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LOI MO PAU

Véi sy phat trién nhay vot ciia mang chuyén mach géi IP hién nay cing
vo1 su hol nhap manh mé vao nén kinh t& khu vuc va thé gio1, moi trudng
vién thong Viét Nam ciling c6 nhimg budc chuyén 16n véi hang loat cac dich
vu moi. Chéng han nhu su ra doi cua mang dién thoai di dong méi Sfone pha
v& thé doc quyén cua Vinafone, Mobifone, tiép theo 13 dich vu dudng truyén
Internet toc d6 cao ADSL vé&i chi phi thap, roi tiép theo 13 sy ra doi cta dich
vu goi dién thoai quéc té gia ré Internet Phone.

Su xuit hién cta VoIP di gay nén mot sy cha y dac biét trong linh vuc
vién thong thé gidi, loi ich ma nd mang lai 1a rat 16n. D6i voi nguoi tiéu dung,
loi ich dau tién ma ho dat duoc 1a chi phi cudc goi s& ré hon déng ké. Con dbi
v6i cac nha san xuét, cung cdp va khai thac mang, truyén thoai qua mang
Internet m¢ ra nhiing thach thirc méi nhung cling hira hen kha nang lgi nhuan
dang ké. VoIP ngay cang dap tng tot hon cac yéu cau dit ra nhu chat luong
dich vu, gid thanh, ) luong tich hop céac dich vu thoai 1an phi thoai. Mang
VoIP ra do1 nhu 1a mot cudc cac mang cua hé théng vién thong va xa hoi. Véi
nhiing wu diém vuot troi, mang VolP da chung t6 dugc strc séng va tinh thuc
tién cao ctia no.

Pé thay dugc nhitng wu nhuge diém ciing nhu nhimg loi ich ma VoIP da
mang lai va nhitng (mg dung thuc té trong do 4n nay em nghién ctru vé Dé tai:
“Cong nghé VoIP va ing dung”. D6 4n gébm 3 chuong:

Chwong I: Tong quan vé VoIP
Chwong II: Cong nghé VolP
Chuwong III: Ung dung coéng nghé VoIP
Do han ché vé thoi gian nghién ctru, khudén kho ctua Do an cling nhu
kién thirc va kinh nghiém tng dung thyc tién nén D6 an ctia em khong tranh
khoi nhitng thiéu s6t. Rat mong nhan dugc su cam thong va dong gop ¥ kién
clia cac thay cd gido, ban be, dé D6 an cua em duoc hoan thién hon.
Em xin chan thanh cdm on!
Hai phong, ngay 12 thang 7 nam 2010
Sinh vién
Nguyén Thi Hang
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Chuong 1

TONG QUAN VE VOIP

1.1. GIOI THIEU CHUNG VE VOIP

VolIP (Voice over Internet Protocol) 1a cong nghé cho phép truyén thoai
str dung giao thirc mang IP, trén co so ha ting san c6 ciia mang Internet. VOIP
12 mot trong nhimg cong nghé vién thong dang dugc quan tim nhit hién nay
khong chi dbi v6i nha khai thac, cidc nha san xudt ma con ca voi ngudi sir
dung dich vu.

VolIP cho phép tao cudc goi duong dai qua mang dit liéu IP c6 san thay
vi phai duoc truyén qua mang PSTN (Public Switch Telephone Network).
Ngay nay nhiéu cong ty da thuc hién giai phap VoIP cua ho dé giam chi phi

cho nhirng cudc goi duong dai gitra nhiéu chi nhanh xa nhau.

Personal Telephone
Computer

4 Phone
Cable g4 e

Mn(lcm,‘,f §| Adapter
-

-

7 X -
3 I'
ersonal g
! * g I'elephone
oy C-omputer

Hinh 1.1: Mo hinh truyén thoai qua IP

Il

Nhin chung VoIP c6 thé vira thuc hién moi cudc goi nhu trén mang
dién thoai kénh truyén théng PSTN, vira dong thoi truyén dif trén co s& mang
truyén dir liéu. Nhu vay, né da tan dung dugc stc manh va sy phat trién vuot
bac cua mang IP von chi duge st dung dé truyén dir li¢u thong thuong.

Cong nghé nay dya trén chuyén mach géi, nham thay thé céng nghé

truyén thoai cii dung chuyén mach kénh. Nguyén tic cia VoIP bao gom viéc
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s6 hoa tin hiéu tiéng néi, thue hién viéc nén tin hiéu sd, chia nho cac gb1 néu
can va truyén gdi tin ndy qua mang, toi noi nhan cac goi tin nay duogc rap lai
theo ding thtr t cia ban tin, giai ma tin hiéu twong tu phuc hoi lai tiéng noi
ban dau.

Dé goi dién qua VoIP, ngudi dung can c6 chuong trinh phdn mém dién

thoai SIP hodc mot dién thoai VoIP dang phdn cimg. Co thé goi dién thoai

dén bat cir dau, cho bat ky ai d6i v6i ca sb dién thoai VoIP va nhiing ngudi

dung s dién thoai binh thuong.

SIP Phone
sip.user@domain

; VolP
> 1 | N < Gateway

| Corporate Network A

router

4 IPPhone

Hinh 1.2: M5 hinh chung cta mot ké nbi VoIP

DPé co thé hiéu duoc nhirng uu diém cta VolIP mang lai, trudc hét
chung ta di vao nghién ctru mang chuyén mach goi néi chung va mang VolP
noi riéng.

Ky thuat chuyén mach géi (Packet Switching): Trong chuyén mach
g6i mdi ban tin dugc chia thanh cac gdi tin (packet), c6 khuon dang duoc quy
dinh trudc. Trong mdi goi cling ¢ chira thong tin diéu khién: Pia chi tram
nguén, dia chi tram dich va s th tu cta g6 tin...Cac thong tin diéu khién
dugc ti thiéu, chira cac thong tin ma mang yéu cau dé co thé dinh tuyén duoc

cho céc goi tin qua mang va dua n6 té1 dich. Tai moi node trén tuyén goi tin
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duoc nhan, nhé va sau do thi chuyén tiép cho t&i tram dich. Vi ky thuat
chuyén mach goi trong qua trinh truyén tin c6 thé duoc dinh tuyén dong dé
truyén tin. Piéu kho khin nhit ddi v6i chuyén mach géi 13 viéc tap hop céc
gdbi tin dé tao ban tin ban dau; dic biét 1a khi cac g6i tin dugc truyén theo
nhiéu con duong khac nhau téi tram dich. Chinh vi 1y do trén ma cac géi tin
can phai dugc danh dau sb tht tu, diéu nay c6 tac dung chéng 13p, stra sai va
c6 thé truyén lai khi hién twong mét gbi xay ra.
Cic wu diém ciia chuyén mach géi:

e Mém déo va hiéu suat truyén tin cao: Tinh mém déo trong dinh tuyén,
trong viéc thay doi bang thong. Hiéu suit st dung duong truyén rt cao
vi trong chuyén mach goi khong c6 khai niém kénh cb dinh va danh
riéng, do d6 tan dung duogc tdi da hiéu suat duong truyén.

e Kha ning tryén vu tién: Vi mot chong giao thic di kém, chuyén mach
g6i ¢6 ché do wu tién cho cac tmg dung khac nhau theo cic mirc khac
nhau. Diéu nay ciing 14 co sé dé phat trién mang VolIP.

¢ Kha ndng cung cép nhiéu dich vu thoai va phi thoai.

e Thich nghi tot néu nhu c6 15i xay ra: Pic tinh nay c¢6 duoc 1a nho kha
nang dinh tuyén dong ctia mang.

Nhuwoe diém:

= Tré duong truyén l6m: Do di qua mdi tram, dit liéu duoc luu trit, xir ly
trude khi duge truyén di.

= Po tin cdy ciia mang goi khong cao, dé xdy ra tac nghén, 16i mat ban tin

= Tinh da dudng c6 thé gay la lap ban tin, loop 1am ting luu luong mang
khong can thiét.

= Tinh bao mat trén dudng truyén chung 1 khong cao.

1.2. PAC TINH CUA MANG VOIP
1.2.1. Uu diém

VoIP ra doi nham khai thac tinh hiéu qua ctia cic mang truyén so liéu,
khai thac tinh linh hoat trong phat trién cac Gmg dung méi cua giao thirc IP va
n6 duoc ap dung trén mot mang toan cau la mang Internet. Cac tién bo cua

cong nghé da mang dén cho VolIP nhitng vu diém sau:
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e Gidm chi phi cugc goi: Uu diém ndi bat cta dién thoai IP so véi dich
vu dién thoai hién tai 1a kha nang cung cép nhiing cudc goi duong dai
gia ré voi chét lugng chép nhan dugc. Néu dich vu dién thoai IP dugc
trién khai thi chi phi cho mot cudc goi dudng dai s& chi twong duong
v6i chi phi truy nhap Internet. Nguyén nhan din dén chi phi thap nhu
vay 1a do tin hiéu thoai dugc truyén tai trong mang IP c6 kha ning su
dung kénh hiéu qua cao. Pong thoi, k§ thuat nén thoai tién tién giam
tbc do bit tir 64Kbps xudng thap toi 8Kbps két hop voi toe do xu 1y
nhanh ctia cac bd vi xir Iy ngay nay cho phép viéc truyén tiéng noi theo
thoi gian thyc 13 ¢6 thé thuc hién duoc véi luong tai nguyén bing thong
thap hon nhiéu so voi ki thuat cil.

So sanh mot cude goi trong mang PSTN v1 mot cude goi qua mang IP:

v PSTN: Chi phi phai tra cho cudc goi trong mang PSTN la chi phi
phai bo ra dé duy tri cho mot kénh 64Kbps sudt tir dau cudi nay
t6i dau cudi kia thong qua mot hé thong cac tong dai. Chi phi nay
d6i vai cac cude goi duong dai (lién tinh, qudc té) 1a kha 16n.

v IP: Nguoi st dung tir mang PSTN chi phai duy tri kénh 64Kbps
dén Gateway cua nha cung cép dich vu tai dia phuong. Nha cung
cép dich vu dién thoai IP s€ dam nhan nhiém vu nén, dong goi
tin hi€u thoai va gui ching di qua mang IP mdt cach c6 hiéu qua
nhét dé t&i duge Gateway ndi téi mot mang dién thoai khac co
nguoi lién lac dau kia. Viéc két ndi nhu vay lam giam dang ké
chi phi cudc goi do phan 16n kénh truyén 64Kbps da dugc thay
thé bang viéc truyén théng tin qua mang di liéu hiéu qua cao.

o Tich hop mang thogi, mang so ligu va mang bdo hiéu: Trong dién
thoai IP, tin hiéu thoai, sb liéu va ngay ca bao hiéu déu c6 thé di trén
cing mot mang IP. Piéu nay sé& tiét kiém duogc chi phi dau tu dé xay
dung nhiitng mang riéng ré.

o Khd ning mé rong: Néu nhu cac hé tong dai thuong 1 nhiing hé thong
kin, thi rat kho dé thém vao d6 nhitng tinh ning thi cac thiét bi trong
mang Internet thuong cd kha ndng thém vao nhiing tinh nang maoi.

Chinh tinh mém déo do mang lai cho dich vu dién thoai IP kha nang
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mo rong dé dang hon so véi dién thoai truyén thong.

Khéng can théong tin diéu khién dé thiét Igp kénh truyén vat ly: Goi
thong tin trong mang IP truyén dén dich ma khong can mot su thiét 1ap
kénh nao. Goéi tin chi cdn mang dia chi ciia noi nhan cudi cling 1a thong
tin d6 ¢6 thé dén duoc dich. Do vay, viéc diéu khién cudc goi trong
mang IP chi can tip trung vao chtrc ning cudc goi ma khong can phai
tap trung vao chirc nang thiét lap kénh.

Qudn Iy biang théng: Trong dién thoai chuyén mach kénh, tai nguyén
bang thong cung cip cho mot cude thoai 1a ¢b dinh (mot kénh 64Kbps),
nhung trong dién thoai IP viéc phan chia tai nguyén cho céc cudc thoai
linh hoat hon nhiéu. Khi mdt cudc lién lac dién ra, néu luu luong cua
mang thap thi bang thong danh cho lién lac s& cho chat luong thoai tot
nhét co thé, nhung khi luu lugng cua mang cao thi mang sé han ché
bing thong cua timg cudc goi & mire duy tri chat luong thoai chdp nhan
dugc nhim phuc vu cung luc duoc nhiéu nguoi nhat. Diém nay cling la
mot yéu td 1am ting hiéu qua sir dung cua dién thoai IP.Viéc quan Iy
bang théng mot cach tiét kiém nhu vay cho phép nguoi ta nghi t6i
nhimg dich vy cao cdp hon nhu dién thoai hoi nghi, diéu ma voi cong
nghé chuyén mach cii thi khong thuc hién vi chi phi qua cao.

Nhiéu tinh nang dich vu: Tinh linh hoat cia mang IP cho phép tao ra
nhiéu tinh ning moéi trong dich vu thoai nhu: Cho biét thong tin vé
ngudi goi toi hay mot thué bao dién thoai IP c6 thé co nhiéu so lién lac
ma chi cdn mot thiét bi dau cudi duy nhat.

Kha niang multimedia: Trong mot cudce goi ngudi sir dung c6 thé vira
noi chuyén vura sir dung cac dich vu khac nhu truyén file, chia sé dir
ligu, hay xem hinh anh ctia nguo1 néi chuyén bén kia.

St dung hiéu qud: Nhu da biét VoIP truyén thoai qua mang Internet va
st dung giao thtrc IP, ngay nay IP 1a giao thirc mang dugc st dung rong
rdi nhat va c6 rat nhiéu tmg dung dang dugc khai thac trén co sé cac
giao thirc ciia mang IP, VoIP c6 thé két hop sir dung cc ing dung nay
dé nang cao hiéu qua sir dung mang. K§¥ thuat VoIP dugc st dung chu

yéu két hop véi cac mang mdy tinh do d6 c6 thé tan dung duoc sy phat
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1.2.2.

trién cua cong nghé thong tin dé nang cao hiéu qua str dung, cac phan
mém sé& hd tro rit nhiéu cho viéc khai thac cac dich vu cia mang VolIP.
Cong nghé thong tin cang phat trién thi viéc khai thac cang c6 hiéu qua, s&
xuét hién nhiéu dich vu méi hd tro nguoi st dung trong moi linh vuec.
Nhuoc diém

o Kj thudt phirc tgp: Truyén tin hiéu theo thoi gian thuc trén mang

chuyén mach géi 14 rat kho thuc hién do mat goi trong mang 1 khong
thé tranh va do tré khong cb dinh cia cac goi thong tin khi truyén trén
mang. Pé c6 dugc mot dich vu thoai chép nhan dugc can phai ¢c6 mot
k¥ thuat nén tin hiéu dat duoc nhiing yéu cau khat khe nhu: Ti s6 nén
16n, c6 kha ning suy doan va tao lai thong tin ciia cic goi bi that
lac...Toc dd xir Iy cua cac bd Codec phai du nhanh dé khong lam cudc
dam thoai bi gian doan. Déng thot co s& ha tﬁng cuia mang cling can
dugc nang cap 16n cac cong nghé mai dé cé tbe dd cao hon va co co
ché thyc hién chire nang QoS (Quality of Service).

