF Admission Confirm
ARJ Admission Reject
DRQ Disengage Request
DCF Disengage Confirm
DRJ Disengage Reject

Bang 2- 1: Cac ban tin RAS



2.2.2.2 Ban tin Q.931

Q9311a khuyén nghi cta ITU-T cho bao hi¢u cudc goi, lam chirc nang thiét
1ap, duy tri va két thuc cudc goi. Ban tin Q.931 duoc van chuyén bang giao thirc
TCP. EP sé& thuong luong ling nghe trén port nao. Qua trinh théa thuan nay dugc
thyc hién bang cic ban tin RAS (trong call Admission), port 1720 thuong dugc

chon.
Bén tin Q.931 Y nghia
Setup Ban tin dau tién trong qua trinh khdi tao cudc goi
CallProceeding Khéng co thong tin thiét 14p cudc goi ndo nira.
Alerting Nguoi bi goi rung chuong
Connect Két thic viéc thiét 1ap cude goi
Realease Két thic cude goi
Complete
Bang 2- 2: Cac loai ban tin Q.931
2.2.3 H.245

H.245 14 giao thic diéu khién bao hiéu cudc goi giita cac EP bao gdm ning
luc trao ddi, xac dinh master-slave, quan 1y kénh luan 1y. Giao thirc nay dugc van
chuyén bang TCP.

Xdc dinh Master-slave: dé tranh xung dot khi ca hai bén déu khai tao cling
mdt cudc goi. Pau cudi théa thuan vai trd nay bang cach p dung theo mot cach
nao d6. Vai trd ndy sé giir nguyén trong sudt cudc goi.

Trao doi ndng lirc: mdi dau cudi phai biét dugc kha ning ciia nhau bao gobm
kha nang truyén va nhan, néu khong no cé thé khong chép nhan cudc goi.

Qudn 1y kénh ludn Iy: ddm bao cho dau cudi c6 kha ning nhan va doc dugc
dir liéu khi kénh luan ly mé. Ban tin OpenLogicalChannel s€ mo ta loai dir li€u s€
truyén.

2.2.4 Cac thu tuc bao hi¢u trong mang H.323

Nguoi ta chia mét cudc goi lam 5 giai doan gom

Giai doan 1: Thiét 1ap cudce goi

Giai doan 2: Thiét lap kénh diéu khién



Giai doan 3: Thiét 1ap kénh goi 40

Giai doan 4: Dich vu

Giai doan 5: Két thuc cudc go1
2.2.4.1 Thiét 1ap cudc goi

Viéc thiét 1ap cudc goi st dung cac ban tin dugc dinh nghia trong khuyén
nghi H.225.0. Ta s& xem xét thu tuc thiét 1ap cudc goi trong 6 truong hop sau:

- Ca hai thiét bj dau cudi déu khong ding ky.

- Ca hai thué bao déu ding ky téi mot GK.

- Chi ¢6 thué bao chu goi c6 dang ky voi GK.

- Chi ¢0 thué bao bi goi c6 dang ky vo1 GK.

- Hai thué bao dang ky vi hai GK khéc nhau.

- Thiét 1ap cudc goi qua Gateway.
2.2.4.2 Thiét 1ap kénh diéu khién

Khi két thic giai doan 1 tirc 1a ca chi goi 1an bi goi di hoan thanh viéc trao
do6i cac ban tin thiét 1ap cudc goi, thi cac dau cudi sé thiét lap kénh diéu khién
H.245:

Ban tin dau tién dugc trao doi gitra cac dau cudi 1a terminal CapabilitySet dé
cac bén thong bao cho nhau kha ning lam viéc cua minh (ché d6 ma hoa, truyén,
nhan va giai ma céc tin hi¢u da dich vu).

Kénh diéu khién nay c6 thé do thué bao bi goi thiét 1ap sau khi né nhan dugc
ban tin Set-up hodc do thué bao chu goi thiét 1ap khi né nhan duoc ban tin Alerting
hoac Call Proceeding. Trong truong hop khong nhan dugc ban tin Connect hoac
mot dau cudi goi Release Complete, thi kénh diéu khién H.245 s& dugc giai phong.
2.2.4.3 Thiét 1ap kénh truyén thong

Sau khi trao d6i kha ning (téc do nhan tbi da, phuong thirc mé hoa...) va xac
dinh quan hé master-slave trong giao tiép ¢ giai doan 2, thu tyc diéu khién kénh
H.245 s& thyc hién viéc mé kénh logic dé truyén dit liéu. Cac kénh nay 1a kénh
H.225.

Sau khi mo kénh logic dé truyén tin hiéu 13 4m thanh va hinh anh thi mdi
dau cudi truyén tin hiéu s& truyén di mot ban tin h2250 MaximumSkew Indication
dé xac dinh thong s truyén.



2.2.4.4 Dich vu cufc goi

Co6 mét s dich vu cude go1 dugc thuc hién trén mang H.323 nhu: thay ddi
do rong bang tan, giam sat trang thai hoat dong, hdi nghi dac bi¢t, cac dich vu bd
sung. Du6i day 1a hai loai dich vu dién hinh: hay doi d6 rong bang tan va gidm sat
trang thai hoat dong.

2.2.45 Két thiic cudc goi

Mot thiét bi dau cudi co thé két thie cude got1 theo cac budc cua thu tuc sau:

+ Dimg truyén ludng tin hiéu video khi két thic truyén hinh anh, sau d6 giai
phong tat ca cac kénh logic phuc vu truyén video.

+ Dung truyén dit liéu va dong tat ca cac kénh logic ding dé truyén dir lidu.

+ Dung truyén audio sau d6 déng tat ca cac kénh logic dung dé truyén
audio.

Truyén ban tin H.245 end Session Command trén kénh diéu khién H.245 dé
béo cho thué bao dau kia biét né6 muén két thiic cudc goi. Sau d6 néd dimg truyén
cac ban tin H.245 va dong kénh diéu khién H.245. N6 s& chd nhan ban tin end
Session Command tir thué bao dau kia va s& dong kénh diéu khién H.245. Néu
kénh bao hiéu cudc goi dang ma, thi né s& truyén di ban tin ReleaseComplete sau
d6 dong kénh bao hiéu.

N6 c6 thé két thic cude got1 theo cac thu tyuc sau day: Mot dau cudi nhan ban
tin end Session Command ma truéc d6 n6 khong truyén di ban tin nay, thi n6 s& lan
luot thue hién cac budce tir 1 dén 6 & trén chi bo qua budc 5.

Chul y: Két thiic mot cude goi khong c6 nghia 14 két thiic mot hoi nghi (cude
go1 ¢co nhiéu dau cudi tham gia). Mot hoi1 nghi s€ chic chin két thuc khi st dung
ban tin H.245 drop Conference. Khi d6 cac dau cudi s& chd MC két thuc cudce gol1
theo thu tuc trén.