Vin dé bdo mat: Mang Internet 13 mang c6 tinh rong khap va hdn hop,
trong d6 ¢ rat nhiéu loai may tinh khac nhau, cac dich vu khac nhau
cung st dung chung mdt co sd ha ting. Do vay khong co gi dam bao
rang thong tin lién quan dén c4 nhan ciing nhu s6 lién lac truy nhap sir
dung dich vu cta nguoi dung duge gitt bi mat. Va nguy co nghe 1én
cudc goi VoIP kha cao do cac goi dir liéu phai chuyén tiép qua nhiéu
tram trung gian trudc khi dén ngudi nghe hodc van dé truy cap trai
phép, hacker co thé loi dung céc 16 hé)ng bao mat dé xam nhap vao hé
théng mang.

Ngoai ra VoIP co thé gip nhiing van dé nhu khong thé sir dung duoc
dich vu khi ctip dién, khong thé két ndi dén cac dich vy khan nhu: cip

ctru, bao chay...

1.3. PHAT TRIEN DICH VU PIEN THOAI IP

1.3.1.

Kha niing trién khai dich vu dién thoai IP

Thoai qua IP hi¢én nay da hinh thanh moét dich vy phé bién, cung voi su

phat trién khong nging cta Internet. Bén canh d6 ta ciing thiy thuc té ring

cac nha cung cap phan mém hién nay déu tich hgp trong sdn pham cua ho
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nhirng tinh nang c6 thé hd tro cho dich vu VoIP nhu Microsolf, IBM..., diéu
d6 cho thay VoIP dang thuc sy phat trién hién tai va tuong lai dang rat hira

hen. Qua so dd sau ta thiy dugc kha nang phat trién cta dich vu.

D tai nguyén trén
mang Internet

Dich vu trén IP
phat trién manh

Gi4 cung cip VoIP
thay doi

\ 4

Loi thé gia ca tro
nén khong can thiét

Cic nha cung cip dich
vu méi & ISP ¢6 cho
dirng trong dich vu thoai

\ 4

Mang IP tai Phﬁn 16m
luu lwgng vien thong

Hinh 1.3: Dién thoai IP duoc sir dung rong

Dua vao so dd ta thay dé VoIP phat trién thi can phai c6 nhiing diéu
kién nhat dinh. D6 cling chinh 1a 1y do tai sao mac du hi¢n nay rat nhiéu cac
nha cung cip quan tim nhung thyuc sy dé c6 thé dung VoIP thay thé cho dich
vu dién thoai truyén théng thi con trong khoang thoi gian dai va VoIP chi ¢6
thé 12 mot dich vu chiém thiéu so.
1.3.2. Cac yéu cau khi phat trién dich vu dién thoai IP

Vi cac 1y do trén nén muc dich ciia nha phat trién 1a thém cac tinh ning
goi dién thoai (ca truyén thoai va bao hi¢u) vao cac mang IP, két nbi ching
vo1 mang dién thoai cong cong, cac mang dién thoai c4 nhan sao cho chung
duy tri cht lugng thoai hién tai va céc tinh chat ma ngudi ding mong muén.
Nhiing yéu cdu khi pht trién VoIP:

» Chiét luong thoai phai on dinh, do tré ch?ip nhan dugc va phai so sanh
duoc voi chét luong thoai cuia mang PSTN va cac mang co chét luong
phuc vu khac nhau.

= Mang IP co ban phai dap ung duoc nhimng tiéu chi hoat dong khat khe

bao gom giam thiéu vi¢c tur chdi cudc goi, mat mat géi va mat lién lac.
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Diéu nay doi hoi ngay ca khi mang bi nghén hodc khi ngudi sir dung
chung tai nguyén ctia mang cung mot lic.

* Tin hi€u bdo hi¢u phai c6 kha nang tuong tac dugc voi bdo hi¢u cua
mang khac (PSTN) dé khong giy ra sy thay ddi khi chuyén giao giira
cac mang ciing nhu khong anh huéng dén hoat dong cuia mang.

= Lién két cac dich vu PSTN/VoIP bao gém cac Gateway giita cac mang
truong thoai va mang dit liéu. Cac mang san co can duoc hd tro QoS va
cac dich vu cong déng toan cau dugc thiét 1ap.

1.3.3. Nhirng khé khin khi trién khai dich vu
V¥ Vén dé tiéu chuan: Do tiéu chuin quéc té ca dién thoai IP con dang
khéng ngimg phat trién va hoan thién va dic biét 13 tiéu chuan thong tin
giita cidc mién khac nhau, giita cic mang khac nhau v.v...con dang
trong thoi gian tranh luan d3 anh hudng truc tiép dén sy twong thich
giita cac san pham dién thoai VoIP ciia cdc nha cung cip khac nhau.
Ngoai ra van dé chuyén mach cua thué bao ¢ cdc mién khac nhau, van
dé 16 trinh va van dé tuong thich dich vu, van dé thanh toan cudc phi
giita cac nha cung cap dich vu khac nhau con dang cho doi.
¥ Vin d& mang truyén tai: Trong mang Internet 1a khong thé xac dinh
trude duge va ludn thay déi, vi vy anh huong nghiém trong dén chét
luong thong thoai. Cin cr vao tinh hinh k¥ thuét hién nay c6 thé noi
Internet d6i v6i thong tin dién thoai thoi gian thuc yéu cau chat luong
cao con ton tai nhiéu khuyét diém.
V¥ Van dé dung luong thiét bi: Cac nha san xuét thiét bi tiép nhan Internet va
cac nha san xut thiét bj cong mang déu dang cb ging phat trién véi quy
md 16n, tir vai cira ra E1 cho dén hon 100 ctra ra E1. Tuy nhién chat luong
ctia thiét bi hién nay con cach xa so véi san pham vién thong.
1.3.4. Xu huéng phat trién

Hién nay manh dat hira hen cho VoIP 1a cic mang doanh nghiép
Intranet va mang Etranet thuong mai. C& s& ha ting dwa trén IP cho phép diéu
khién quan 1y viéc st dung cac dich vu cho phép hay khong cho phép truy cap
cac dich vu. Cac san phém dién thoai trén mang Internet chua thé dap ung cac
yéu cau chat lugng dich vu nhu dién thoai thong thuong. Boi vay, phat trién

VoIP trén Intranet, Etranet 13 hudng phat trién trudc mit.
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Mot xu thé phat trién khac hira hen 13 xay dung cac cong ndi giita mang
IP va mang thoai 1a cac VoIP Gateway. Nhitng Gateway ndy xdy dung tir nén
tang PC tr¢ thanh cac hé thong manh c6 kha ning diéu khién hang trim cudc goi
dong thoi. Boi vay cac doanh nghiép sé phat trién luong 16n cac Gateway trong

nd luc giam chi phi lién quan dén luu luong thoai, fax va video hoi nghi.
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Chuong 2

CONG NGHE VOIP

2.1. KIEN TRUC MANG VOIP
2.1.1. M6 hinh kién tric phan ting ciia hé thong VoIP

CAu trac phan 16p cta hé thong VoIP phd bién hién nay dugc mo ta
gidng nhu cdu tric phan 16p ciia moé hinh TCP/IP va dugc biéu dién nhu sau:

Session
Transport TCP/UDP/SCT

Hinh 2.1: Mo hinh tham chiéu OSI so v&i md hinh mang VoIP

2.1.1.1. Lop giao tiép mang
Lép giao tiép mang: La 16p thp nhat cia mo hinh TCP/IP, c6 trach
nhiém nhan céac IP datagram va truyén chung trén mot mang nhat dinh. Nguoi
ta lai chia 16p giao tiép mang thanh 2 16p con la:
< Lop vat 1y: La 16p 1am viée vé6i cac thiét bi vat Iy véi cac chirc ning
nhu sau:
= Pinh nghia cac phan ctng dic biét, cung cip mdi truong truyén
dan nhu: Truyén trén moi trudng c6 day, moi truong khong day,
truyén qua cap quang hay cap dong.
= Ma3 hoa tin hiéu: Lop vat 1y c6 chlic nang ma hoda tin hi€u sao
cho pht hop v6i méi trudng truyén.

* Truyén va thu tin hiu tai cac dau cudi mang.
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% L&p lién két dix liéu: Tuwong tng véi 16p thir 2 trong md hinh OSI. Lép
lién két dix liéu dam bao viéc truyén dir 1iéu tin cay gilta cac dau cudi
cuc bo (local). Lép lién két lai duoc chia thanh hai phan 16p con 1a:
Piéu khién lién két logic (LLC), va diéu khién truy cap (MAC). Tai day
dir liéu duoc t6 chtc thanh cac khung (frame). Phan dau khung chira
dia chi va thong tin diéu khién, phan cudi khung danh cho viéc phat
hién 16i.
2.1.1.2. L6p mang

L6p mang twong tmg véi 16p thir 3 trong mé hinh tham chiéu OSI. Lép
mang st dung nhiing giao thirc nham dam bao truyén dir liéu gilta cac tram
khong ké nhau sao cho khong c6 16i. Pia chi 16p mang 1a dia chi logic, bao
gém dia chi IPv4 hoac IPv6. Dia chi IPv4 ¢6 32 bit va dia chi IPv6 c6 128 bit.

Giao thirc mang IP dugc thiét ké dé lién két cic mang may tinh st dung
phuong phap truyén thong va nhan dit liéu dudi dang géi. Giao thuc IP cho
phép truyén cac géi dir lidu tir diém ngudn téi diém dich co dia chi ¢d dinh.
Pon vi dir liéu dugce trao ddi 1a cac g061 dit 1i€u. Céc chuc nang duoc thuc hién
o 1P la:

e Danh dia chi: Tat ca cac Host trong mang va trong lién mang déu duoc
cung cap mot dia chi IP duy nhat. Theo giao thirc IPv4, mdi dia chi IP
gém 32bit va dugc chia lam 5 16p A,B,C,D,E. Cac 16p A,B,C dugc su
dung dé dinh danh cac host trén cac mang. Lop D duoc st dung cho
qua trinh truyén da diém con 16p E dé dy phong.

e Dinh tuyén: Giup xac dinh dudng di (tuyén) cho goi tin khi dugc truyén
trén mang. N6 giup lua chon dudng di toi uu cho cac goi dit lieu. Néu
hai host can lién lac khéng nam trén mot Subnet thi bang dinh tuyén sé
dugc st dung dé quyét dinh viéc chuyén dir liéu va cac bo dinh tuyén
thudng xuyén trao doi va cap nhat thong tin trong bang dinh tuyén tuy
thudc vao phuong phap dinh tuyén duoc sir dung.

e Truyén da diém: Hién nay c6 ba cach truyén cac géi IP la:

o Truyén mot diém dich (Unicast): Cac géi tin duoc truyén tir host
ngudn dén host dich duy nhat.

o Truyén quang ba: Géi tin duoc truyén dén tit ca cac host trong mang.

27



Cong nghé VolP va ung dung

o Truyén da diém: Goi tin duoc guri dén mot sb cac host nhat dinh
trong mang.

Ngoai ra, giao thirc IP con cung cip kha ning phan manh dir liéu 16n
thanh cac goi c6 kich thudc nho hon dé truyén qua mang.
2.1.1.3. Lép giao van

L6p giao van nam trén 16p tht 3 trong md hinh mang VoIP twong tng
v6i 16p 4 cia md hinh tham chiéu OSI. Cung cip dich vu truyén thong giira
cac chuong trinh Gmg dung chay trén cac may tinh khac nhau. Tang giao van
c6 2 giao thirc quan trong 13 TCP va UDP. Ngoai ra dé phu hop véi cac dich
vu truyén thoi gian thuc trong 16p giao van con c6 giao thitc SCTP.

Lop Transport co mot so nhiém vu nhw sau:

e Cho phép nhiéu ung dung truyén thong qua mang tai cung mot thoi
diém, trén cung mot thiét bi.

e Dam bdo dir liu dugc tin cay khi st dung giao thirc TCP, sép xép ding
g61 tin cho tung loai itmg dung khac nhau.

e Cung cap co ché truyén lai trong truong hop goi tin bi mat hodc 15i
trong qua trinh truyén tir ngudn t6i dich.

Chirc nang cua lop Transport:

= Pam bao duy tri cac két ndi riéng biét giita cac ung dung khic nhau
trén host ngudn va dich.
= Thuc hién phan manh tai ngudn va c6 co ché quan Iy goi tin nay.
= Ghép cac manh dir liéu tai dich dé tao thanh ludng dir liéu tng dung
trude khi day 1én 16p tng dung.
= (6 kha nang nhan dién cac ing dung khac nhau. Diéu nay giup cho 16p
Transport c6 thé khdi tao, duy tri, bao dudng va két thic nhiéu Gng
dung khac nhau trén cung mdt thiét bi.
2.1.1.4. L6p wng dung
Lop tmg dung trong mang VolP tuong Gmg vaoi 3 16p trén cung cua
OSI. La 16p lién quan tryc tiép dén nguoi dung. Lép ung dung chira mot loat
cac giao thirc phuc vu cho tng dung voice.
Cac giao thure bao hi¢u: H.323, SIP, MGCP, Megaco/ H.248.
Céc giao thirc truyén tin thoi gian thuc: RTP, RTCP, RSVP.
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Céc chuén nén thoai, video: G.711, G.722, G.723.1, G.728, G.729,
H.261, H.263.
2.1.2. M6 hinh phan 16p chirc nang
Vé mit chirc ning, cong nghé VoIP c¢o thé dugc chia 1am ba 16p nhu sau:

Loép trng dung dich vu

Giao dién mé va tuan theo chuin -

@leu Khién cuD

Giao dién m& va tuan theo chuin

@co’ s6' ha ting manD

Hinh 2.2: Mo hinh phan 16p chitc nang ctia VolP
2.1.2.1. Lép co sé ha ting mang géi

Thuc hién chirc nang truyén tai luu luong thoai. Trong VolP, co s¢ ha
tang 1a cac mang IP. Giao thirc truyén tai thoi gian thuc RTP két hop véi UDP
va IP giup truyén tai thong tin thoai qua mang IP. RTP chay trén UDP, con
UDP hoat dong trén IP hinh thanh lén co ché truyén RTP/UDP/IP trong VolP.

Trong cac mang IP, hi¢n tuwong cac goi IP that lac hodc dén khong theo
thir ty thuong xuyén xay ra. Co ché truyén TCP/IP khic phuc viéc mét goi
bang co ché truyén lai khong phu hop véi cac ing dung thoi gian thuc von rat
nhay cam véi tré. RTP véi truong tem thoi gian (timestamp) duoc dung dé
bén thu nhan biét va xu 1y cac van dé nhu tré, sy thay doi do tré (jitter) va sy
mat goi.
2.1.2.2. Lop diéu khién cudc goi

Thuc hién chirc nang bao hi€u, dinh hudng cudc goi trong VolP. Su
phan tach giita mat phang bao hiéu va truyén tai di duoc thuc hién ¢ PSTN
vo1 bao hiéu kénh chung SS7, nhung ¢ day nhan manh mét thuc té c6 nhiéu
chuén béo hiéu cho VoIP cung ton tai nhu H.323, SIP hay SGCP/MGCP. Céc
giao thirc bao hiéu nay co thé hoat dong cing nhau, dugc tmg dung dé phu
hop véi nhitng nhu cau cu thé clia mang. Ngoai ra, 16p ndy con cung cap chirc
nang truy nhap toi dich vu bén trén cling nhu cac giao dién lap trinh mo dé

phat trién tmg dung.
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2.1.2.3. L6op uwng dung dich vu

Pam nhiém chtc ning cung cap dich vu trong mang véi ca dich vu cii
tuong tu nhu trong PSTN va cac dich vu méi thém vao. Cac giao dién mo cho
phép cac nha cung cip phan mém doc lap phat trién ra nhiéu Gng dung méi.
Dic biét 1a cac tmg dung dua trén Web, cac tng dung két hop gitta thoai va
dir li¢u, cac ing dung lién quan to1 thuong mai dién tir. Su phan tach 16p dich
vu 1am cho céac dich vu mé&i duge trién khai nhanh chong. Ngoai ra, cac chiic
nang nhu quan ly, nhan thuc cudc goi va chuyén ddi dia chi cling dugc thyc
hién & 16p nay.

Do cac giao dién gitta cac 16p 1a mo va tuan theo chuén, tao ra nhiéu sy
lua chon khi xay dung thiét ké mang. Vi dy, ung véi 16p co s& ha t::ing mang
ta c6 thé dung cac Router va Switch cia hang Cisco, diéu khién cudc goi thuc
hién bang cac Gatekeeper ctia VocalTec va cac dich vu duoc cung cap boi
Server dich vu ctia Netspeak. Do d6 m6 hinh trén khong chi cé gia tri vé mat
Iy thuyét.

2.1.3. Kién triic mang VoIP

VolIP Server

IP Phone IP Phone

Signaling
Media Signaling
Setup -
2 Setup -
, call Proceeding
call Proceeding <«
<« — Connect
Connect =
4_.
- - - Lonnect ACK
IR [ Connect ACK
_ RTP / RTCP o
; |
Terminate Ca
Terminate Call pu-
é_
ACK
—> ACK

Hinh 2.3: Mo hinh kién trac tong quan ctia mang VoIP
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Trong md hinh ndy 13 sy ¢6 mit cta ba thanh phan chinh trong mang
VolIP do la:
< IP Phone (hay con goi 1a SoftPhone): La thiét bi giao dién dau cudi
phia nguoi ding véi mang VoIP. Cau tao chinh cia mot IP Phone gdm
hai thanh phan chinh:
= Thanh phﬁn bdo hi€u mang VolP: Bdo hi¢u cé thé 1a H.323 st
dung giao thirc TCP hay SIP st dung UDP hodac TCP lam giao
thire truyén tai ciia minh.
= Thanh phan truyén tai media: St dung RTP dé truyén ludng
media voi chat luong thoi gian thuc va dugc diéu khién theo
giao thirc RTCP.
¢ VoIP Server: Churc nang chinh cua Server trong mang VolP tuy thudc
vao giao thic bao hiéu duoc st dung. Nhung vé md hinh chung thi
VolIP Server thuc hién cac chirc nang sau:
= Dinh tuyén ban tin bao hiéu trong mang VolP.
= Pang ki, xac thuc nguoi sir dung.
= Dich dia chi trong mang.

NGi chung, VoIP Server trong mang nhu 13 dau néo chi huy moi hoat
dong ctia mang. Server cé thé tich hop tit ca cac chirc ning (SoftSwitch) hoic
nam tach biét trén cac Server chic ning khac nhau (Location Server,
Registrar Server, Proxy Server,...).

O day c6 mo ta viéc thiét lap mot cude goi gitrta hai dau cudi VoIP.
Chung ta c6 thé thiy duogc 18 rang vai trd cua timg thanh phan trong mang
cling nhu chirc ning cia cac giao thic truyén tai duoc st dung. Béo hiéu
VoIP c¢6 thé sir dung giao thitc TCP hay UDP tuy thudc vao giao thirc bdo
hiéu duoc sir dung (SIP hay H.323) va cu hinh duoc chon (UDP hay TCP
voi truong hop SIP).

Ban tin bao hiéu dugc dinh tuyén thong qua VoIP Server. O day, ta
khong dé cap t6i viée ding ki va xac thye ngudi dung vi nd con tiy thude vao
tung giao thirc cu thé lai ¢6 su khac nhau nhat dinh. O day c6 mot chu y 1a voi
truong hop st dung UDP, chung ta can str dung ban tin Connect ACK dé xac
nhan rang hai bén da bat tay xong va bat dau tién hanh cudc goi do UDP la
giao thic khong tin cay.
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2.1.4. Thuc hién cudc goi qua mang VolP

Hién tai, c6 3 phuong thire dé thuc hién cudce goi VoIP 14 sir dung may
tinh voi 1 két ndi Internet téc do cang cao cang tét, dién thoai VoIP (IP
phone) hoac dién thoai ban truyén thong két ndi dén VolP adapter.
2.1.4.1. M6 hinh PC-PC

Hinh 2.4: M6 hinh PC - PC

Trong moé hinh nay, mdi may tinh can dugc trang bi mdt sound card,

mot microphone, mot speraker va duoc két ndi truc tiép véi mang Internet
thong qua Modem hodc Card mang. Mdi may tinh dugc cai dat nhitng phan
mém dung riéng cho viéc truyén thoai, nhu vay 1a 2 may tinh di co thé trao
d6i tin hiéu thoai v6i nhau théng qua mang Internet. T4t ca cac thao tac nhu
ldy miu tin hiéu 4m thanh, ma hoa va giai ma, nén va giai nén tin hiéu déu
dugc may tinh thuc hién.

Mo hinh nay thudng dugc ap dung trong to chirc hodc cong ty nham
dap tng cac nhu cau lién lac ma khong phai 1ap dit thém hé thong tong dai
noi1 bo.

Han ché ciia md hinh nay: Cac thiét bi PC sé lién tuc duoc m& dé co thé
nghe duoc cac cudc dién thoai.
2.1.4.2. M6 hinh PC to phone

Gateway

Hinh 2.5: Md hinh PC to Phone PC
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M hinh PC to Phone 1a mdt md hinh dugc cai tién hon so véi mo hinh
PC to PC. M6 hinh nay cho phép ngudi st dung may tinh c6 thé thuc hién
cudc goi dén mang PSTN thong thuong va nguoc lai. Trong mé hinh nay
mang Internet va mang PSTN co thé giao tiép v6i nhau nho mot thiét bi dic

biét d6 1a Gateway. Pay 1a mo hinh co so dé dan toi viéc két hop giita mang

Internet va mang PSTN ciling nhu cac mang GSM hay da dich vu khéc.
2.1.4.3. M6 hinh Phone to phone

Gateway

Gateway

Hinh 2.6: M hinh Phone to Phone

Day 1a m6 hinh mé rong cua mo hinh PC to Phone, st dung Internet
lam phuong tién lién lac giira cac mang PSTN. Tét ca cic mang PSTN déu két
ndi véi mang Internet thong qua cac Gateway. Khi tién hanh cudc goi, mang
PSTN s& két nbi dén Gateway gan nhat, tai day dia chi s& duoc chuyén doi tur
dia chi PSTN sang dia chi IP dé c6 thé dinh tuyén cac géi tin dén duoc mang
dich. Pong thoi Gateway ngudn c6 nhiém vu chuyén doi tin hiéu thoai tuong
tu thanh dang s6 sau d6 mi hoa, nén, dong goi lai va gii qua mang. Mang
dich cling duoc két ndi véi Gateway va tai do dia chi lai dugc chuyén doi tro
thanh dia chi PSTN va tin hiéu duoc giai nén, giai ma, roi chuyén doi nguoc
lai thanh tin hiéu twong tu giri vao mang PSTN dén dich.

Ngoai ra, thay vi dung PC ta st dung céc dién thoai VolP, iPhone,
VolIP adapter... ban co thé thuc hién cude goi phone to phone dén bat ky $6
dién thoai nao. Luc nay may di¢n thoai tr¢ thanh mot IP phone. M6 hinh nay
tuong tw md hinh PC to PC, chi khac 14 ta thay may tinh bang dién thoai IP.
2.2. QUA TRINH XU LY TiN HIEU THOAI TRONG VOIP
2.2.1. Xir ly tin hiéu

Khi no6i vao 6ng nghe hay Microphone, giong néi sé tao ra tin hiéu dién

tir, d6 1a nhimng tin hiéu analog. Tin hiéu analog dugc chuyén sang tin hiéu sb
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dung thuat toan dac biét dé chuyén ddi. Nhiing thiét bj khac nhau c6 cach
chuyén d6i khac nhau nhu IP phony hay Softphone, néu dung dién thoai
Analog thong thudng thi cAn mot Telephone Adapter (TA). Sau d6 giong ndi
dugc sd hoa s& duoc dong vao goi tin va gdi trén mang IP. Trong sudt tién
trinh mot giao thitc nhu SIP hay H323 s& duoc dung dé diéu khién cudc goi
nhu 13 thiét lap, quay s, ngit két ndi... va RTP thi dugc dung cho tinh ning
dam bao do tin cdy va duy tri chit lugng dich vu trong qua trinh truyén.
2.2.1.1. Qua trinh bién ddi thoai sang s6 va ngwoc lai

Analog Data  _____| ‘@ ———  Analog Signal

(voice sound waves)

Digital Data Analog Signal

(binary voltage pulses) (modulation on carrier frequency)

Analog Signal ——| Codec |— Digital Signal

Digital Data —— E—'_l—,:|—> Digital Signal

Digital transmiter
Hinh 2.7: Cac phuong thirc bién d6i dit liéu — tin hiéu

Dir liéu c6 thé dugc biéu dién bang cac tin hiéu twong ty khi str dung
cac Modem (Modulation — Demodulation). Cac Modem nay bién do6i céac
chudi nhi phan (2 gia tri) thanh céc tin hiéu tuong tu bang cach diéu ché tan
s6 song mang. Tin hiéu thu dugc c6 phd tin sb trung tam tai tin s s6GnNg mang
va c6 thé dugc truyén qua méi trudong. Hau hét cac Modem déu bién doi cac
dir liéu s6 thanh phd tiéng ndi dé cho phép cac dir liéu sé nay cé thé duoc
truyén qua tuyén thoai. Pau kia clia tuyén thoai, mot Modem giai diéu ché tin
hi¢u tra lai dit lidu so.

Mot cach tuong tu, dir liéu tuong tu co thé biéu dién thanh céc tin hiéu
s6. Cac thiét bi thuc hién chic nang nay cho dir li¢u tiéng noi duge goi la
Codec (Code — Decode). Trong d6 code codec 1dy mot tin hiéu tuong tu biéu
dién mot dir liéu tiéng twong Gmg bién doi thanh cac tin hiéu véi mot chudi

bit. Pau kia, chudi bit duoc sir dung dé khoi phuyc lai dit liéu twong tu.
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Cudi cung dit liéu s6 c6 thé biéu dién tryc tiép thanh dang nhi phan véi
2 muc dién 4p. Dé ning cao dic tinh truyén dan, cac dit liéu nhi phan thuong
duoc ma hoa thanh cac dang phure tap hon cuia tin hiéu $6.
2.2.1.2. Giao tiép hé thong PCM

PCM (Pulse code modulation) - Piéu ché theo mi: La phuong phap
thong dung nhit chuyén doi céc tin hiéu Analog sang dang Digital (va nguoc
lai) dé c6 thé van chuyén qua mot hé thong truyén dan sb hay cac qua trinh xir
Iy s6. Su bién d6i ndy bao gom 3 tién trinh chinh: LAy mau, luong tir hoa, ma
hod. Tién trinh nay hoat dong nhu sau:

Giai doan dau tién cua PCM 1a 1y mau cac tin hiéu nhap (tin hiéu di
vao thiét bi sb hod), n6 tao ra mot tuan tu cac mau Analog dudi dang chudi
PAM. Cac miu PAM c6 dai bién do nbi tiép nhau, sau d6 phan chia dai bién
do nay thanh mot $6 g161 han cac khoang. T4t ca cac mAu véi cac bién do nao
d6 néu mau nao roi vao mot khoang dic biét nao thi dugce gan cing muc gia
tri ctia khoang d6. Cong viéc ny dugc goi 1a “lugng tir hoa”. Cudi cuing trong
bd ma hod, do 16n cua cac mau dugc luong tir hod duogc biéu dién boi cac ma
nhi phan.

2.2.2. Phwong phap ma héa nén thoai trong VolP
2.2.2.1. Tai sao phai nén tin hi¢u thoai

Mang PSTN dung k¥ thuat diéu ché xung ma PCM theo ludt A hoic p
v6i toc do 64 Kbps. Cach ma hoa nay cho phép khoi phuc tin hidu mét cach
kha trung thuc cac tin hiéu trong dai tin cua tiéng noi, tuy nhién véi mot dai
tan 64Kbps trong mang VoIP 1a mot yéu cau kho c6 thé dugc dap tng. Vi thé
nén thoai 1a yéu cau khong thé thiéu trong cong nghé VoIP. Do bing thong
cua mang IP 1a han ché, téc do bit cua cac mang la khac nhau. Cho nén mubn
truyén thoai qua mang IP cin phai nén thoai xudng téc do thap dé c6 thé thich
nghi véi cac téc do khac nhau ciia mang. Hién nay c6 rat nhiéu cac ky thuat
nén thoai, G.711 (PCM 64kb/s), G.722 (Wideband Coder), G.723.1 (MPC-
MLQ), G.726 (ADPCM), G.728 (LD-CELP), G.729/G.729A (CS-ACELP),
nhung pho bién nhat 13 k§ thuat ma hoa dy doan tuyén tinh. K§ thuat nay c6

thé cho ta nhiéu tdc do thoai khac nhau tuy theo yéu cau cu thé.
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2.2.2.2. Ki thuat nén tin hi€u thoai trong VolP.

Sau khi xem xét cdu tao cua tiéng noi con nguoi, nguoi ta dua ra 3
phuong phap dé mi hoa thoai d6 1a: Ma hoa dang song (Waveform), ma hoa
ngudn (Source), va ma hoa lai (Hybrid).

Ma hoa dang song: Nguyén ly cia ma hod dang song 1a ma hoa dang
song cua tiéng néi dya trén dinh 1y 14y méu. Tai phia phat, bo ma hoa s& lay
mAu tin hiéu tiéng néi twong tu va mi hoa thanh tin hiéu sb trude khi truyén
di. Tai phia thu s& lam nhiém vu nguoc lai dé khoi phuc tin hi¢u tiéng noi.

Uu diém cua bd ma hoa loai nay 1a d6 phuc tap va do tré thap. Nguoi ta
c6 thé ap dung ching dé mi hod cac tin hiéu khac nhu: Tin hiéu bao hiéu, sb
liéu & dai am thanh. Bo ma hoa dang song don gian nhat 13 diéu ché xung ma
(PCM), diéu ché Delta (DM), PCM vi sai thich nghi (ADPCM)...Tuy nhién,
nhugc diém cta bd ma hod dang song 13 khong tao duogc tiéng noi chat luong
cao tai toc do bit dudi 16Kbit/s. Cac chuan G.711 va G.726 cua ITU-T dya
trén phuong phap ma hoa dang song.

M3 héa ngudn: Dua trén nguyén tic phan tich, mo phong, tai tao cac
tin hi¢u am thanh sau do6 tach ra cac thong s6 dic trung cua tin hi€u am thanh,
ma hoa cac thong s6 d6 va gui di, ¢ noi thu cling str dung mot co ché phat Am
tuong tu, dung cac thong s6 nhan duoc dé kich thich bo phat am, phat lai &m
thanh nhu bén gui. Dién hinh cta cac bo ma hoéa theo ngué)n am la b0 ma hoa
du bao tuyén tinh LPC.