Gatekeeper 1 Diu cuoi | Péu cuoi 2 Gatekeeper 2

EndSessionCommand (1)
EndSessionCommand (1)
Release Complete (2)
DRQ (3) S
/ DRQ (3)
DCF (4) I
\ DCF (4)
Kénh bao hiéu RAS

Kénh béo hi¢u cudc goi
Kénh diéu khién H.245

Cha y: Gatekeeper | va Gatekeeper 2 c¢6 thé la mét Gatekeeper

Hinh 2.9: Két thic cudc goi c6 sw tham gia ciia GK

Thiét bi dau cuoi két thiic cude goi co sy tham gia cua GK.

Trong mot cudc goi khong cd su tham gia cua GK thi chi can thuc hién cac
bude 1 dén 6. Trong cudc goi cd su tham gia cua GK thi can c6 hoat dong giai
phoéng bang tan. Vi vay, sau khi thuc hién cac budce tur 1 dén 6, mdi dau cudi s&
truyén di ban tin DRQ(3) tdi GK. Sau d6, GK s tra 10i bang ban tin DCF(4). Sau
khi goi DRQ, dau cudi s& khong goi ban tin IRR t¢i GK nita va khi d6 cudc goi két
thic.

Thii tuc két thiic cude goi do GK thuyc hién.

Pau tién, GK gdi ban tin DRQ t&i dau cudi. Khi nhan duoc ban tin nay, dau
cudi s& lan luot thuc hién cac bude tir 1 dén 6, sau do tra 161 GK béng ban tin DCF.
Thué bao dau kia khi nhan duoc ban tin endSessionCommand s€ thuc hién thu tuc
giai phong cudc goi gidng truong hop dau cudi chu dong két thuc cude goi. Néu
cudc goi 1a mdt hdi nghi thi GK s€ géi DRQ té1 tat ca cac dau cudi tham gia hoi
nghi.



Gatekeeper 1 Dau cuéi 1 Dau cuéi 2 Gatekeeper 2

DRQ (3)
EndSessionComumand (1)
EndSessionCommand (1)
Release Complete (2)
DCF (4) —_D DRQ (3)
T1524210-96
Kénh bao hiéu RAS
Kénh bao hiéu cudc goi
Kénh diéu khién H.245

Chii y: Gatekeeper I va Gatekeeper 2 c6 thé la mot Gatekeeper

Hinh 2.10: Két thic cudc goi bit dau tir GK

2.2.5 Giao thire SIP
2.2.5.1 Tong Quan

Giao thirc SIP (Session Initiation Protocol) 13 mot giao thire didu khién va
duoc tidu chuan hoa boi IETF. Nhiém vu ctia n6 1a thiét 1ap, hiéu chinh va xéa cac
phién lam viéc giita cac ngudi dung. Cac phién 1am viéce ciing c6 thé 1a hoi nghi da
phuong tién, cudc goi dién thoai diém-diém SIP duoc st dung két hop voi1 cac
chuan giao thirc IETF khac nhu SAP, SDP va MGCP dé cung cap mdt linh vuc
rong hon cho cac dich vu VoIP. Céu triic cta SIP cling tuong tw nhu cdu tric cta
HTTP (giao thic client-server). N6 bao gdm cac yéu cau duoc giri dén tir ngudi st
dung SIP client dén SIP server. Server st Iy cac yéu cau va dap tng dén céc client.
Mot thong diép yéu cau clung véi thong diép dap img tao nén su thyc thi SIP.

SIP 14 mét cong cu hd tro hap din dbi véi dién thoai IP véi cac 1i do sau:

+ N6 ¢6 thé hoat dong vo trang thai hoac c6 trang thai. Vi vay su hoat dong
vo trang thai cung cip su mo rong tt do cac server khong phai duy tri thong tin vé
trang thai cudc goi mdt khi su thuc hién da duoc xur 1y.



+ N6 c6 thé sir dung nhiéu dang hodc ¢t phap giao thirc chuyén siéu vin ban
HTTP. Vi vay, n6 cung cép mot cach thuén loi dé hoat dong trén céc trinh duyét.

+ Ban tin SIP thi khéng rd rang, né co thé 1a bat ctr ct phap nao. Vi vy, nd
c6 thé dugc mod ta theo nhiéu cach. Chéng han, no c6 thé dugc mé ta véi sy mo
rong thu internet da muc dinh MIME (Multipurpose Internet Mail Extension) hoac
ngon ngit danh ddu mo rong XML (Extensible Markup Language).

+ N6 nhan dang mét ngudi ding véi bo dinh vi tai nguyén dong nhat
URL(Uniform Resource Locator), vi vy né cung cip cho ngudi dung kha ning
khoi tao cude goi béing cach nhap vao mét lién két trén trang web.

Noi chung, SIP hd tro cac hoat dong chinh sau:

- DPinh vi tri cua nguodi dung.

- DPinh media cho phién lam viéc.

- Dinh sy sin sang cua ngudi dung dé tham gia vao mot phién 1am viéc.

- Thiét 1ap cude goi, chuyén cudc goi va két thic.
2.2.5.2 Cau truc ciia giao thirc SIP

Mot khia cach khéc biét ctia SIP ddi véi cac giao thie xr 1y cude goi IP
khac 13 n6 khong str dung bo diéu khién Gateway. N6 khong dung khai niém
Gatway/bo diéu khién Gateway nhung né dua vao mé hinh khach
chu(client/server).

SIP Network

1 Invite

2 Invite
3

N OO0 s

Accept / Reject Accept / Reject
Acknowledgement Acknowledgement RTF Stream

Hinh 2.11: Kién tric bao hi¢u SIP va thi tuc bao hi¢u



Server. La mdt chuong trinh (mg dung chap nhan cac ban tin yéu cau dé
phuc vu cac yéu cau ndy va gii tra cac dap Gmg cho cc yéu cau do. Server la
Proxy, Redirect, UA hodc Registrar.

Proxy server: 1a mot chuong trinh trung gian, hoat dong nhu 1a mot server
va mdt client cho myc dinh tao cac yéu cau thay mat cho cac client khac. Cac yéu
cau duoc phuc vu bén trong hodc truyén chiung dén server khac. Mot proxy c6 thé
dich va néu can thiét, c6 thé tao lai ban tin yéu cau SIP trude khi chuyén chung dén
server khac hoac mot UA

Redirect server: 1a mdt server chép nhan mot yéu cau SIP, anh xa dia chi
trong yéu cau thianh mot dia chi méi va tra lai dia chi nay vé client. Khong giong
nhu proxy server, né khong khéi tao mot yéu cau SIP va khong chuyén cac yéu cau
dén céc server khac. Khong gidng nhu server dai dién ngudi dung USA, n6 khong
chap nhan cudc goi.

Registrar: 13 mot server chip nhan yéu cau register. Mot Registrar duogc xép
dat vo1 mot Proxy hodac mot server gui lai va co thé dua ra cac dich vu dinh vi.
Registrar duoc dung ding ki cac dbi tuong SIP trong mién SIP va cép nhat vi tri
hién tai ctia chiing. Mot mién SIP thi twong tu v6i mot ving H.323.