Vi tham sd cua tiéng ndi duge truyén di thay vi dang song nén tde do
bit m3 hoa tiéng néi thap hon nhiéu so v6i phuong phap trén (> 2kb/s). Tuy
nhién chat luong thoai thuong khong cao boi vi tim mot mo hinh tiéng noi
phu hop (it tham sb va it phtc tap) 1a kho khan. Ciing boi vi ban than qua
trinh hinh thanh tiéng noi 1a phuc tap. Cac chuan G.723.1, G.729 cia ITU-T
déu duya trén phuong phap ma hoa nguon.

M4 hoéa lai: Puoc két hop tir hai phwong phap ma héa trén. Dang song
cta tiéng n6i duoc phan tich va cac tham sé chu yéu dugc rit ra. Tuy nhién,
thay vi truyén ngay cac tham sé nay thi bo mé hoa st dung chiing dé tong hop
lai miu tiéng néi va so sanh nd vai dang gdc. Sau d6 bd ma héa can cir vao su
khac nhau gitta mau thyc va mau duoc tong hop dé chinh lai cac tham s6, sau

d6 cac tham sd ndy méi duoc chuyén thanh dong bit va truyén dén bén thu.
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Trong khi Vocoding chi tip trung vao phan hitu thanh hoic v thanh
cta tiéng noi, bo di cac thanh phan khac ma c6 thé chira cac thong tin quan
trong dé khoi phuc lai 4m thanh chuin xac. Hybid coding khic phuc nho viéc
Iira chon tin hiéu kich thich phu hop dé ¢ ging tao ra cac tham sé mo ta dang
song nguyén thuy chinh xac nhit c6 thé. Phuong phap mi hoa nay cho chat
luong thoai twong d6i tét va tdc do bit thip nhung do phuc tap (kém theo do
la gia thanh thiét bi) cao.

Cong nghé vi dién tir phat trién manh mé tao ra cac vi mach véi kha
nang tinh toan manh va gia thanh thip da cho phép phat trién nhiéu kiéu ma

hoa theo phuwong phap ndy va nd trd thanh cong nghé chii yéu cho ma héa

tiéng néi toc dé thap (thudng hay dugc goi 1a nén thoai).

Mot s6 kiéu ma hoa duge dung nhu:
e Kich thich da xung MPF (Multi-Pulse Excited).
e Kijch thich xung déu RPF (Regular-Pulse Excited).
e Duy doan tuyén tinh, kich thich theo mad CELP (Code-Excited Linear

Prediction).
Bandwidth Compression
Codec Peak rate Packet size (including gain(relative
(Kbl/s) (bytes) overheads) to PCM/STM)
64 40(5ms) 142,4kbls 0,45
G.711 (PCM) _
(no compression) 160(20ms) 83,6kb/s 0,77
20(5ms) 110,4kb/s 0,58
G.726/G.727 40/32/24
80(20ms) 51,6kb/s 1,24
G.728 16 10(5ms) 94,4kb/s 0,68
(LD-CELP) 40(20ms) 35,6kb/s 18
G.729 g 5(5ms) 86,4kb/s 0,74
(CS-ACELP) 20(20ms) 27,6kb/s 2,32
G.723.1 53 4(5ms) 83,5kb/s 0,77
A-CELP 6,3 16(20ms) 25 6kbs 25
MP-MLP

Bang 1: M4 hoa dang song, Ma héa ngudn, M4 hoa lai

Tin hi€u thoai sau khi dugc ma hoa tuyén tinh. Dong thoai s6 hoa nay

s€ duoc nén xuong cac toc do bit thap hon theo nhiéu chudn nén khac nhau
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nhu: G.711 (PCM 64kb/s), G.722 (Wideband Coder), G.723.1 (MPC-MLQ),
G.726 (ADPCM), G.728 (LD-CELP), G.729/G.729A (CS-ACELP).

Trong trudng hop cta Gateway giao tiép v6i mang chuyén mach kénh
(PSTN/ISDN), cac dong PCM 64Kbps tai cac giao dién mang PSTN/ISDN
dugc chuyén doi thanh ma tuyén tinh, triét tiéng vong réi mdi nén theo mot
trong cac chuan ké trén.

M&i phuong phap nén c6 dic diém riéng va dugc chon str dung trong
nhimg diéu kién cu thé cia mang. Dé danh gia cac phuong phap nén nay, ta
xem xét chiing theo 4 dic diém sau:

* Tdc d6 bit (bit Rate): Toc do bit 1a mot ddc tinh dau tién duoc nghi dén
khi noi vé phuong phap nén thoai, né biéu hién mirc d6 nén tin hiéu cia
phuong phap. Cac chuan nén thoai trén cho cac toc do bit tur
6,4Kbps/5,3Kbps (G.723.1) dén 64Kbps (G.711).

* Do tré (Delay): Do tré 13 mot dic tinh rat quan trong d6i véi mot tng
dung truyén thong thoi gian thuc. Phuong phap nén cho téc do bit thap
thuong c6 do tré cao. Piéu nay c6 thé 1y giai 1a dé c6 thé nén tin hiéu,
dong thoai nhat thiét phai dugc chia thanh cac khung rdi tién hanh nén
thong tin cua cac khung theo mot thut todn nao do. Phuong phap nén
c6 ty 1é s6 nén cao thudng doi hoi khung thoai phai 16n. Do vy, do tré
la mot yéu td phu thudc vao tdc d6 bit va kich thude khung thoai.
Khung thoai cang 16n va toc do bit cang cham thi do tré cang cao.

* Do phtc tap (Complexity): Nén thoai dugc thuc hién bdi nhiing do
DSP hay b1 nhitng CPU trong may tinh. Do phtre tap cua phuong phap
nén duoc thuc hién & sb phép tinh ma DSP hodac CPU can thuc hién
trong mot don vi thoi gian (MIPS- Millions of Instruction per second)
va sb luong bd nho can thiét cho thuat toan nén. Do phtrc tap cua
phuong phap lién quan dén gia thanh cta thiét bi.

* Chét lugng tin hiéu (Quality): Chat luong tin hiéu thoai lién quan dén
ty s6 tin hiéu trén tap Am cua tin hiéu twong ty hay hé sé 18i bit BER
cua dong thoai $6 tuyén tinh dau vao. Pé xac dinh chat luong tin hi¢u
ctia cic phuong phap nén toc do thap, ngudi ta tién hanh cac cudc thir
nghiém so sanh chét luong cta cac phuong phap d6 véi chét luong cua

cac phuong phap dugc chon lam chuén trong cac diéu kién khac nhau.
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Duéi day 1a cac tong két cac dic tinh cua cac phuong phap nén thoai
thuong duoc sir dung trong cac hé thong VolIP.

Chuan nén | Tdc dd bit MOS ggﬁg‘[}ggg D9 phuc tap
G.711 PCM | 64 Kb/s 4,4 125 us
G.723 32 Kb/s 4,2 125 us
ADPCM
G.728 LD- 16 Kb/s 4,2 625 1S 30 MIPS
CELP
G.729 CS- 8 Kb/s 4,2 10 ms 20 MIPS
ACELP
G.729A 8 Kbps 4,2 10 ms 10,5 MIPS
G.723.1 MPC-| 53 & 3,98&3,5 30 ms 16 MIPS; 2200
MLQ 6,4Kb/s tr nho

Bang 2: Pac tinh cia cac phuong phap nén thoai

2.2.3. Dong goi tin hiéu thoai — B¢ giao thirc RTP/RTCP

Tin hiéu thoai sau khi nén xubng téc d6 thap duoc dong goi lai dé
truyén di trong mang chuyén mach goéi. C6 nhiéu cach thirc dong géi tin hiéu
thoai dé truyén trong mang IP. Mot trong nhimg cach thic duogc ap dung
nhiéu nhat 1a bd giao thire RTP/RTCP nh tinh linh hoat va kha ning giam sat
trang thai dong thong tin mot cach hiéu qua cua no.

Vai tro cia RTP/RTCP

Giao thic RTP (Real-time Transport Protocol) cung cap cac chiic ning
giao van phu hop cho cac tng dung truyén dit liéu mang dic tinh thoi gian thuc
nhu 13 thoai va truyén hinh tuong tic. Nhitng dich vu ctia RTP bao gdm trudng
chi thi loai tai trong (Payload Identification), danh s th tu cac goi, dién tem
thoi gian (phuc vu cho co ché dong bo khi phat lai tin hiéu ¢ bén thu)...

Thong thuong cac ung dung chay giao thitc RTP ¢ bén trén giao thuic
UDP dé sir dung cac dich vu ghép kénh (multiplexing) va kiém tra tong
(checksum) ctia dich vu nay. Ca hai giao thirc RTP va UDP tao nén mét phan
chirc ning cta giao thirc ting giao van. Tuy nhién RTP ciing c6 thé duoc sir
dung véi nhimg giao thire khac ctia ting mang va ting giao van bén dudi mién 1a
cac giao thirc ndy cung cap duoc cac dich vu ma RTP doi hoi. Giao thicc RTP hd

tro viéc truyén dir li€u té1 nhiéu dich stir dung phan bo dir li¢u multicast néu nhu
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kha niang nay duoc ting mang hoat dong bén dudi nd cung cap.

bi cung véi RTP 1a giao thte RTCP (Realtime Transport Control
Protocol) co cac dich vu giam sat chat luong dich vu nhu 1a dém goi (packet
count), mét g6i, do tré, jitter va thu thap cac thong tin vé nhitng nguoi tham
gia vao phién truyén RTP dang tién hanh.

Giao thirc RTP chi cung cip cac dich vu phd thong nhét cho hau hét
cac tmg dung truyén thong hoi nghi da phuong tién. Mdi mot tmg dung cu thé
déu c6 thé thém vao RTP céc dich vu mdi cho phu hop véi cac yéu cau cua
no. Cac kha nang mo rong thém vao cho RTP dugc mo ta trong mot profile di
keém. Ngoai ra, profile con chi ra cac ma tuong ung st dung trong truong PT
(Payload type) cta phan tiéu dé RTP ung voi cac loai tai trong (Payload)
mang trong goi.

Mot vai tmg dung ca thir nghiém ciing nhu thuong mai da dugc trién
khai. Nhitng ung dung nay bao gém céc ung dung truyén thoai, video va
chuan doan tinh trang mang (nhu 13 gidm sat luu lwong). Tuy nhién, mang
Internet ngay nay van chua thé hd tro dugc day du yéu cau cua cac dich vu
thot gian thyc. Cac dich vy st dung RTP doi hdi bang thong cao (nhu la
truyén audio) c6 thé 1a giam nghiém trong chat lugng cta cac dich vu khac
trong mang. Nhu vdy nhitng nguoi trién khai phai chi y dén gidi han bang
thong stir dung ctua ing dung trong mang.

2.2.4. Qua trinh xir ly tin hi¢u thoai trong Media Gateway
2.2.4.1. Cac thanh phan ciia mot Media Gateway

Céc qua trinh nén thoai va dong goéi thoai nhu trinh bay ¢ trén trong hé
théng VoIP dugc thuc hién hau hét tai Media Gateway. Cau tric mot Media
Gateway thuong bao gom thiét bi xur Iy tin hiéu s6 DSP thuc hién chirc ning
xtr 1y tin hiéu thoai va cac giao thirc IP/LAN/WAN. Ngoai ra, can thiét phai
c¢6 vung nhé RAM dung chung gitta DSP va CPU dé thyc hién viéc chuyén
thong tin qua lai gitta DSP va CPU.

Cac chuc nang cu thé cua thiét bi xu 1y tin hi¢u DSP bao gém:
e Cung cap giao dién PCM voi mang PSTN.
e Triét tiéng vong.

e Tao va phat hi¢n tin hiéu tone.
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e Nén va gidi nén thoai.
Céc chirc nang cu thé cuia CPU bao gdm:

» Piéu khién cudc gol.

= Pong géi va md goi cac goi thoai IP.

= Gui cac goi thoai IP ra giao dién mang LAN/WAN.
2.2.4.2. Qua trinh xir ly tin hi¢u thoai

Tai Gateway phat, cac tin hi€u thoai ttr mang PSTN qua cac giao di¢n PCM

duoc dua vao DSP. O day tin hiéu thoai dugc xtr 1y triét tiéng vong, nén lai theo
mdt thudt toan dugc théa thuan trudce giita bén thu va bén phat va giri dén CPU
theo timg khdi c6 kich thudc nhat dinh tity vao thuét todn nén thoai sir dung. CPU
1an luot thém vao cac khdi tin hiéu thoai mao dau cac giao thic RTP, UDP, IP va

mao dau 16p lién két roi giri cac goi nay ra giao dién mang LAN/WAN.

DSP
. CPU
ALz ng dung diéu| céc
Dicu khi¢én g khién cuge goi Mg
b4o hi¢u dung
BAo ‘ H.323 Stack | khac
hicu Goi thoai UDP TCP
- giao thuc
v v v v UDP.“PVZ\% P
Thoai Botiét | Nén | Nho 16p lién ket Giao thitc op lien két || A/
<« tiengvong| Thoai| Pém| RTP |e —— TV
c : a A WAN
jitter f Giao dién thiét bi > >

Hinh 2.8: Cau trac Media Gateway va qua trinh xur 1y cudc goi

Tai Gateway thu, cidc goi thoai IP duogc giao dién mang IP dugc dua
vao t6i CPU xur 1y mao dau giao thic RTP, UDP va can bang cac bién dong
vé do tré cta cac goi (jitter) nhd bo nhé dém jitter. Cac goi sau d6 duoc giri
sang bg xur 1y tin hi¢u s6 DSP dé thuc hién viéc gidl nén va dua sang mang
PSTN qua cac giao dién PCM.

Mdi DSP dugc thiét ké cho mot s6 kénh thoai nhét dinh. Vi vay mubn
tang dung luong Gateway can phai lap thém cic DSP tuong tng. Tuy nhién
do kha ning xir 1y gidi han ctia CPU nén so luong kénh thoai trong Media

Gateway van bj gi6i han.

41



Cong nghé VolP va ung dung

2.3. CAC GIAO THUC BAO HIEU TRONG VOIP

Co6 rat nhiéu loai giao thirc dung thuc hién dich vu VolP. Trong do, nén
tang cta cong nghé VolP 1a 2 giao thirc bao hiéu co ban H.323 va SIP.

Ca SIP va H323 déu cho phép nguoi dung thuc hién cing cong viéc:
Pé thiét 1ap giao tiép cho nhitng img dung da phuong tién (multimedia) nhu
audio, video, nhitng giao tiép dit liéu khac. Nhung H323 chu yéu dugc thiét
ké cho nhimng dich vu da phuong tién, trong khi SIP thi phii hop cho nhiing
dich vu VolIP.
2.3.1. Giao thirc bao hiéu H.323

Giao thuc H.323 1a chuan do ITU-T phat trién cho phép truyén thong
da phuong tién qua cac hé théng dua trén mang chuyén mach goi, vi du nhu
Internet. N6 duoc ITU T ban hanh lan dau tién vao nim 1996 va nam 1998
phién ban thir hai ra doi. 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
d3 tién toi tro thanh 1 giao thirc truyén tai VoIP trén thé gidi. H.323 cung cap
nén tang ki thuat cho truyén thoai, hinh anh, s liéu mét cach déng thot qua
mang IP, giai quyét cac (mg dung cdt 15i ctia dién thoai IP. H323 bao gom ca
chure ning diéu khién cudc goi, quan 1y thong tin da phuong tién, quan 1 bang
thong, cung cip giao dién gitta mang LAN va cac mang khac.
2.3.1.1. Kién triic mang va cac thanh phan trong hé thong H.323

CAu trac ciia mot hé thong H.323 va viéc thong tin giita hé thong H.323

vo1 cac mang khac dugc chi ra trén hinh sau:

Gateway

H.323 Termnal

Gateway

Hinh 2.9: Kién trac mang va cac thanh phan H.323
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2.3.1.1.1.Thiét bi dau cudi H.323

H.323 Terminal: La mét thiét bi dau cudi trong mang LAN c¢6 kha

nang truyén thong hai chiéu, nd c¢6 thé 1a mot may PC hoac mot thiét bi doc

lap. TAt ca cac dau cudi H.323 déu phai duoc hd tro chuan H.245 duogc dung

deé dicu ti€t cac kénh truyén dir li€u. Ngoai ra ndé con phai dugc ho tro cac

thanh phan sau:

Giao thirc bao hiéu H.225 phuc vu cho qua trinh thiét 1ap va hay bo
cudc goi.