UA (User Agent): 1a mdt img dung chira ca UAC (user agent client) va UAS
(user agent server).

- UAC: 1a phan nguoi sir dung dugc ding dé khoi tao mot yéu cau SIP t6i
Server SIP hoac té1 UAS.

- UAS: 1a mot ing dung server gio tiép véi nguoi dung khi yéu cau SIP
duoc nhan va tra lai mot dap img dai dién cho nguo1 dung.

Server SIP co6 hai loai: Proxy server va Redirect server. Proxy server nhan
mdt yéu cau tir client va quyét dinh server ké tiép ma yéu cau sé di dén. Proxy nay
c6 thé giri yéu cau dén mot server khac mot Redirect hodc UAS . Pép {mg s& dugc
truyén cung dudng voi yéu cau nhung theo chibu nguoc lai. Proxy server hoat
dong nhu 1a mot client va server. Redirect s& khong chuyén yéu cau nhung sé& chi
dinh client tiép xtc truc tiép voi server ké tiép, dap ung gui lai client chira chi dinh
cua server ké tiép. N6 khong hoat dong duoc nhu 13 mét client, né khong chap
nhan cudc goi.



User Agent

Registrar

2.2.5.3 SDP (Session Description Protocol)

La giao thirc cho phép client chia sé thong tin vé phién két ndi cho cac client
khac. N6 dong mot vai tro quan trong trong VolP.

Mo ta SDP:

SDP khong phai 1a mot giao thic 16p van chuyén, n6 khong thyc sy van
chuyén dir lidu gitta cac client ma né chi thiét 1ap cau tric thong tin vé cac thudc
tinh ctia ludng di liéu, dit liéu thue sy duoc truyén di boi cac giao thic SIP, RTSP
hay HTTP.

Thong tin trong g6i SDP & dang ASCII gém nhiéu dong, mdi dong 1a 1
truong. Vi du ban tin SDP:



v=0

0=bsmith 2208988800 2208988800 IN IP4 68.33.152.147
S=

e=bsmith@foo.com

C=INIP4 20.1.25.50

t=00
a=recvonly
m=audio 0 RTP/AVP 0 1 101 a=rtpmap:0 PCMU/8000
Truong Y nghia
Vv Phién ban cua giao thurc
O Chii ciia phién két néi, nhdn dang, phién ban phién
két noi, Loai mang, Loai dia chi, IP cua chu.
S Tén phién két noi
| Miéu td két noi
U URI
E E-mail ciia nguoi can lién lac
P S6 dién thoai cia nguoi can lién lac
C Théng tin két néi:: IP version and CIDR IP address
k Khoéa ma hoa nhw clear text,base64, uri
m Loai mang, port két néiphwong thirc van chuyén,danh
sach dinh dang
t Thoi diém bat dau va két thiic két noi
a Thuoc tinh.
Bang 2-3: Y nghia ciia cAc truong
Hoat dong cua SDP:

Client gui SIP request, thiét bi s& tao mot g61 SDP gtri tra lai. Go1 SDP nay
mang thong tin vé phién két ndi. Sau day 1a mot vi du :

v=0

o=alice 2890844526 2890844526 IN IP4
host.atlanta.example.com


mailto:bsmith@foo.com

S=

c=IN IP4 host.atlanta.example.com

t=00

m=audio 49170 RTP/AVP 0 8 97

a=rtpmap:0 PCMU/8000

a=rtpmap:8 PCMA/8000

a=rtpmap:97 iLBC/8000

m=video 51372 RTP/AVP 31 32

a=rtpmap:31 H261/90000 a=rtpmap:32 MPV/90000

Trong vi du trén, nguoi g 13 Alice, ling nghe két ndi tir host. atlanta.
Example .com. G6i duoc giri t6i bat ky ai mudn tham gia phién két ndi. Két ndi
ctia Alice hd tro ba loai két ndi cho audio 1a PCMU, PCMIA va iLBC, hai loai két
ndi video H.261 va MPV. Néu Bob mudn tham gia két ndi thi giri lai ban tin SDP:

v=0

0=bob 2808844564 2808844564 IN P4 host.biloxi.example.com

S=

c=IN IP4 host.biloxi.example.com

t=00

m=audio 49174 RTP/AVP 0

a=rtpmap:0 PCMU/8000

m=video 49170 RTP/AVP 32

a=rtpmap:32 MPV/90000

Bdo mdt cho SDP:

Bén tin SDP mang thong tin vé phién két ndi nhu nhan dang phién két nbi,
IP nguoi giri, ngudi nhan,... Néu ké tin cong bat duge nhitng géi SDP nay nd co
thé thay dbi gia tri trong cac trudng roi giri di. Nhung diéu nay hoan toan co thé
khic phuc bang phuong phap chimg thyc user cua SIP.
2.2.5.4 Cac ban tin caa SIP

Co hai loai ban tin SIP: ban tin yéu cau duogc khoi tao tir client va ban tin
dap tmg duoc tra lai tir server. Mdi ban tin chitra mot tiéu d& mo ta chi tiét vé su
truyén thong.



Mot ban tin co ban gém: dong bat dau (start-line), mot hoac nhiéu truong
tiéu dé&, mot dong tréng (CRLF) dung dé két thuc cac trudong tiéu dé va mot noi

dung ban tin tuy chon.
Bén tin chung = Dong bat dau
Tiéu dé ban tin
CRLF
[NO1 dung ban tin]

2.25.4.1 Tiéu dé ban tin

Dung dé chi ra nguoi goi, ngudi bi goi, dudng dinh tuyén va loai ban tin ciia

cudc goi. C6 bon nhoém ban tin nhu sau:

Tiéu dé chung: ap dung cho céc yéu cau va cac dap ung.

Tiéu dé thuc thé: dinh nghia thong tin vé loai ban tin va chiéu dai. Tiéu dé
yéu cau: cho phép client thém vao cac thdng tin yéu cau.

Tiéu dé ddp vmg: cho phép server thém vao cac thong tin dap ung.

Cdc tiéu dé nay dwoc liét ké trong bang dudi ddy:

Tiéu dé chung [Tiéu dé thuwe thé| Tiéu dé yéu cau Tiéu dé dap ving

Accept Content Authorization Allow
Encoding

Accept- Encoding|Content Contact Proxy-Authenticate
Length

Accept- Language/Content-Type Hide Retry-After

Call-ID Max-Forwards Server

Contact Organization Unsupported

CSeq Priority Warning

Date Proxy www-Authenticate

Authorization

Encryption Proxy-Require

Expires Route

From Require

Record-Route

Response-Kev




Timestamp Subject
To User-Aaent
Via

Bing 2-4: Tiéu dé ciia SIP




Gidi thich mét sé tiéu dé chinh ciia SIP theo bang dudi’.

Tiéu dé Gii thich

Call-ID So khép cac yéu cau véi cac dap tmg twong Gmg, nhan
dang duy nhét 16 moi hodc sy dang ky cua client.