Giao thuc H.225 RAS (Registrantion/Admision/Status) thuc hi¢n cac
chic nang dang ki, thu nhan ...vé1 Gatekeeper.

Giao thirc RTP/RCTP dé truyén va két hop céac goi tin audio, video...
Mot dau cubi H.323 ciing c6 thé trang bi thém céc tinh ning nhu:

Ma héa va giai ma céac tin hi¢u Audio, Video.

HO trg giao thic T.120 phuc vu cho viée trao doi thong tin s6 lidu.
Tuong thich véi MCU dé hd tro kiém tra da diém.

Audio Codec
Such as
G.711

Audio g;gg
equipment '

RTP
(Media
Transmisson)

Video Codec

Video ___| Such as

equipment H.261
auip H.263

Data | User Data
equipment T.120

System Control

LAN

Interface

System H.245 Control
Control Q-931
User Call Setup
interface
— RAS Control

Hinh 2.10: So dd khéi thiét bi dau cudi H.323

43



Cong nghé VolP va ung dung

2.3.1.1.2.Getway

Gateway dong vai tro 13 thiét bi cAu ndi va chi tham gia vao cudc goi
khi c6 su chuyén tiép tr mang H.323 sang mang phi H.323. Vi du mot
Gateway c6 thé két nbi va cung cap kha nang truyén tin gitra mot dau cudi
H.323 va chuyén mach kénh (PSTN). Viéc két ndi nay dugc thyc hién nhd
chie nang chuyén d6i giao thiic trong qué trinh thiét 1ap, giai phong cudc goi

va chuc nang bién déi khuon dang dir li€u gitta 2 mang khic nhau cua

Gateway.

Chire nang Chirc niing Chitc ning
dau cuoi huvén déi dau cuoi
H 323 chuyén doi SCN
Chirc ning Chirc niang Chirc niang

dau cuoi Z_ 2Re
H 223 chuyén doi MCU
Chire nang Chirc ning Chire niing
Z . aZ. dau cuoi
MCU chuyén doi SCN
Chirc nang Chirc niang Chirc nang
MCU chuyén dé6i MCU

, Hinh 2.;1: CAu tric ciia Gateway
Cau truc cua Gateway bao gom :
= Khéi chirc ning cta thiét bi H.323, khdi chtic ning nay c6 thé 1a chirc
nang dau cubi (dé giao tiép v4i mot terminal trong hé théng H.323)
hodc chic nang MCU (dé giao tiép v6i nhiéu terminal).
= Khéi chirc ning cua thiét bi chuyén mach kénh, mang chiic ning giao
tiép voi mot hay nhiéu thiét bi dau cudi trong mang chuyén mach kénh.
= Khéi chirc ning chuyén d6i, bao gdm chuyén doi khuon dang dir liéu
va chuyén déi thu tuc.

Gateway lién két véi may dién thoai thong thuong phai tao va nhan biét
dugc tin hicu DTMF (Dual Tone Multiple Frequency) tuong Ung vdi céac
phim nhap ttr ban phim dién thoai.
2.3.1.1.3. Gatekeeper

Mot mién H.323 trén co so mang IP 1a tap hop tat ca cac dau cudi duoc
gan v&i mat bi danh. MJdi mién dugc quan tri bé1 mot Gatekeeper duy nhat, 1a

trung tdm dau ndo, dong vai trd giam sat moi hoat dong trong mién d6. Pay 1a
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thanh phan tuy chon trong hé thong VoIP theo chuan H.323. Tuy nhién néu c6

mit Gatekeeper trong mang thi cac dau cudi H.323 va cac Gateway phai hoat

dong theo cac dich vu ctia Gatekeeper do.

Moi thong tin trao ddi ciia Gatekeeper déu dugc dinh nghia trong RAS.

Moi nguoi dung tai dau cudi duge Gatekeeper gan cho mdt mac uvu tién duy

nhat. Muc uu tién nay rat can thi€t cho co ché bao hi€u cudc goi ma cung mot

lac nhidu ngudi st dung. H.323 dinh nghia ca nhiing tinh chat bt budc tdi

thiéu phai c¢6 cho Gatekeeper va nhiing dic tinh tuy chon:

)
0‘0

,

Chikc néng bit budc ciia gatekeeper

Chtrc nang dich dia chi (Address Translation): Gatekeeper sé thyc hién
viéc chuyén ddi tir mot dia chi hinh thirc (dang tén goi) cua céc thiét bi
dau cubi va Gateway sang dia chi truyén din thuc trong mang (dia chi
IP). Chuyén d6i nay dua trén bang dbi chiéu dia chi dugc cap nhat
thuong xuyén bang ban tin dang ky dich vu dau cudi.

Piéu khién truy nhip (Admission Control): Gatekeeper s& chap nhan
mot truy nhap mang LAN bing cach sir dung cic ban tin H.225.0 1a
ARQ/ACF/ARIJ. Viéc diéu khién nay dua trén do rong bang tin va
dang ky dich vu hodc thong sb khac do nha cung cip dich vu quy dinh.
Pay ciing c6 thé 1a mot thu tuc rdng c6 nghia 1a chap nhan moi yéu cau
truy nhap cta thiét bi dau cudi.

Piéu khién d6 rong bang tan (Bandwidth Control): Gatekeeper hd tro
viée trao doi cdc ban tin H.255.0 1a BRQ/BCF/BRIJ d¢ diéu khien do
rong bang tan ctia mdt cude goi.

Piéu khién mién: Gatekeeper cung cap tat ca cac chirc nang trén cho tat
ca cac thiét bi dau cudi, MCU va Gateway da dang ki v6i né.

Chirc nang tuy chon cua gatekeeper:

Piéu khién bao hiéu cudc goi: Gatekeeper co thé lya chon gitra 2
phuong thirc diéu khién bao hiéu cudc goi 1a két hop véi kénh bao hiéu
truc tiép gitra cac dau cudi dé hoan thanh bao hiéu cudc goi hoac chi st
dung cac kénh bao hiéu riéng dé xir Iy bao hiéu cudc goi.

Quan 1y cudc goi: Gatekeeper co thé luu danh sach cua tat ca cac cude goi
H.323 huong di dang thuc hién dé chi thi cac thué bao bi go1 nao dang ban
va cung cap thong tin cho chirc ning quan Iy d6 rong bang tan.
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Gatekeeper hoat dong o hai ché do
e Ché d6 truc tiép: Gatekeeper chi c6 nhi€ém vu cung cép dia chi dich

ma khong tham gia vao céc viéc dinh tuyén cac ban tin bao hi¢u.

1. ARQ
2. ACF/ARJ
3. Set-up - . 3 - -
4. ARQ bau cuoi 1 »  Dau cudi 2
5. ACF/ARJ <
6.Connect ) 6
Kénh bao hi¢u cudc goi
Kénh bao hiéu RAS

Hinh 2.12: Phuong thic dinh tuyén truc tiép

e Ché d6 dinh tuyén qua Gatekeeper: Gatekeeper 1a thanh phan

trung gian, dinh tuyén moi ban tin bao hiéu trong mang H.323

1. ARQ
2.ACF/AR]

3. Set-up

4. Set-up

5. ARQ N .
6.. ACF/ARJ bau cuoi 1

7.Connect

8. Connect
Kénh béo hi¢u cudc goi
Kénh bao hiéu RAS

Hinh 2.13: Phuong thuc dinh tuyén qua Getakeeper

Pau cudi 2

2.3.1.1.4. Pon vi didu khién lién két da diém MCU

MCU (Multipoint Control Unit) 1a mét diém cudi (Endpoint) trong
mang, n6 cung cap kha ning nhiéu thiét bi dau cubi, Gateway cung tham gia
vao mot lién két da diém (Multipoint Conference). N6 bao gdm mot MC
(Multipoint Controller) bat budc phai c6, mot MP (Multipoint Process) c6 thé
c6 hodc khong. Nhiém vu cua MC la diéu tiét kha nang Audio, Video, Data
nao can dugc giri dén cac dau cudi theo giao thire H.245. N6 ciing diéu khién
cac tai nguyén cua hdi thoai béng vi€c xac dinh dong audio, video, data can

dugc giri dén cac dau cudi. Tuy nhién MC khong thao tac truc tiép trén cac
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dong dir li€éu ma nhiém vu nay giao cho MP. MP s€ thuc hién viéc két hop,
chuyén dbi, xtr Iy cac bit dit liéu.
2.3.1.2. Giao thirc H.323

ApSii: \a/tion ! Terminal / Application Control i

H.225.0 H.225.0 H.245
RAS Call .

RTCP Sig_palingm

Hinh 2.14: Giao thirc bao hiéu H.323
Giao thirc H.323 duoc chia 1am 3 phén chinh:
e Baio hi¢u H.225 RAS (Registration, Admissions, and Status): Bdo hi¢u gitra
thiét bj dau cudi voi H.323 Gatekeeper trude khi thiét 1ap cude goi.

e Bao hiéu H.225 Q.931 sir dung dé két ndi, duy tri va hay két ndi giira
hai dau cudi.
e Bio hiéu H.245 sir dung dé thiét 1ap phién truyén Media sir dung giao
thirc RTP.
2.3.1.2.1. Bao hi¢u RAS
Bao hiéu RAS (Registration Admission and Status) cung cip diéu
khién tién cudc goi trong mang H.323 c6 ton tai Gatekeeper va mot ving dich
vu (do Gatekeeper d6 quan 1y). Kénh RAS dugc thiét 1ap giira cac thiét bj dau
cubi va Gatekeeper qua mang IP véi cac chitc nang nhu tim Gatekeeper, dang
ki, quan li bang thong... Kénh RAS dugc m¢ trude khi cac kénh khac duoc
thiét lap va doc 1ap véi cac kénh diéu khién cudc goi va media khac. Bao hiéu
ndy duoc truyén trén UDP cho phép ding ki, chdp nhan, thay d6i bang thong,
trang thai va huy.
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Céc ban tin dung trong RAS:

Thong diép

Y nghia

Gatekeeper Request (GRQ)

Yéu cau tham do gatekeeper

Gatekeeper Confirm (GCF)

Gatekeeper cho phép dang ky

Gatekeeper Reject (GRJ)

Gatekeeper khong cho phép dang ky

Registration Request (RRQ) Yéu cau dang ky
Registration Confirm (RCF) Xac nhan dang ky
Registration Reject (RRJ) T choi ding ky
Unregistration Request (URQ) Yéu cau huy ding ky
Unregistration Confirm (UCF) Xac nhan huy dang ky
Unregistration Reject (URJ) Tir chdi huy dang ky

Location Request (LRQ)

Yéu cau dinh vi

Location Confirm (LCF)

Khang dinh dinh vi

Location Reject (LRJ)

Ttr chdi dinh vi

Admission Request (ARQ)

Yéu cau két nap cude goi

Admission Confirm (ACF)

Xac nhan két nap cude goi

Admission Reject (ARJ)

Tt choi két nap cude goi

Bandwidth Change Request(BRQ) | Yéu cau thay doi thong lugng cudc goi
Bandwidth Change Confirm(BCF) | Xac nhan thay d6i thong luong cudc goi
Bandwidth Change Reject (BRJ)
Information Request (IRQ)
Information Request
Respond(IRR)

Ttr choi thay doi thong luong cude goi

Y¢éu cau thong tin di€m cuoi

Tra 101 yéu cau thong tin

2.3.1.2.2. B4o hi¢u di¢u khién cudc goi H.225

Giao thuc H.225 duoc dung dé thiét 1ap lién két gitta cac diém cudi
H.323 (dau cudi, Gateway), qua lién két d6 dir liéu thoi gian thuc s& duoc
truyén di. Qua trinh bao hi€u cudc goi duoc bat dau bai ban tin Setup duoc
gui di trén kénh bao hiéu H.225, tiép theo 1a mot chudi cac ban tin phuc vu
cho qué trinh thiét 1ap cudc goi. Chirc nang diéu khién cudc goi dua trén co so
giao thic H.323 véi viéc st dung ban tin bao hiéu Q.931. Mot kénh diéu
khién cudc goi duogc tao ra dua trén giao thirc TCP/IP véi céng 1720. H.225
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cling st dung ban tin Q.932 cho céac dich vu bo sung. Cac ban tin Q.931 va

Q.932 thuong dugc sur dung trong bao hi¢u cudc goi VolP:

Setup: Puoc giri tir thue thé H.323 chi goi dé ¢b gang thiét 1ap két ndi
t6i thuc thé H.323 bi goi qua cong 1720 TCP.

Call Proceeding: Thuc thé bi goi giri ban tin nay t6i thuc thé chu goi dé
chi thi réng thu tuc thiét 1ap cudc goi da duoc khoi tao.

Alerting: Puogc giri tir thuc thé bi goi téi thuc thé chil goi dé chi thi
rang chudng bén dich bt du rung.

Connect: Pugc gui tu thuc thé bi go1i dé thong bao rﬁng bén bi goi da
tra 10i cudc goi. Ban tin Connnect co thé mang dia chi truyén van
UDP/IP.

Release Complete: Pugc guri bo1 mot dau cubi khai tao ngét két ndi, n6
chi thi rang cudc goi dang bi giai phong. Ban tin nay chi c6 thé dugc
g di néu kénh béo hiéu cudc go1 dugc mé hoac dang hoat dong.
Facility: Day 1a mot ban tin Q.932 dung dé yéu cau hoic phic dap cac
dich vu b6 sung. N¢ ciing dugc dung dé canh bao rang mot cudc goi s&

duogc dinh tuyén truc tiép hay théng qua GK.

Cac ban tin trong qua trinh thiét 12p cudc goi nhu sau:

Diém cudi 1 Gatekeeper

Setup (1)

Call Processing (2)

Alerting (3)

Connect (4)

Hinh 2.15: Q.931 trong thiét 13p cudc goi

1. Thiét bi dau cudi H.323 giri ban tin Setup yéu cau thiét 1ap cudc goi.

Gia sir & ddy ban tin dugc gui t6i Gatekeeper (thiét 14p cudc goi thong
qua Gatekeeper).

2. Gatekeeper sé gui tra lai ban tin Call Proceeding nham thong bao cho

phia goi réng: Thiét bi nay dang thuc hién thiét 1ap cudce goi.
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3. Khi dau cubi bi goi rung chudng, Gatekeeper s& guri ban tin Alerting vé
dau cudi goi thong bao vé trang thai ndy.