Cseq Trong mdt cudc goi, Cseq ting 1én khi mot yéu cau méi
duoc gui di va bat dau & mot gia tri ngau nhién. Tuy nhién,
d6i v6i yéu cau ACK va Cancel thi Cseq khong ting.

To C6 mit trong tat ca cac yéu cau va dap tmg dé chi ra noi
nhan yéu cau.

From C6 mat trong tat ca cac yéu cau va dap Gmg chira tén va dia)
chi cua noi khéi tao yéu cau.

Via Ghi lai duong di ctia yéu cau dé cho phép cac server SIP
trung gian chuyén cac cau tra 10 trd lai cing duong di.

Encryption Chi dinh noi dung va mét sb tiéu dé ban tin di duoc ma|
hoa nhu thé ndo.

Content-Length Chi ra kich thudc ctia ndi dung ban tin (tinh bang octet).

Content-Type Chi ra loai media cua ndi dung ban tin (van ban/html, ...).

Expires Nhan dang ngay va thoi gian khi ban tin hét han.

Accept Chi ra loai media nao duoc chap nhan trong ban tin déap
ung.

Subject Cho thong tin vé ban chat cta cudc goi.

Bing 2: Gidi thich mt sé tiéu dé chinh ciia SIP.

2.2.5.4.2 Ban tin yéu cau.

Céc yéu cau ciing c6 thé duoc xem nhu cac phuong phap (method) cho
phép User agent va server mang dinh vi, mo1 va quan li cac cudc goi. Ban tin yéu

cau SIP c6 dang sau:

Yéu cau = Dong yéu cau (Request-line)

Tiéu dé chung/tiéu dé yéu cauw/tiéu dé thuc thé.

CRLF



[NGi dung ban tin]

Dong yéu cau bat dau bang ma phuong phép, bd nhan dang tai nguyén dong
nhét yéu ciu, phién ban giao thiic SIP va két thic voi CRLF. Cac thanh phan dugc
phan céc boi ky tu SP.

C6 6 loai ban tin yéu cau SIP: INVITE, ACK, OPTIONS, BYE, CANCEL va
REGISTER.

INVITE: Ban tin INVITE chi ra ngudi dung hoac dich vu dang dugc moi
tham dy mot phién lam viéc. NO1 dung ban tin chira sy mo ta phién ma nguoi bi
go1 dugc moi. Pdi véi cude go1 hai nguodi, nguoi goi chi ra loai media ma no6 co thé
nhan. Mgt dap ung thanh cong phai chira trong ndi dung ban tin ctia né loai media
nao ma nguoi bi goi mong mudn nhan. Véi ban tin nay, nguoi dung co thé nhan
biét duoc kha nang cua nguoi dung khac va mdé ra mot phién hoi thoai véi s6 ban
tin gi61 han.

ACK: Ban tin ACK xac nhan client da nhan duogc dap ing sau cung dbi voi
ban tin INVITE (ACK chi dugc sir dung véi ban tin INVITE).

NoO1 dung ban tin ACK chira sy m6 ta phién sau cung dugc st dung boi
nguoi bi goi. Néu néi dung ban tin ACK bi rong thi nguoi bi goi str dung su mo ta
phién trong ban tin INVITE.

OPTIONS: Ban tin nay cho phép truy van va thu thap User Agent va cic
kha ning cua Server mang. Tuy nhién, ban tin nay khong duoc sir dung dé thiét lap
phién.

BYE: User Agent Client sir dung ban tin BYE bao cho Server biét né6 mudn
giai phong cudc goi. Ban tin BYE dugc chuyén gidng nhu 13 ban tin INVITE va c6
thé dugc phat di tir ngudi goi hodic ngudi bi goi. Khi mét ddi tac nhan ban tin BYE
thi nd phai ngimg viéc truyén cac ludng dit liéu vé huéng ddi tac phat di ban tin
BYE.

CANCEL: Ban tin CANCEL cho phép User Agent va server mang huy bo
bat cir yéu cau nao dang trong qua trinh xtr 1y, né khong anh hudng dé n cac yéu
cau d3 hoan thanh ma cac dép mg sau cung d nhan duoc.

RIGISTER: Ban tin nay duoc sir dung bai client dé dang ky théng tin vi tri

cua no voi server SIP.



2.2.5.4.3 Dap ung ban tin
Céc ban tin dap img c6 dang nhu sau:
Dap ung = Dong trang thai
Tiéu dé chung/tiéu dé dap tmg/tiéu dé thuc thé
CRLF
[NO1 dung ban tin]
Dong trang thai bao gdm phién ban cua giao thirc, mi trang thai (sd), 1y do
va CRLF. C4c thanh phan duoc cach nhau bang hai ky tu SP.
Dong trang thai = SIP-version SP status-code SP Reason-Phrase CRLF
Ma trang thai ¢6 3 chir s6 chi ra két qua cia viéc dap timg yéu cau. Ly do 1a
sy md ta ngan gon vé ma trang thai.
Chir s6 dau tién ctia ma trang thai dinh nghia 16p dap vmg. SIP phién ban 2.0
dinh nghia 6 gia tri cho 16p dap ung.
1xx: thdng tin-cac yéu cau duoc nhan, xir 1y cac yéu cau
2xx: thanh céng-hoat dong duoc nhan thanh cong va duoc chap nhan.
3xx: d6i hudng (redirection) can thém mot sb hoat dong dé hoan thanh yéu

4xx: 16i client - yéu cau bi sai 18i cti phap hodc khong thoa min & server.

5xx: 18i server - server khong thoa mén mét yéu cau dung.

6xx: 16 toan cau - yéu cau khong thé thoa man & bat ki server nio.

M3 s6 ma trang thai dugc dinh nghia trong SIP phién ban 2.0 duoc dinh
nghia trong bang dudi day:

Loép dap ung Ma trang thai Giai thich
Thoéng tin 100 Pang co ging
180 Rung chudng q
181 Cuoc gqi duoc chuyén
182 Puoc xép hang doi
Thanh cbng 200 OK_
Poi hwéng 300 Nhiéu chon Iya
301 i
Puogc di chuyén thuong xuyén
302 Buoc di chuyén tam thoi
380 Dich vu thay do6i
L6i client 400 Yéu cau 16i




401 Khong nhan thuc dugc
402 Yéu cu tra tién (payment required)
403 Cam
404 Khong tim thay
405 Ban tin khong cho phép
406 Khoéng chap nhan
407 Yéu cau nhan thic proxy
408 Yéu ciu timeout
409 Xung dot
410 Tiép tuc (gone)
411 Yéu cau chiéu dai
413 Thuc thé yéu cau qué 16n
414 URL yéu cau qua 16n
415 Khong hd tro loai media
420 Mo rong sai
480 Khong san co
481 Cudc goi hodc su trao doi khong ton
tai
482 Vong lap dugc phat hién
483 Qua nhiéu hop
484 Dia chi khong hoan thanh
485 Mo hd
486 Dang ban
Lbi Server 500 Li server bén trong
501 Khoéng thuc thi
502 Gateway 16i
503 Dich vu khéng c6 san
504 Gateway timeout
505 Phién ban SIP khong ho tro
L&i toan cau 600 Ban & moi noi
603 T chdi
604 Khong ton tai & moi noi
606 Khong chip nhan

Bang 2-5: Cac dap ung cua SIP




2.2.6 Cac giao thirc van chuyén trong SIP.

SIP ¢6 thé str dung UDP va TCP. Khi duoc gui trén UDP hodc TCP, nhiéu
su giao dich SIP c6 thé dugc mang trén mot két n6i TCP don 1¢ hoi ¢ gb1 dir ligu
UDP. Goéi dir licu UDP (bao gdom tat ca céac tiéu d¢) thi khong vuot qua don vi
truyén dan 16n nhat MTU (Maximum Transmission Unit) néu MTU duoc dinh
nghia hodc khong vuot qua 1500 byte néu MTU khong duge dinh nghia.
2.2.6.1 UDP

UDP 14 giao thtc ting van chuyén khong ¢ diéu khién tic nghén. N6 dugc
dung dé van chuyén ban tin SIP vi don gian va thich hop véi cac tmg dung thoi
gian thyc. Céac ban tin SIP thuong c6 kich thudc nhd hon MTU (Message
Transport Unit). Néu ban tin 16n thi phai ding TCP, vi 1y do nay ma SIP khong c6
churc nang chia nho goi.

d~7 d~7

100.101.102.103 200.201.202.203

1 Click To expand
UDP Datagram

Source IP: 100.101.102.103
Source port: 42172
Destination IP: 200.201.202.203 Destination port: 5060

UDP Datagram
Source IP: 200.201.202.203
Source port: 60134
Destination IP: 100.101.102.103 Destination port: 5060

Hinh 2.12 (a): Trao doi ban tin SIP bang UDP

22.6.2 TCP

TCP 1a giao thirc ¢ tang van chuyén dang tin ciy do c6 diéu khién tic nghén,
hon nira nd c6 thé van chuyén géi tin ¢ kich thudc bat ky. Nhuoc diém cia no 13
ting do tré.



'1-11

100-101.102.103 200.201.202.203

Open TCP Connection

Source IP: 100.101.102.103

Source port: 41270

Destination IP: 200.201.202.203 Destination port: 5060 INVITE
sent in TCP stream

302 Moved

sent in TCP stream

ACK

sent in TCP stream
Close TCP Connection

Hinh 2.12(b): Vén chuyén bén tin SIP bang TCP

Pé ting cudng tinh bao mat thi con co nhing giao thic bd sung dé van
chuyén ban tin SIP nhu TLS, SRTP.
2.2.7 Sosanh H.323 va SIP

SIP va H.323 duoc phat trién v6i nhimg muc dich khac nhau boi cac to chic
khac nhau. H.323 dugc phat trién bai ITU-T tir theo PSTN, ding ma héa nhi phan
va dung lai mét phﬁn bao hi¢u ISDN. SIP duoc IETF phat trién dya trén mang
Internet, dung mot sd giao thirc va chirc ning cua mang Internet.

Hé théng md héa. SIP 1 giao thic text-based (text dang ASCII) giéng nhur
HTTP trong khi d6 H.323 duing cac ban tin ma hdéa nhi phan. Ma hoa nhi phan giup
giam kich thudce ban tin nhung né phtrc tap hon dang text binh thuong. Nguoc lai
cac ban tin text dé dang tao ra, luu lai, kiém tra va khong can bat ¢t mot tool nao
dé bién dich no, diéu nay lam cho SIP than thién véi mdi trudng Internet va cac
nha phat trién web. Ban tin SIP ¢6 cdu tric ABNF, (Augmented Backus-Naur
Form) con ban tin H.323 ASN.1 khéng ¢ cau tric.

H.323 chi ¢6 chiic ning bao hiéu, SIP c6 thém kha nang thong tin vé trang
thai ciia user (presense and Instant message) vi SIP st dung dia chi URI. Diéu nay
1a thé manh ciia SIP va hau hét cac dich vu ngay nay dung SIP nhiéu hon so voi
H.323. SIP dugc hd trg boi thiét bi ciia cac nha cung cap dich vu va dang dan thay
thé H.323. SIP ciing dugc cac hang di dong str dung nhu giao thic bao hiéu cude



g0i.Tinh cudc: SIP mudn c6 thong tin tinh cude phéi ¢ trong qua trinh bao hiéu
cudc goi dé phat hién ra thoi diém két thuc cude goi. Con voi H.323, tai thoi diém
khéi tao va két thiuc cudc go1, cac thong tin tinh cudc nam trong cac ban tin
ARQ/DRQ. Vi trudng hop cudc goi bao hiéu tryc tiép, EP thong bao cho GK thoi
diém bat dau va két thic cude goi béng ban tin RAS.

Vé mirc dé bao mdt: SIP ¢6 nhiéu hd trg bdo mat dam bao ma hoa, chiing
thuc dung certificate, toan ven ban tin end-to-end. Ban than SIP khong phat trién
nhitng hd tro ndy ma né thira hudng tir cac giao thic hd trg bao mat cua Internet
nhu TLS va S/MIME. Con H.323 thi xay dung H.235 cho ching thuc va ma hoa.

Céc thiét bj SIP con han ché vé viéc trao doi kha nang. Con cac thiét bi
trong mang H.323 c6 kha ning trao doi kha ning va thuong lugng md kénh nao
(audio, thoai, video hay dit li¢u).

H.323 va SIP cung t6n tai va c6 chirc ning tuong ty nhu nhau. SIP dugc hd
trg DNS va URL ngay tir dau con H.323 thi khong. Tuong tu nhu vay H.323 h tro
hoi nghi truyén hinh véi khai niém MCU ngay tir dau thi v6i SIP tinh ning do
duogc phat trién sau goi 1a “focus”.

SIP ban dau dung UDP, sau d6 dung TCP. Con véi H.323 thi ban dau khéng
dung UDP nhung bay gid da c6 hd trg thém UDP.

Uu diém cua tirng giao thirc:

H.323 dung thay thé mot phan trong hé thong PSTN va chiém linh thi
truong hoi nghi truyén hinh. i véi nhitng bd phéan chi ding tinh ning bao hiéu
(thiét 1ap va két thic) cudc goi, khong ding hét nhimg wu diém ndi trdi cta SIP thi
khong can thay thé H.323 bang SIP.

SIP hién tai van chua hd trg hoi nghi truyén hinh. Diém manh cua n6 hién
tai van 1a mot giao thic don gian, dua trén kién trac Internet.

2.2.8 Giao thirc vin chuyén trong VoIP

Giao thirc thoi gian thuc Real-time Protocol (RTP) duoc ra doi do to chic
IETF d& xuit, n6 dam bao co ché van chuyén va giam sat phuong thic truyén
thong thoi gian thuc trén mang IP. RTP ¢6 hai thanh phan:

- Ban than RTP mang chirc nang van chuyén, cung cap cac thong tin vé cac



g0i tin thoai.