4. Khi nguoi duoc goi nhc may, ban tin Connect s& dugc giri toi dau cudi
goi thong bao cudc goi da dugc thiét lap.

5. Cudc goi dugc thuc hién.

2.3.1.2.3. Giao thirc H.245

Chtrc niang H.245 1a thiét 1ap cac kénh logic dé truyén audio, video,
data va cac thong tin kénh diéu khién. Giita hai thiét bi dau cudi duoc thiét 1ap
mot kénh H.245 cho mdt cudc goi. Kénh diéu khién truyén thong H.245 thiét
1ap trén mot két ndi TCP. N6 truyén tai cac thong diép diéu khién H.245 dau
cudi dén dau cudi phuc vu cho cac chirc ning sau:
o Trao doi khd nang: M& hoa - giai ma cac dong tin hiéu media cua céac
dau cubi tham gia truyén thong.
o Quyét dinh chi t&: Xac dinh méi quan hé chu t& giira cac diém cudi
dung dé giai quyét tranh chap giita chiing khi xay ra.
o Ddng mé cdc kénh logic cho tin hiéu media: Cung cap kénh logic cho
cac dong thong tin. Kénh diéu khién truyén thong H.245 13 kénh logic 0
va thuong xuyén mé qua trong trinh thyc hién cudc goi.
2.3.1.3. Thiét 1ap cudc goi VoIP sir dung giao thirc H.323
2.3.1.3.1. BAo hiéu truec tiép giira cac thiét bj dau cudi

Trong md hinh ndy, c6 cha ¥ 1a cac thiét bi ddu cudi (Endpoint) chi xin
phép Gatekeeper thuc hién cudc goi thong qua bao hiéu RAS con cac budc
bao hiéu giita cac thiét bi nay dugc thuc hién tryc tiép khong thong qua
Gatekeeper.

Duéi day 1a vi du thiét lap cudc goi gitra hai diém cudi 1, 2 co cung

mot Gatekeeper di dang ki trong trudng hop bao hiéu truc tiép.
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Endpoint 1 Gatekeeper Endpoint 2

H.225 Yéu cau két nap ARQ
H.225 Khiing dinh két nap ACF
Mé kénh TICP cho Q.931
Q931 Setup
Q931 Call[Proceeding
H.225 Yéu ciu két nap ARQ
H.225 Khing dinh két nap ACF _
Q931]Alerting g
0Q931|Connect
M¢ kénth TCP cho H.245
Trao|ddi khi niing
Quyé{ dinh chi té
Mé kénhl logic cho thoai

A A

A\ 4

A

A A A A A

Yy Y VY

A
A\ 4

Trao ddi thong tin thoai hai chiéu

< : >

Hinh 2.16: Thiét 1ap bao hiéu H.323 truc tiép giita cac dau cubi

Budc 1: Endpoint 1 dang ki v6i Gatekeeper yéu cau cho phép thuc
hién mdt cudc goi td1 Endpoint 2. Cac budc thuc hién xac thuc thué bao goi
s€ duogc thuc hién & budc nay. Gatekeeper tra 161 cho phép Endpoint 1 thuc
hién cudc goi va dia chi cua chinh xac ctia Endpoint 2. Trong truong hop nay,
hai Endpoint thuc hién cudc goi truc tiép véi nhau.

Budc 2: Endpoint 1 va Endpoint 2 thiét 1ap mot két ndi TCP cho bao
hiéu H.225 dé truyén cac ban tin Q.931 cho phép thiét lap cudc goi. Endpoint
1 gri ban tin Setup t6i Endpoint 2 yéu cau thiét 14p cudc goi. Endpoint 2 tra
161 bﬁng ban tin Call Proceeding thong bao cudc goi dang dugc thyc hién.

Budc 3: Endpoint 2 xin phép Gatekeeper cho phép thuc hién cudc goi
v6i Endpoint 1. Gatekeeper tra 10i dong y cho Endpoint 2 chap nhan cudc goi.
Endpoint 2 thyc hién rung chudng va bao cho Endpoint 1 biét 1a dang rung
chudng nguo1i bi goi.

Budc 4: Nguoi bi goi nhic dng nghe. Endpoint 2 giri ban tin Conect t&i
Endpoint 1 thong bao kénh cudc goi da duogc thiét 1ap. Lic nay, giira hai
Endpoint m¢ mét két ndi TCP nira cho kénh bao hiéu H.245 dé thuong luong,
thiét lap va duy tri kénh media.
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Budc 5: Khi da thuong lugng xong, mdi Endpoint yéu cidu md mot két
ndi audio dé truyén thoai. Nhu vay sé tdn tai hai kénh cho phép thuc hién
cudc goi hai chiéu gitra hai thué bao. Qua trinh thoai dugc thyc hi¢n hién dya
trén giao thuc RTP voi sy kiém soat ctia RTCP.
2.3.1.3.2. B4o hi¢u duoc dinh tuyén thong qua Gatekeeper

Trong hinh thirc bao hiéu nay thi moi ban tin béo hiéu dé dugc giri qua
Gatekeeper. Gatekeeper s& xtr Iy va chuyén tiép béao tin toi phia bi goi. Khi
d6, phia goi khong nhét thiét phai biét chinh xac dia chi ctia phia bi goi nhung
qua trinh nay s& bj tré nhiéu hon.

Céc ban tin bao hiéu trong md hinh ndy gan nhu gidng véi trudng hop
bao hiéu tryuc tiép giita hai thiét bi dau cubi nhung c6 mot s6 chu ¥ nhu sau:

< Gatekeeper ¢ ddy s& gom c6 hai giao dién: giao dién voi Endpoint O va
Endpoint T. Viéc phan biét nhu vay st gitp chung ta rd rang hon trong
viéc guri nhan céc ban tin vi hai giao dién nay hoat dong c6 su doc lap
nhét dinh véi nhau.
e Kénh bdo hiéu H.225 dugc thiét 1ap giita cac Endpoint va
Gatekeeper
e Khi nhan dugc ban tin Setup tor Endpoint O guri t&i, Gatekeeper
s€ gui ban tin ndy téi Endpoint T va gui ngay ban tin Call
Proceeding vé cho Endpoint O béo rang cudc goi dang trong qua
trinh thiét 1ap.
+¢ Sau khi nhan dugc ban tin Connect ttr Endpoint T, Endpoint O va Endpoint

T s& thuce hién bao hiéu truc tiép véi nhau dé mo kénh truyén media.
2.3.1.3.3. Thiét lap cudc goi giira hai thiét bi dau cudi & hai viung dich vu

Trong mo hinh nay Ia viéc thuc hién cudc goi gitta hai thiét bi dau cubi
& hai vung dich vu khac nhau cho nhau. Pay la m6 hinh bao hi¢u dya trén
viéc dinh tuyén cua cac Gatekeeper.

Sau khi nhan dugc yéu cau cua Endpoint 1 muén thiét lap cudc goi voi
Endpoint 2, Gatekeeper 1 giri toi Endpoint 2 yéu cau thiét 1ap cudc goi. Vi
Endpoint 2 nam trong vung dich vu do Gatekeeper 2 quan 1y nén né phai xin
su cho phép dé co thé thuc hién cudc goi (gidng nhu cac trudng hop trude). O

trong truong hop nady, Gatekeeper 2 cling gui tra 101 ban tin ARQ cua
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Endpoint 2 bang ban tin ACF cho phép thiét 1ap cudc goi nhung phai théng
qua n6 (khong cho thuc hién cudc goi truc tiép toi Endpoint 2). Do vay,
Endpoint 2 gui ban tin Facility t61 Gatekeeper 1 thong bdo 1a cudc goi dugc
chap nhan nhung phai duoc dinh tuyén lai thong qua Gatekeeper 2. Chinh vi
vay, kénh bao hiéu H.245 cii dugc huy va thay bang cac kénh bao hiéu biéu

dién nhu trong hinh vé.
Endpoint 1 Gatekeeper 1 Gatekeeper 2 Endpoint 2

H.225 Yéu cAu két nap ARQ

_H.225 Khing dinh két nap

Mo kénh TCP cho 0.931, Mé kénh TAP cho 0.931
0.931 Setup N 0931 Setup

Q.931 Call|Proceeding
225 Yéu chu két nap ARQ|

H.225 Khéng dinh két na

A

A 4

A

< 0.932 Facility

0.931 Reledse Complete >
_M¢ kénh TCP cho 0.931 o
-~ 0.931 Setup :MO' kénh TCP cho O.931,

0.931 Setup
Q.931 Call Proceeding

}1.225 Yéu chu két nap ARO
H.225 Khing dinh két nap_

0.931 Alerting 0.931 Alerting 0981 Alerting
Q.931 Connect 0Q.931 Connect < Q931 Connect

\ A

| 0.931 Call Proceeding

A

P
4

A A

0.931 Connect
Mo kénh TCP cho H.245
Trao dbi kha ning
Ouvét dinh chu t&
Mo kénh logic cho thoai

A 4

A 4

A A A A 1;

A 4

\ 4

<j Trad doi thong tin thoai hai chiéu >
| |

Hinh 2.17: Trao doi thong tin gitra hai ving dich vu

2.3.2. Giao thirc bao hi¢u SIP

Tai Viét NAM, chuin SIP chi méi duoc dua vao ung dung trong dich vu
dién thoai Internet qudc té tir cudi nam 2005. Tién phong cho mg dung nay 1a
dich vu Voice777 ctia Trung tim vién théng thé hé msi VN (VNGT). Cong ty
dién toan va truyén so liéu VDC va Saigon Postel ciing dang dau tur cong nghé va
duodng truyén dé cho ra doi nhitng dich vu méi st dung giao thirc SIP.
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SIP (Session Initiation Protocol) 1 giao thtrc diéu khién bao hiéu thudce
16p Gmg dung, dugc phat trién nhu 13 mot chudn mé RFC 2543 cua IEFT.
Khac véi H.323, n6 dua trén ngudn gbc Web (HTTP) va c6 thiét ké kiéu
modul, don gian va dé dang mé rong voi cac tng dung thoai SIP. SIP 1a mot
giao thirc bao hiéu dé thiét 1ap, duy tri va két thuc cac phién da phuong tién
nhu: Thoai IP, héi nghi va cac ing dung tuong tu khéac lién quan dén viéc
truyén thong tin da phuong tién.

Uu diém chinh cta SIP so v&i cac phuong thirc bao hiéu khac 13 cung cép
mot sy mém déo. SIP c6 thé hoat dong két hop vdi cac giao thire bao hiéu khac
nhu H.323. SIP 1a mot giao thiic theo thiét ké md do d6 no co thé duge mo rong
dé phat trién thém céc chirc nang méi. Su linh hoat ctia cac ban tin SIP ciing cho
phép dap tmg cac dich vu thoai tién tién bao gém ca cac dich vu di dong.

C6 thé sir dung nam chirc ning cua SIP dé thiét 1ap va két thic truyén
dan la:

o Dinh vi nguoi st dung : Xac dinh hé théng cudi.

o Kha ning nguoi dung : Xac dinh phuong tién va thong sb ciia no.

o Tinh sin sang cta ngudi dung : Xac dinh sy sin sang cla phia bi
goi di dang ky truyén tin.

o Thiét 1ap cudc goi : Thiét lap cac thong sb cudc goi ca phia chu
goi 1an bi goi.

o Piéu khién cudc goi : Bao gdbm viée truyén va hiy cudc goi.

2.3.2.1. Cac thanh phan trong mang SIP

SIP Components

el

Location Redirect Registrar
Server Server Server

| I |

|

i Ty
User Agent Gateway
Proxy Proxy
Server Server

Hinh 2.18: Cac thanh phan trong mang SIP
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N6i chung SIP gdom 2 thanh phan 16n 1 SIP Client va SIP Server
% SIP Client: La thiét bi hd tro giao thirc SIP nhu SIP phone, chuong trinh

chat... Pay chinh la giao dién va dich vu cua mang SIP cho nguoi dung.

>

% SIP Server: La thiét bi trong mang xir 1y cac ban tin SIP. Trong SIP
Server bao gom 4 thanh phan quan trong nhu: Proxy Server (may chu
uy quyén), Location Server (may chii dinh vi), Redirect Server (may
chu chuyén tiép), Register Server (may chu dang ky).

v Proxy Server: La thyc thé trong mang SIP 1am nhiém vu chuyén tiép cac SIP
request toi thuc thé khac trong mang. Nhu vay, chitc nang chinh ciia n6 trong
mang 1a dinh tuyén cho cac ban tin dén dich. Proxy server ciing cung cap cac
chtrc nang xac thuc trude khi cho khai thac dich vu. Mot proxy cé thé luu
(stateful) hodc khong luu trang thai (stateless) ctiia ban tin trudc d6. Thong
thuong, Proxy c6 luu trang thai, ching duy tri trang thai trong sudt
transaction (khoang 32 giay).

v' Redirect Server: Tra vé ban tin 16p 300 dé thong bao thiét bi 1a chuyén
hudng ban tin tdi dia chi khac — tu 1ién lac thong qua dia chi tra ve.

v Registrar server: La Server nhan ban tin SIP Register yéu cau va cip nhat
thong tin tir ban tin request vao “location database” nam trong Location
Server.

v" Location Server: Luu thong tin trang thai hién tai ctia ngudi ding trong mang
SIP.

2.3.2.2. Moi lién hé giira ciac thanh phan trong mang SIP

~
= 8
o o
& g I
S =
INVITE (2)
SIP Stateloss Proxy 1 SIP Stateful Proxy 2
s+ | B
Bl |R® S
-\ =
= [ NS
wn
N v, VITE(’)
S0 TEm,
4 o2 Ac, ARy,
= § = X¢ Ly SIP Redirect Server
= x =
= L
= <
MEDIA (RTP) PATH
- ( )

Hinh 2.19: Chtrc ndng cua Proxy, Redirect Server trong mang SIP
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Cac thanh phﬁn trong mang SIP c6 mbi quan hé mat thiét, phu tro lan

nhau. So do6 trén cho ta c6 mot cai nhin khai quat vé chirc nang cua Proxy

Server, Redirect Server, SIP Phone trong mang.

Gia sur thué bao co6 tén userl trong mién dich vu do here.com muon

thuc hién mot cudc goi thoai tdi thué bao cod thé 13 user2 ( thudc there.com).

1.

Khi User 1 mudn goi téi User 2, trudc hét né s& giri ban tin INVITE 1
dén Proxy Server 1. Proxy Server 1 chuyén tiép ban tin t6i Redirect
Server.

. Redirect Server nay xir 1y va tra vé mi 3xx thong bao cho Proxy Server

tw thuc hién két noi.

Proxy Server 1 gui ban tin INVITE 2 téi dich tra vé boi Redirect Server
(chinh la Stateless Proxy Server 1). Vi day la Stateful Proxy nén thuc
chat ban tin INVITE duogc giri boi Stateful Proxy 1a khac so v&i ban tin
nhén dugce tir Userl(ban dau).

Stateless Proxy Server chuyén tiép ban tin INVITE t&i SIP Statefull
Proxy 2. Do 1a Stateless Proxy nén cong viéc ctia né don gian la chuyén
tiép ban tin.

SIP Statefull Proxy 2 chuyén tiép ban tin INVITE t6i user?2.

. Khi user2 nhic may thi n6 s& gui ban tin 200 OK theo chiéu nguoc lai.
. Sau khi nhan dugc ban tin 200 OK, userl s€ gui xac nhan ACK téi

user2.
Ludng RTP truc tiép gitra hai thué bao dugc thiét 1ap. Va cude goi dugce
thuc hién.

2.3.2.3. Ban tin SIP
SIP bao gom 2 loai ban tin: Ban tin yéu cau va ban tin dap tng

v Ban tin yéu cau (Request): Pugc gui tir client téi server. RFC 3261

dinh nghia 6 kiéu ban tin Request cho phép UA va proxy cé thé xac
dinh nguo1 dung, khéi tao, stra doi, huy mot phién.