- Giao thirc diéu khién thoi gian thuc RTCP (Real-time Control Protocol)
mang chirc ning giam sat va danh gia chat luong truyén tin.
2.2.8.1 RTP

Mot cudce thoai thong thuong duoc chia thanh cac phién bao hiéu cudc goi,
diéu khién cudc goi, thoa thuan phuong thirc truyén thong va phién hoi thoai. Vi tri
ctia RTP nam trong phién hoi thoai.

Céch thue truyén tiéng néi qua mang IP: Qua phién thoa thuén phuong thirc
truyén thong, cic bén tham gia hoi thoai tién hanh mé hai cong UDP ké nhau, cong
chin cho truyén tiéng néi (RTP), cong 1é cho truyén céc thong tin trang thai dé
giam sat (RTCP). Thong thudng, hai cong duoc chon méc dinh 13 5004 va 5005.

Tai phia phat, tiéng n6i duoc didu ché thanh dang $6 hoa, qua bo CODEC
duoc nén thanh cac goi tin dé truyén di. Khi di xudng tang UDP/IP, mdi goi tin
dugc gin véi mot header tuong tmg. Header nay co kich thudc 40 byte, cho biét
dia chi IP ngudn, dia chi IP dich, cong tuong tmg, header RTP va cé4c théng tin

khac:
RTP Header Voice Dat
IP Header 12 Bytes oice Data

" 40 Bytes ‘{

Hinh 2.13;: Goi RTP

Chang han nhu ta st dung G.723.1 thi mdi payload c6 kich thudc 24 byte,
nhu vay phan dif liéu cho mdi gbi tin chi chiém 37,5%.

Header RTP cho biét phuong thirc md héa duge st dung cho goi tin nay, chi
muc goi, nhan thoi gian cia nd va cac thong tin quan trong khéac. Tt cac thong tin
nay ta co thé xac dinh rang budc giita goi tin v4i thoi gian.

Header RTP gém 2 phan :

Phan c6 dinh dai 12 byte.



Phan m& rong dé ngudi sir dung c6 thé dua thém céc thong tin khéc.
Header RTP cho mdi géi tin c6 dang :

Bit Offset 01 2 3 4.7 8 9-15 16-31
0 Version | Padding | Ext. ggsft Marker Pag’l::d S:g;ebnecre
32 Timestamp
64 Synchronization Source (SSRC) Identifier
96 Contributing Source (CSRC) Identifier
96+32*CC Payload

Hinh 2.14: CAu tric header cia RTP

Céac goi duoc sap xép lai theo ding thir tu thdi gian thuc & bén nhan rdi
dugc giai ma va phat lai.

RTP hd tro hinh thirc hoi thoai da diém mot cach rat linh hoat. Diéu nay hét
strc quan trong, dic biét trong trudng hop s6 thanh vién tham gia hoi thoai 13 nho
dé tiét kiém tai nguyén mang. Pa phan hoi thoai dién ra dudi hinh thic phat da
diém. Néu c6 yéu cau phiic dap gitra hai thanh vién thi ta lua chon cach thirc hoi
thoai don phat dap.

— Moy - - )

Decontralized Centralized

Hinh 2.15: Hoi thoai da diém
RTP cho phép str dung cac bo tron va bod chuyén ddi. BO tron 1a thiét bi nhan
cac ludng thong tin tir vai ngudn co toc do truyén khac nhau, tron ching lai voi
nhau va chuyén tiép theo mot tbe dd xac dinh & dau ra. Bo chuyén d6i nhan mot

ludng thong tin & dau vao, chuyén dbi n thanh mot khuon dang khac & dau ra. Cac



bd chuyén doi c6 ich cho su thu nhd bang thong theo yéu cau cua dong sb lidu
trude khi giri vao két ndi bang thong hep hon ma khong can yéu cau ngudn phat
RTP thu nho tdc do truyén tin ca nd. Diéu nay cho phép cac bén két ndi theo mot
lién két nhanh ma van dam béao truyén thong chat luong cao. Céc bd tron cho phép
gi6i han bang thong theo yéu cau hdi thoai.

2.2.8.2 RTCP

Tir céc thong tin cung cap trong RTP cho mdi goi tin, ta c6 thé giam sat chat
luong truyén tiéng noéi trong qué trinh dién ra hoi thoai. RTCP phan tich va xu Iy
cac thong tin ndy dé tong hop thanh cac thong tin trang thai roi dua ra cc ban tin
phan hdi dén tat ca cac thanh vién. Ta co thé dé diéu chinh téc do truyén $6 lidu
néu can, trong khi cac bén nhéan khac cé thé x4c dinh xem van dé chét luong dich
vu 13 cyc bo hay toan mang. Dong thoi, nha quan 1y mang c6 thé sir dung cac théng
tin tong hop cho viéc danh gia va quan 1y chit luong dich vu trong mang do.

Ngoai ra, cac bén tham gia co thé trao d6i cac muc mo ta thanh vién nhu tén,
e-mail, s6 dién thoai va cac thong tin khac.

Giao thirc diéu khién thoi gian thuc Real-time Control Protocol (RTCP) ¢
nhiém vu gidm sat va danh gia qud trinh truyén tin dva trén viéc truyé n mot cach
dinh ky cac géi tin diéu khién t6i cac thanh vién tham gia hoi thoai véi cliing co ché
truyén dit liéu. RTCP thi hanh 4 chtic ning chinh :

Cung cap co ché phan hdi chét luong truyén dir lidu. Bén giri théng ké qua
trinh giri dit liu qua ban tin nguoi guri cho cac thanh vién. Bén nhan ciing tién
hanh guri lai ban théng ké cac thong tin nhan dugc qua ban tin nguoi nhan. Tur viéc
gidm sat qué trinh giri va nhan gilta cac bén, ta ¢ thé diéu chinh lai cac thong sb
can thiét dé ting chat lugng cho cudc goi. Pay 1a chirc ning quan trong nhét clia
RTCP.

M&i nguén cung cp goi tin RTP duoc dinh danh bdi mot tén CNAME
(Canonical end-point identifer SDES item). RTCP ¢6 nhiém vu cho céac thanh vién
biét tén nay. Khi c6 thanh vién méi tham gia hdi thoai thi anh ta phai dugc gan véi
mot truong CNAME trong goi tin SDES.

Quan sat so thanh vién tham gia hoi thoai thong qua sy thong ké & cac ban
tin.



Mang cac thong tin thiét 1ap cudc goi, cac thong tin vé ngudi ding. Pay 1a
churc ndng tuy chon. N6 dac biét hiru ich vé1 viée diéu khién cac phién long, cho
phép dé dang thém bt s6 thanh vién tham gia hoi thoai ma khong can co rang
budc nao.

Céc thong tin duge cung cp goi tin RTCP cho phép mdi thanh vién tham
gia hoi thoai giam sat duoc chat luong truyén tin, sd goi tin da giri di, sd goi tin
nhan dugc, ty 1€ goi tin bi mat, tré 1a bao nhiéu... Vi vay, cac thong tin nay thuong
duogc cap nhat mot cach dinh ky va chiém khong qua 5% giai thong cudc goi.