= Ban tin INVITE: Yéu cau thiét 1ap mot phién hodc dé thay doi

cac dac tinh cua phién trude do. Trong ban tin nay co st dung

SDP dé dinh nghia vé cac thong s6 media cua phién. Mot

Response thanh cong c6 gia tri 200 duoc tra lai cac thong s6 ma

ngudi dugc goi chap nhan trong phién media.
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Ban tin ACK xac nhan réng Client da nhan dugc Response cudi
cung cua ban tin INVITE. ACK chi dugc st dung kém véi ban
tin INVITE. ACK duoc gui tir dau cudi dén dau cudi cho
Response 200 OK. ACK ciing c¢6 thé chira phan than ban tin voi
mo ta phién cudi cing néu ban tin INVITE khong chura.

Ban tin OPTIONS: UA sir dung Request nay dé truy van téi
server vé kha ning cua no.

Ban tin BYE: UA sir dung ban tin nay dé yéu cau htty mot phién
da duoc thiét 1ap trude do.

Ban tin CANCEL: Cho phép Client va Server huy mot Request,
vi du nhu INVITE. N6 khong anh hudng té1 Request da hoan
thanh trudc d6 ma Server da gui Response.

Ban tin REGISTER: Mot Rlient str sung REGISTER dé yéu cau
dang ki vi1 tri cua n6 t61 AOR (address of record) cua nguoi dung

vo1 SIP server.

Y Ban tin dép ung (Response): Server gui ban tin SIP dap Ung (SIP

response) toi Client dé bao vé trang thai cua SIP Request ma Client giri
trude do. Cac SIP Response dugc danh s6 tr 100 dén 699, dugc chia
thanh cac 16p nghia khac nhau.

1xx = phan hoi thong tin

2xx = phan hoi thanh cong
3xx = phan hdi chuyén huéng
4xx = yéu cau bi that bai

5xx = 161 may chu

6xx = that bai toan cuc

2.3.2.4. Mo ta cudc goi SIP
2.3.2.4.1. Cudc goi dugc dinh tuyén qua Proxy Server

1.

Proxy server nhan dugc ban tin INVITE tur Client.

2. Proxy server lién lac vdi Location server dé xac dinh dia chi cua ngudi

bi goi.
Location server xac dinh vi tri cua nguoi duge goi va cung cap dia chi
server dich.

Ban tin INVITE duoc chuyén tiép ti dia chi ma Location server tra vé.
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5. UAS ctia bén goi guri tra 1o6i OK dé bao sén sang tham gia dam thoai.

6. Proxy Server giri t6i Client bén goi tra 101 OK dé bao bén goi sin sang
tham gia dam thoai.

7. Client bén goi gui t6i Proxy Server yéu cau ACK dé phiic dap lai.

8. Proxy Server chuyén hodc phat truc tiép yéu cau ACK nay t6i UAS
dai dién bén goi.

9. Cudc goi thoai dugc thiét 1ap.

Location
Server
2 3
1. INVITE 4. INVITE
) > Prox >
Client ) ( o y ), (  uas
< erver <
B o e
7. ACK 8. ACK

Hinh 2.20: Thiét 1ap cudc goi SIP v&i Proxy Server

2.3.2.4.2. Bio hiéu truec tiép giira cac thiét bi dau cudi
Location
Server
A
2 3
1. INVITE .
Client ) X Redirect UAS
» Server
4
5. ACK 6. INVITE
7.0K 8. ACK

Hinh 2.21: Thiét lap cudc goi voi Redirect Server

1. Redirect server nhan dugc ban tin INVITE tir phia UAC bén goi.
2. Redirect server lién lac voi Location server dé 1y thong tin dia chi
cua UA duoc goi.

3. Location server tra lai dia chi cia UA dugc goi.
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4. Redirect server giri lai UAC bén goi thong tin vé vi tri bén bi goi qua
thong diép tra 101.

5. UAC bén goi giri thong diép ACK t6i Redirect server dé phtc dap
giao dich da hoan thanh.

6. Client bén goi giri thong diép INVITE truc tiép t&i dia chi bén goi
duoc Redirect server cung cap.

7. Néu bén bi goi sin sang thi UAS ctia n6 gui lai thong diép tra 101 OK.

8. Bén goi gui thong diép ACK dé hoan tat két ndi.

2.3.2.4.3. Thiét 1ap cudc goi SIP giira hai dién thoai

Mot phién goi SIP gitra 2 dién thoai dugc thiét 1ap : Khi mdt thué bao

can lién lac vé1 mot thué bao khac thi trinh tu nhu sau:

8 8 8§ § 4

User Agent Proxy Server Location Redirect Server Proxy Server User Agent
L INVITE ——p IWITE
32
(Moved Temporarily)
ACK ’
INVITE el
Call — INVITE ——
Setup 302
(Moved Temporarlly
‘ " %
— INVITE ——}
e w009 .
200 {OK) <4 200 (0K) 200 (OK) ——
ACK ’ Al ACK
s T !
I
Call ¢ BYE < BYE BYE ——
Teardown —— 200 (0K) —p 200 (OK) 200 (OK) —;]
|

Hinh 2.22: Thiét 1ap cudc goi gitra hai may dién thoai
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2.3.3.

Pang ki khoi tao thong tin cudc goi va xac nhan dia chi phia b1 goi:
Qua trinh dang ki.

v Kich hoat SIP Client.

v SIP Client can thong bao vé thong tin dia chi ti Server.

v Cho sau mot khoan thoi gian nhét dinh.
May goi guri mot tin hiéu moi.
May duoc goi giri tra mot thong tin hoi dap 100 — Th.
Khi may duoc goi bat dau db chudng, mot tin hiéu hoi dap 180 — 1)
chubng — duogc gui tra.
Khi bén goi nhac may, may dugc goi giri mdt tin hi¢u hoi dap 200 - OK
May goi hoi dap voi ACK — tiép nhan.
Luc nay cudc goi dich thuc dugc truyén dudi dang dir liéu thong qua
RTP.
Khi ngudi goi dap may, mot yéu cau BYE duoc giri dén cho méy goi.
May goi phan hoi véi tin hiéu 200 — OK.
So sanh giira giao thic H.323 va SIP
Giira H.323 va SIP c6 nhiéu diém twong dong. Ca hai déu cho phép

diéu khién, thiét 1ap va huy cudc goi. Ca H.323 va SIP déu hd tro tat ca cac

dich vu can thiét, tuy nhién c6 mot s6 di€ém khéc biét gitra hai chuan nay.

K/
0’0

K/
0’0

K/
0’0

H.323 hd tro hoi nghi da phuong tién rat phuc tap. Hoi nghi H.323 vé
nguyén tic c6 thé cho phép cac thanh vién st dung nhiing dich vu nhu
bang thong bao, trao ddi dir liéu, hoic hoi nghi video.

SIP hé trg SIP - CGI (SIP-Common Gateway Interface) va CPL (Call
Processing Language).

SIP hd trg diéu khién cudc goi tir mot dau cudi tha 3. Hién nay H.323
dang duoc nang cap dé hd trg chirc nang nay.

SIP H.323
Ngudn goc IETF ITU-T
Quan h¢ mang | Ngang cép Ngang cép
Khéi diém K& thira cau tric HTTP. | Ké thira Q.931, Q.SIG
Pau cubi SIP H.323
Server e Proxy Server H.323 Gatekeeper
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¢ Redirect Server
e Location Server
e Registrar Servers.

Khuoén dang Text, UTF-8 Nhi phan
Tré thiét lap i}

X , 15RTT 6-7 RTT hodc hon
cudc goi

Giam sat trang
thai cudc goi

C6 2 lya chon:
e Trong thoi gian thiét
1ap cudc goi
e Subt thoi gian cudc

Phién ban 1 va 2: May chu phai
giam séat trong sudt thoi gian
cudc goi va phai gilr trang thai
két ndi TCP. Piéu nay han ché
kha nang mé rong va giam dd

£01 tin cay
Baf) hl@l{ C6 hd trg Khong
quang ba
St dung cac giao thirc | Gatekeeper diéu khién bing
Chét luong khac nhu RSVP, OPS, | thong. H.323 khuyén nghi dung
dich vu OSP & dam bao chat| RSVP dé luu dir tai nguyén
lugng dich vu mang.
Dang ky tai Registrar | Chi dang ky khi trong mang co
Bao mat server, cO xac nhan dau Gatekeeper, x4c nhan va ma
cubi va mi hoa hoa theo chuan H.235.
Dinh vi dau cudi st dung E.164
Dinh vi diu Dung SIP URL dé danh | hodc tén ao H.323 va phuong

cudi va dinh
tuyén cudc goi

dia chi. Pinh tuyén nho
st dung Redirect va

Location server

phap anh xa dia chi néu trong
Churc
nang dinh tuyén do Gatekeeper

mang c¢o6 Gatekeeper.

dam nhiém.

Puoc thiét ké nham hd tro rat
nhiéu tinh nang hoi nghi, ké ca

Tinh nan Ho tro cac tinh ning ciia , ,
_ 5 L , & thoai, hinh anh va dir liéu, quan
thoai cudc goi co ban A Ly,
ly tap trung nén co6 thé gay tac
nghén ¢ Gatekeeper
Kha nan ~ .
o & Dé dang Han ché
mad rong
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2.4. KET NOI GIUA MANG VOIP VA PSTN
2.4.1. Van dé két noi giira VoIP va PSTN

Nhu chiing ta da biét, van dé sdng con clia mot cong nghé mdi ra doi 1a
phai tuong thich dugc vdi cadc cong ngh¢ trude dd. Véi sy hinh thanh va phat
trién trén pham vi thé gi¢i, mang PSTN da tré thanh mang vién thong rong
16n nht. Mang VoIP khong thé tu ban than no6 tén tai mot cach don 1¢ trén
mdi truong Internet ma tach roi khoi hé théng vién thong toan cau. Chinh viéc
giai quyét duoc bai toan két ndi mang PSTN mang lai thanh cong 16n cho
mang VoIP nhu ngay hom nay.

soes Internet scp |
signaling / SoftSwitch X SoftSwitch signaling
Gateway 0 /7 | SIP / H.323 | 9 Gateway
2y \=
G R - Qe
387 \ | \ % 367
87 %
7/ o ; \
\
4 SoftPhone IP Phone

/ \
SRty Tk (O, e ————————— | Trunk oot
Sy lich RTP / RTCP Switch
Media
Media

/\ - Gateway Gateway /\ .

G ; i f
& 8 £ &

Analog Mobi

Phone  Phone Analog  Mobi

Phone  Phone

Hinh 2.23: Mo hinh két ndi mang VoIP v&i PSTN
Qua md hinh két ndi VoIP véi PSTN, ching ta thiy su c6 mit cta hai
thanh phan méi trong mang VolIP.

» Media Gateway: Thuc hi€n nhiém vu truyén tai tin hiéu kénh 64Kb/s
trén dudng Trunk thanh cac gbi RTP truyén trén mang Internet. Day
chinh 12 tin hiéu thoai gitta cac ngudi dung dau cudi véi nhau. Media
Gateway c6 bo ma hoa véi tbc do bit thép, c6 kha nang tri€t cac
khoang lang gitip giam luu lugng truyén trén mang khong can thiét.

= Signaling Gateway: Pugc xem nhu 1a giao dién cia mang VoIP voi
mang bao hi¢u SS7 ciia PSTN. Nho c6 Signaling Gateway ma thong

tin bao hi€u cudc goi co thé nhan tr PSTN t6i mang VolP va nguoc
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lai. Signaling Gate truyén ban tin SS7 qua mang IP théng qua giao
thire Sigtran to1 Softswitch. Va & day, SoftSwitch s€ [am nhiém vu ctia
minh 13 khéi tao cac ban tin thiét 1ap cudc trong mang VolIP.

Ca hai thiét bi nay déu c6 mit trong hau hét cac giao thirc mang VolP
khi mudn két ndi vdi PSTN. Giao thuc sir dung trén Signaling Gateway thi
chung cho hau hét cic giao thirc bao hiéu VoIP. Trai lai, voi mdi giao thirc
khéac nhau thi viéc bdo hi¢u gitra Media Gateway va SoftSwitch (Gatekeeper
voi giao thirc H.323; SIP Server voi giao thic SIP) lai khac nhau.

Mot diém quan trong can luu ¥ nita 1 ca hai thiét bi nay déu co6 hai
giao di¢n: Mot giao dién vo1 mang VolP, mot giao di¢n vé1 mang PSTN.
Chinh vi vay, vo1 Signaling Gateway thi n6 cling c6 Point Code y nhu mot
diém bao hiéu SS7 thong thuong, con két ndi voi Media Gateway 1a cac
duong Trunk cé dénh sb gidng nhu & mang PSTN.

Céc giao thic dugc trinh bay trong mé hinh két ndi giita mang VoIP va
PSTN sé& duoc 1an luot dé cap chi tiét & phan sau. Trudc hét, ching ta di vao
nghién clru ciu trac cua mang bao hiéu SS7 dé thuan loi hon trong viéc
nghién ctru.

2.4.2. Mang bao hiéu SS7

SS7 (Signaling System No.7) 1a mot hé thong bao hiéu kénh chung
dugc phat trién dé dap tmg cac yéu cau bao hiéu tién tién trong mot mang
thoai s6 hoa hoan toan. SS7 khong chi hd trg bao hiéu trong mang PSTN
trong viéc thiét 1ap cudc goi, xur 1y trao doi thong tin ma con 1a chon dudng,
khai thac, tinh cudc va dic biét 1a hd tro cac dich vu IN.

Vi bao hiéu SS7 1a mot phan kién thirc rat 16n, nén dudi day chi xin
trinh bay so lugc.
2.4.2.1. Cac thanh phan trong mang bao hiéu SS7

Mang SS7 dugc sir dung dé chuyén cac ban tin nham thiét lap, quan 1y
va gidi phong cac cudc goi cling nhu duy tri mang bao hi¢u.

Mang SS7 gém 3 thanh phéan béo hiéu:

v Piém chuyén mach dich vu (SSP): La cac chuyén mach ndi hat hay
tandem két ndi kénh thoai va thuc hién cac churc nang chuyén mach can
thiét dé bat dau hay két thuc cudc goi.
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v Piém chuyén giao bao hiéu (STP): Chon dudng va chuyén mach cac
ban tin b4o hi€u trong mang.

v Piém diéu khién dich vu (SPC): Cung cép su truy nhép tdi cac co so dit
liéu, 13 phan ttr chinh dé cung cép cac ung dung IN trong mang.