Nhu vay khong nhitng RTP dap tng dugc yéu cau thoi gian thyc cho viée
truyén tiéng néi qua mang IP ma con cho phép ta giam sat va danh gia chat luong
truyén tin cho VoIP. C6 rit nhiéu yéu td anh huong toi chat luong dich vu (Quality
of Service-

QoS) cho VoIP nhung chu yéu 1a do 3 nguyén nhan tré, ty 1& goi tin mat va
Jitter. Tai mdi thoi diém dién ra hoi thoai ta déu ¢ thé quan sat va danh gid cac
tham s nay.

Tuy nhién, ban thin RTP hoat dong trén ting IP ma ban chit mang IP 13
chuyén mach géi, do vy RTP khong can thiép dugc tdi cac nguyén nhan trén. Ta
khong thé diéu khién duoc chit lugng dich vu qua thoai trén IP ma chi giam sat va
danh gia qua viéc st dung RTP. Bién phép khic phuc hién nay 1a st dung giao
thirc gitr trude tai nguyén Resource Reservation Protocol (RSVP) cho VolIP.



Chuong 111

UNG DUNG HE THONG VAO TONG PAI CAP CUU 115 HAI PHONG

GIAI PHAP: NANG CAP HE THONG TONG PAI CAP CUU 115 HAI
PHONG NHAM TANG NANG LUC TIEP NHAN CUQC GQI CHO TRUNG

TAM

3.1.Hién trang tai don vi :

Tai phong truc 115 c6 2 dudng dién thoai, mdi dudng dau song song 2
may thoai loai analog.

S6 dai dién 1a 115, c6 hai s6 may hién dang duoc sir dung 1a 3631115 va
3630718.

Khi c6 cudc goi dén 115 tong dai s& dinh tuyén t6i s6 3631115 sé& c6 dién
thoai vién nhac may nghe. Trong thoi diém nay néu co tin hiéu tiép tuc
goi dén 115 thi cudc goi s& dugc chuyén huéng sang 3630718, dién thoai
vién thir hai sé tiép nhan cudc goi nay.

Trong trudng hop c6 cudc goi tiép theo goi dén sé 115, s6 may s& bao
ban va nguoi goi s& phai chd dén khi mét trong hai sé 3631115 va
3630718 duoc giai phong dé goi lai.

Ngoai hai s6 may hién dang sir dung la 3631115 va 3630718, trung tam
115 khéng sir dung bat ki giai phap tong dai ndi bo nao.

Nhu vay hién tai trung tdm 115 chi c6 thé tiép nhan téi da 2 cudc goi trong

cung mét thoi diém.

3.2. Nhu cau:

Trung tdm 115 hién dua ra yéu cau mé rong kha nang tiép nhan cudc goi

ddng thoi tir 03 dén 10 cudc trong cuing mot thoi diém, giai quyét viéc tic

nghén cudc goi, dam bao phuong an hoat dong 24/7, Iuu trit dir liéu va trich

xuat di liéu khi can thiét



3.3. Pé xuat giai phap :

Do yéu cau trién khai dich vu tai don vi VNPT Hai Phong xin cung cap 02
phuong an dé khach khang lya chon nhu sau :

3.3.1 Phuwong an 01 :

VNPT Hai Phong dé xuat phuong an str dung tong dai sé tap trung trén 1

dau sb 1a 3630115 véi 10 ludng.
Phuong an tong dai s6 cia VNPT Hai Phong s& cung cip 10 may con dugc
danh s6 theo thi tw. Khi ¢ cudc goi dén 115 céc cudc goi s& tu dong duoc
chuyén sang cac may con. Véi 10 ludng tong dai 115 sé& cd thé tiép nhan 10
cudc goi dén ddng thoi.

Trong trudng hop khach hang c6 nhu cau nang cap ning luc tiép nhan cudc
goi VNPT Hai Phong c6 thé dé dang nang cap duwa trén ha tang tong dai sb

ma khach hang da trang bi theo phuong an trén
3.3.1.1 Pé xuit thiét bj :

- Tong dai dién thoai: 1 tong dai IP Grandstream UCM6301
- Dién thoai: 10 dién thoai IP

- Switch: 1 switch cap POE

- Modem iGate: VNPT

- Kénh truyén: MegaWan

- Turack: 10U

- UPS: 5000VA

- Day mang: CAT5e

- Thiét bi luu log: 500GB



3.3.1.2 M0 hinh trién khai va cdu hinh co ban h¢ thong

Cudc goi
TSL
iGate
: Cuoc goi
Cap ngudn g
Tong dai
ép nguufu o d
Cudc goi
UPS .
Cap nguan
Cudc goi
; —
Switch POE Cudc go ooo
ooo
ooo
Cudc goi

Hinh 3.3.1 Mé hinh d4u néi phwong 4n 1



Cau hinh khai bao Sip trén IP Grandstream UCM6301

VolP Trunks > Edit SIP Trunk: 02253842554

Basic Settings Advanced Settings Cancel

| Media
Codec Preference 14 items Available 2 items Selected
Q Q
iLBC PCMA
G.722 PCMU
G.7221
G.722.1C
G.723
H.263
Packet Loss Retransmission NACK+RTX(SSRC-GROUP)
Audio FEC
Video FEC
ICE Support
TURN Relay
FECC
Silence Suppression
SRTP Disabled
SRTP Crypto Suite 3 items Available 1 item Selected
Q Q
AES_256_CM_HMAC_SHA1_80 AES_CM_128_HMAC_SHA1_80

AEAD_AES_128_GCM

AEAD_AES_256_GCM



VolIP Trunks > Edit SIP Trunk: 02253842554

Basic Settings Advanced Settings Cancel Save
| Media
Codec Preference 14 items Available 2 items Selected
Q Q
iLBC PCMA
G.722 PCMU
G.7221
G.7221C
G.723
H.263
Packet Loss Retransmission MNACK+RTX(SSRC-GROUP)
Audio FEC
Video FEC
AN r4 AN - 7 -
Hinh Cau hinh khai bao Sip UCM6301
X N - s - \
Cau hinh khai bao Extension va Inbout , Outbout
Extensions > Edit Extension: 1000
Basic Se Media Features Specific Time Wave Follow Me Cancel Save
| General
* Extension CallerlD Number
+ Call Privileges National = SIP/IAX Password seassnnens At
AuthiD Voicemail Disable

Voicemail Password

Send Voicemail Email
Notification

Keep Voicemail after Emailing

Keep-alive Frequency

Enable SCA

Sync Contact

Inbound Routes > Edit Inbound Rule

Default Mode

* Default Destination

| Time Condition

TIME CONDITION

Ring Group

TIME WEEK

Skip Voicemail Password
Verification

Attach Voicemail to Email

Enable Keep-alive

Disable This Extension

Emergency CID

2253842554

MONTH DAY DESTINATION

OPTIONS



Outbound Routes > Edit Outbound Rule: goi_noihat

| General

* Qutbound Rule Name

* Pattern NXOOGOK

PIN Groups None

Password

Local Country Code

| Enable Source Caller ID Whitelist

Enable Source Caller ID
Whitelist

| call Duration Limit

Call Duration Limit

Disable This Route

Privilege Level

PIN Groups with Privilege

Level

Auto Record

Outbound Route CID

Local

| call Duration Limit

Call Duration Limit

| Main Trunk

= Trunk SIP Trunks -- 02253842554

Strip

Prepend

| Failover Trunk

TRUNKS

SIP Trunks -- 02253842554

Outbound Routes > Edit OQutbound Rule: goira
| General
* Qutbound Rule Name goira

* Pattern 0z.

_1[089].
_[23456789).
PIN Groups None
Password
Local Country Code

| Enable Source Caller 1D Whitelist

Enable Source Caller ID
Whitelist

| call Duration Limit

Call Duration Limit

STRIP

PREPEND

Disable This Route

Privilege Level

PIN Groups with Privilege
Level

Auto Record

Outbound Route CID

National

OPTIONS

(EA|



3.3.2 Phuong an 02

VNPT Hai Phong dé xuat phuong an sir dung tong dai sé tap trung trén 1 dau
s6 12 3630115 va két hop cing ATA VolP Grandstream HT814 / HT818. T4n
dung hé théng san c6 tai don vi, cling dé toi wu chi phi va dap img duoc yéu
cau cua don vi
3.3.2.1 Pé xuit thiét bi

- Téng dai dién thoai: 01 ATA VoIP Grandstream HT814 / HT818

- bién thoai: 4 /8 dién thoai Analog

- Modem iGate: VNPT

- Kénh truyén: MegaWan

- UPS: 5000VA

- Thiét bi lvu log: 500GB
3.3.2.2 M0 hinh trién khai

Cudc goi

TSL

iGate

‘ 1 Cudc goi
Cap nguon

Tong dai
sp ngudn——— | :. =.I'

| Cudc goi

UPrPs Cudc goi

—
ooo
ooo
000 %=

|

=] =]-]
ooo
ooo

Hinh : Mé hinh d4u néi phwong an 2



Cdu hinh khai bao Sip trén ATA VolP Grandstream HT814

A Not secure | 192.168.2.1/cgi-bin/login

@® Not secure | 192.168.2.1/cgi-bin/dologin

WAN-- 00.0B:82:D4:8D:87  LAN-- 00:0B:82:D4:8D:86 (Device MAC)
10.0.0.117

: HTS18

V13B Part Number -- 9610006113B (C1)
Program - 1087 Bootloader-- 1083 Core--1083 Base--1085

* CPE--101.79
: Runnmg Mem: 32848
: 152451 up 8 min




A Not secure | 192.168.2.1/cgi-bin/config_fxs o~ i

User Settings L
Port SIPUserID  Authenticate ID Password  Name Profile ID umcmnmummm Enable Port
sip0000001_ustder| sip0000001_ustde eressesseesse | Line 1 |[Profile 1 v |[Active v | No ®
| | i \Line2  |[Profletv/[1  v] No @
5ip0000002_ustchs| sip0000002_ustch | |latarm1 | Profile 1 v | [None v No @
5ip0000003_ustehs) sip0000003_usteh | (Aarm2 | [Profile 1 v |[None v| No ®
5ip0000004 _ustchs| sip0000004_ustek | licc |[Profile 1 v |[None v | No ®
5Ip9000001_ustche sip9000001_usteH | | Fax |[Profile 2 v |[None v| No ®
1 I | [Profile 1 v |[None | No ®
1l 1l |[Profite 1 v|[None v | No ®

0o OOEO®ROGO

1
2
3
Kl
5
6
7
8
Port
b &

NAT UDP timeout: (30
Uplink bandwidth:

Evable UPnP support:  ® No ) Yes
Reply 10 ICMP on WANport: % No ' Yes (Unit will niot respond to PING from WAN side if set to No)

Cloned WAN MAC Addr: | ] | I ] | [ ] [ (in hex format)

Enagble LANDHCP: ' No ™ Yes

LAN DHCP Base IP: 19216821 ' (base IP for the LAN port, default is 192.168.2.1)
LAN DHCP Start IP: (192 168 2 100 (default 1s 192 168 2 100)

LAN DHCP Exd IP: 192 168 2 199 | (default 1s 192.168.2 199)

LAN Subner Mask: 2552552550 | (default 1s 255.255.255.0)
DHCP IP Lease Time: 120 (in units of hours, default is 120 hours or 5 days)

DMZIP:

Hinh 3.3.2 Cau hinh khai béo Sip ATA HT814



3.4 Uu diém — Nhuoc diém cia hé théng méi so véi hé thong ci

STT Uu diém Nhuwoe diém

-Ti wu toan bo hé théng nang cap dé dang | -Chi phi kénh truyén va thiét bi lon.
Phrong 4n 1 chi can khai bao tir xa |
- Quan tri, giam sat hé thong téi tieng use
-Di chuyén va mé rong hé théng nhanh ,
khong tén nhan lyc quan tri hé théng
-Khic phuc sy ¢b ,chuyén du phong trong
thoi gian ngén do ludn cé Backup

- Loai bo phan 13i ngh&n cudc goi cua hé

théng cii

- Chi phi thap do tan dung hé théng dién -Chura dap (ing hét duoc yéu cau do
thoai Analog cii dang str dung khong dong bo thiét bi dau cudi, van
Phuong 4n 2 | - Quan tri, giam sat trang thai dén dugc con thiét bi trung gian chuyén doi tur
Router va ATA VolIP Grandstream HT814 | IP qua Anlog c6 thé dan dén treo thiét
-Loai bo phan 18i nghé cudc goi caa hé bi

théng cii




Tai Liéu Tham Khao



KET LUAN

Sau thoi gian lam dd &n véi sy hudng dan tan tinh cua thay gido Nguyén
Vin Duong. Em di hoan thanh dé tai dugc giao véi noi dung “ Nghién cau bo
chuyén do6i VolP Grandstream HT814, Ung dung nang cap cho hé théng cudc goi
115 Hai Phong . Thong qua dé tai da gip em hiéu rd hon vé nhiing gi da duogc

hoc tap trong subt thoi gian qua.

Do kién thiac con han ché nén trong dd 4n cia em con rat nhiéu khiém
khuyét va thiéu sét. Qua d6 em mong nhan dugc su gop y cua thay cd va cac ban

dé d6 &n nay cua em duoc hoan thién hon nira.

Em xin chan thanh cdm on thay gido Nguyén Van Duong di hudng dan va
gitip & em hoan thanh d6 an ndy. Do chinh 13 nhitng kién thicc co ban gidp em
hoan thanh nhiém vu tét nghiép va la nén tang cho cdng viéc caa em sau nay. Em

xin chan thanh cam on !
Hai phong, ngay.... thang... nam 2024

Sinh Vién

Nguyén Tuin Linh