2.4.2.2. Giao thirc trong mang SS7

e Phéin chuyén giao ban tin (MTP): Lép 1,2,3 cung cip giao thirc giao
van cho tat ca cac giao thirc SS7 khac. Chirc ning cia MTP bao gdm
dac tinh giao dién mang, truyén tin tin cay, xur 1y ban tin va dinh tuyén.

e Phén diéu khién két nbi bao hiéu (SCCP): Cung cap dich vu dinh dia
chi dau cudi - dau cubi va dinh tuyén ban tin 16p 4 nhu (TCAP).

e Phin ngudi st dung thoai (TUP): La hé théng bao hiéu link-by-link
dugc st dung dé két ndi cho cudc goi thoai va fax.

e Phéan ngudi sit dung ISDN (ISUP): La giao thirc str dung dé thiét 1ap va
duy tri két ndi cho cudc goi thoai va dit liéu dira trén mang kénh.

e TCAP: Cho phép truy cép téi CSDL tir xa, cung cp cac thong tin dinh

tuyén va cac dac trung khac cho céc thanh phan mang & xa.

oSl QQ7
Lép 7 TCAP ISUP | | TUP
Lép 6 _
Lép S ‘
, sccp
LOp 4 t [) [)
Lép 3 MTP L3
Lép 2 MTP L2
Lép 1 MTP L1

Hinh 2.24: Chong giao thirc SS7 so sanh véi mo hinh OSI
Trong d6, Tang 1 cia MTP (L1): Pinh nghia céc dic tinh vat li, dién va
chtic ning ctia dudng lién két s bao hiéu va phuong tién truy nhap né. Tuyén
bao hiéu c6 thé dugc truy nhap bang chirc ning chuyén mach c6 kha ning tu
dong cau hinh lai cac tuyén bao hiéu.
Tang 2 MTP (L2): Thyc hién chirc ning lién két bao hiéu, tao ra cac
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lién két diém t6i diém tin cdy giita cac phan tir bao hiéu trong mang, c6 nhiing
co ché sau: Phat hién va stra 161, truyén lai khi mat goi, chi thi trang thai kénh
lién két. Tﬁng 2 sur dung cac goi goi la cac don vi béo hicu, gém 3 loai: FISU,
LSSU, MSU thyc hién cac chirc ning nhu phat hién 16i, giam sat d6 san sang
cua kénh, chi thi trang thai kénh va chuyén tré cac ban tin bao hiéu.

Tang 3 MTP (L3): Vi chie ning mang béo hiéu, dua ra dinh nghia cac
chtrc ning va thi tuc truyén chung va doc 14p véi cac tuyén bao hiéu riéng ré.
C6 hai loai chitc nang chinh ¢ tang 3 1a: X Iy ban tin bao hiéu va quan ly
mang béo hi¢u.

Ngoai ra, ISUP ¢6 thé sir dung SCCP dinh tuyén thong tin bao hiéu qua
mang. Puong di cia bao hiéu co thé khong gidng nhau cho mdi ban tin lién
quan toi mdi mot kénh khac nhau. SCCP cho phép ban tin ISUP ¢6 thé duoc
dinh tuyén tryc tiép tir tram ngudn dén tram dich.

Truong kiéu ban tin trong ban tin ISUP cho phép xac dinh kiéu ban tin

dugc mang trong MSU véi céac gia tri cu thé nhu sau:

Ban tin Tén day di Y nghia

IAM [Initial Address Str dung dé thiét 1ap cudc goi. Ban tin nay
thuong chira s6 thué bao bi goi

ACM |Address Complete |Théng bao rang cudc goi dang duoc thiét 1ap

ANM | Answer Phia b1 goi da c¢6 tin hi€u tra 161

REL |Release Cudc goi bi hay. Ciing ¢6 thé sir dung kiéu ban
tin ndy dé thong bao rang tong dai tandem
hoic tong dai dich khong thé thiét lap duoc két

noi.

RLC [Release Complete |DPa nhan dugc ban tin REL va kénh thoai dugc
huy

COT |Continuity Test Dung dé kiém tra tinh lién tuc ctia duong trunk

CPG |Call Process Pang rung chudng thué bao bi goi

SUS |Suspend Ding mdt cudc goi nhung két ndi cua nd van
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Ban tin Tén day di Y nghia

dugc gitlr

RES |Resume Phuc hoi trang thai cudc goi dugc dung trude
d6.SUS va RES dung cting mdt cdu tric ban

tin va tham so.

FOT |Forward Transfer

INR |Information Yéu cau thong tin tir phia téng dai dich t6i
Request tong dai nguon dé lay thém thong tin.
INF | Information Cung cip thong tin yéu cau boi INR

2.4.2.3. Cac bude thiét 1ap cudc goi trong mang SS7

c@ Switch SS7 Switch C@

off hook R
~ dial tone ;
 digits - IAM . IAM . Setup
) ring tone ) ACM ) ACM ~ alerting
: CONNECT : ANM : ANM : off hook
~ CONN ACK ) ) )

DISCONN : REL . REL . DISCONN
~ RELEASE ] ) RLC . ) RLC i ~ RELEASE i
 RELACK ) ) )

Hinh 2.25: Qua trinh thiét 1ap cudc goi trong mang SS7

1. Nguoi goi nhic 6ng nghe, duoc nhan biét boi tong dai dia phuong A
nhd béo hiéu mot chiéu.

2. Tong dai A phat tin hiéu moi quay so.

3. Nguoi goi quay sé.

4. Vi s6 thué bao bi goi khong nam trong tong dai A, nén nd phai xac dinh
cach dé thiét 1ap cudc goi thong qua bang dinh tuyén. Thong tin bang
dinh tuyén s& cho phép xac dinh kénh con rdi cho phép thiét 1ap cudc
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goi. Tong dai nay s& gli ban tin IAM qua mang SS7 t6i tong dai co

chtra thué bao ngudi bi goi.

. Khi tong dai B nhan dugc ban tin IAM, nd sé& giri ban tin ACM t6i tong

dai A thong bao tuyén di sin sang va dé A phat tin hiéu cho nguoi goi

biét. Pong thoi, B ciling phat tin hiéu rung chudng t6i thué bao bi goi.

. Khi thué bao bi goi nhdc may, ban tin ANM duoc giri tir tong dai B toi

A dé thong bao bt dau cude goi.

. Cudc goi duoc thuc hién. Vi qué trinh nay, thong tin 13 trong sudt.

8. Gia su nguoi goi dap may trude, khi téng dai A nhan duoc bao hiéu

nay lap tic giri ban tin REL tdi tong dai B dé chim dut cudc goi.

: Téng dai B gui tin hiéu két thuc cude go1 td1 thué bao bi goi va ban tin

RLC t6i tong dai A dé théng bao viéc huy cudce goi 1a xong.

2.4.3. Giao thirc SIGTRAN

Giao thirc SIGTRAN 14 giao thtrc tin cdy dé truyén tai cac ban tin SS7 qua

mang IP. Ciu trac gém 2 thanh phan: Giao thirc truyén tai chung cho cac 16p

giao thitc SS7 va Module twong thich dé gia lap cac 16p thap hon cua giao thirc.
Vi du néu module xir li SS7 trong Softswitch xtr 1i ban tin MTP 16p 3, thi giao

thirc sigtran cung cap cac chirc ning twong duong véi cac chirc ning cia MTP

16p 2. Néu n6 xtr i & mirc ISUP va SCCP, thi giao thirc sigtran cung cap chirc
ning giéng nhu MTP 16p 2 va 16p 3, tuong ty ddi véi TCAP. Do d6 SIGTRAN
1a mot tap cac giao thirc dé gia 1ap (thuc hién adaptation) SS7 trong mang IP.

T TCAP
TS SS7
U A © SCCP | ISUP | TUP | Q931 | TCAP| MTP3
PL P lu

SCCP p |=—»| SUA IUA M3UA IUA SUA | M2PA/UA
MTPLayer3 | ——| M3UA | Sigtrgn scTP
MTPLayer2 |—»| M2UA | M2PA IP
MTPLayerl Eth ATM V.V...

Hinh 2.26: Giao thirc Sigtran

Giao thic SIGTRAN cung cép tit ca cac chirc ning can thiét dé hd trg

cho bao hiéu SS7 qua mang IP, bao gom:

= Piéu khién ludng.
= Phén phdi tuan tir cic ban tin trong cac ludng diéu khién doc 1ap.
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= X&c dinh diém bao hiéu ngudn va dich.

= Xac dinh kénh thoai.

= Phét hién 131, truyén lai va céc thu tyc stra sai khac.

= Khéi phuyc lai cac thanh phan ndm trong cac duong chuyén tiép.

= Diéu khién tranh nghén trén Internet.

= Xac dinh trang thai cua céac thuc thé trén mang (dang phuc vy, ngimg

phuc vu).

» HO tro co ché bao mat dé bao vé cac thong tin bao hi¢u.

= Mo rong kha ning hd trg vé bao mat va cac yéu cau phat trién vé sau.
2.4.4. Két n6i mang VolIP véi PSTN
2.4.4.1. Cudc goi bit dau tir mang VoIP (SIP) va két thic tai PSTN

Chu y & md hinh nay, ta khong dé cdp t4i sy co6 mit cta Proxy Server
hay Redirect Server ma coi ban tin bao hiéu SIP dén thang Gateway. Thuc
chat van dé 1a khi dau cudi SIP quay sb, Proxy Server di biét day 1a cudc goi
ngoai mang nén no s€ xac dinh Gateway thich hop dé thuc hién cudc goi. Mot
chu ¥ nira 1a trong moé hinh nay, Gateway dong vai tro vira 1a Media Gateway
va Signaling Gateway.

‘@ Gateway PSTN Switch

SIP User Agent Telephone
1. INVITE

\ 4

2. 1AM

\ 4

«3.100 Trying

4. ACM

\ 4

5. 183 Session Progress

~Onewav RTP Media |. One wav Spbeech

A

6. ANM

A

7. 200 0K

A

8. ACK

«RTP Media Session | Two wav Speech

\ 4

A
A

9. BYE .
g 10. REL R
- 11. 200 OK "
N _ 12. RLC
No Media Session No Speech Path

Hinh 2.27: Qua trinh thiét 1ap cudc goi SIP-PSTN
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. SIP User Agent giri ban tin INVITE t6i Gateway yéu cau két ndi véi
mot thué bao PSTN.

. Gateway tra 15i bang ban tin 100 Trying ngay sau khi khoi tao ban tin
SS7 IAM téi mang PSTN dé lap tuyén t6i thué bao bi goi. Chu ¥ 1a viéc
gi ban tin 100 Trying cling c6 thé thuc hién trude khi giri ban tin IAM,
diéu nay phu thudc vao viéc cau hinh trén Gateway.

. Mang PSTN tra vé ban tin ACM sau khi di xac dinh dugc dia chi thué
bao bi goi. Ban tin SS7 nay dugc chuyén thanh ban tin SIP 183 Session
Progress.

. Pé bao rang thué bao bi dugc dang dugc rung chudng thi ¢ day, mang
SIP tron mdt cach an toan 13 truyén nguyén trang thai tin hiéu nhan
duogc trén Gateway dén thué bao SIP. Viéc nay cho phép bao hiéu chinh
xac trang thai dang dién ra dé phong c6 truc trac trong luc thyc hi¢n két
nbi v6i PSTN. Thong tin ndy duoc truyén bang mét ludng RTP mot
chiéu — biéu dién nhu hinh v&.

. Khi thué bao bi goi nhac may, ban tin SS7 ANM dugc gui di. Ban nay
dugc chuyén thanh ban tin 200 OK bao hiéu cong trén Gateway san
sang cho cudc goi.

. Sau khi thué bao SIP tra 16i bang ban tin ACK thi ludng RTP duoc thiét
1ap 2 chiéu giita Gateway va SIP User Agent truyén tai tin hiéu thoai
trén Gateway nhan duogc tir tong dai cia mang PSTN.

. Gia str thué bao SIP dap may trudc, nd sé guri ban tin BYE t61 Gateway
dé giai phong cudc goi. Gateway gui ban tin REL t6i tong dai PSTN dé
huy két ndi. Sau khi Gateway gui ban tin 200 OK va nhan duogc ban tin
RLC, cudc goi chinh thurc cham dut.

2.4.4.2. Cudc goi bat dau tir PSTN va két thic 6 mang VoIP

Trong mo hinh cudc goi nay rat giong vdi truong hop cude goi xuat

phat tir mang VoIP va két thuc & PSTN.

Thong tin bao hiéu van duoc chuyén ddi tuong duong gitra ban tin SS7

va SIP. Pé thong bao trang thai rung chudng ctia minh, thué bao SIP gui tra

ban tin 180 Ringing té1 Gateway. Bén tin nay tuong g véi1 ban tin SS7 ACM.

Khi d6, Gateway s€ gui tin hi¢u thoai mot chiéu mo ta trang thai cua thué bao

bi goi t6i thué bao goi. Viéc nay c6 tac dung rat 1on trong viéc dam bao thong

69



Cong nghé VolP va ung dung

tin trang thai thiét 1ap dudng truyén duoc kiém soat boi thué bao goi.

PSTN Switch Gateway

Telephone SIP User Agent
1. IAM -~
g 2. INVITE ~
P 3. 100 Trying
_ 4.180 Ringing
_ 5. ACM <
_ One way Speech
h - 6. 200 OK
o 7. ANM D
) 8. ACK

\ 4

Two way Speech | RTP Media Session _

A
v
A
A

9. REL _
- 10. BYE R
. 11.RLC "
) « 12. 200 OK
No Speech Path No Media Session

Hinh 2.28: Qua trinh thiét 1ap cudc goi PSTN- SIP

2.4.4.3. Cudc goi PSTN — PSTN thong qua mang VoIP. Chuin SIP-T

Do véan dé lam viéc lién mang giita SIP va PSTN dit ra ngay cang cip
thiét. Nén nhom IETF d3 tap trung nghién ctru dé tim gia nhimg van dé can bd
sung cho giao thurc SIP hién tai khi lam viéc lién mang v61 mang dién thoai
truyén théng PSTN. Mit khac mot thudc tinh rat quan trong cua bat ky mot
mang dién thoai SIP nao 1a su trong subt moi dich vu thoai truyén théng nhu
cho cudc goi, free phone duogc trién khai voi céac giao thirc mang PSTN nhu
bao hiéu sb 7 phai duoc cung cap boi SIP.

Mot thudc tinh quan trong khac cua mang dién thoai SIP 1a kha nang
dinh tuyén cua cac yéu cau SIP. Mot yéu cau SIP dung dé thiét lap cudc goi
phai chira diy du thong tin trong header ctia né dé cho phép nd dugc dinh
tuyén té1 dich béi Proxy server. Cac tham s6 chinh cia mot cude goi nhu sO
bi goi phai dugc truyén tai tir ban tin bao hiéu sb 7 sang cc yéu cau cta SIP.

SIP-T (SIP Telephone) c6 gang cung cap mdt phuong thire tich hop bao
hiéu thoai vao ban tin SIP. N6 thod man hai thudc tinh trén thong qua céc k¥
thuat 1a dong goi va dich. & mgt gateway SIP-ISUP, ban tin SS7-ISUP duoc
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dong goi & trong SIP dé nhitng thong tin can thiét cho cac dich vu khong bi
loai bo trong céc yéu cau cua SIP. Tuy nhién, Proxy server cai ma chiu trach
nhiém cac quyét dinh dinh tuyén, khong doi hoi phai hiéu ISUP, do dé dong
thoi nhitng thong can thiét nhat duoc dich tir mot ban tin ISUP sang Cac mao
dau twong ung cta SIP dé quyét dinh cac yéu cau cua SIP s& dugc dinh tuyén
nhu thé nao.
Trong khi SIP thuan tiy c6 moi cong cu can thiét cho viéc thiét 1ap va

két thiic cudc goi. N6 khong c6 mot co ché nao dé mang nhiing thong tin
trong thoi gian cudc goi nhu truy xuat ISUP INF/INR. Do d6 can phai c6 mot

su cung cap viéc truyén nhimng thong tin tuy bién cta 10p ing dung & trén.

Céc yéu cau lién mang giita SS7-SIP | Cac chuc niang ctia SIP-T

Trong sudt bao hiéu ISUP bong go1 ban ISUP trong ban tin
SIP

Kha ning dinh tuyén ban tin SIP phu | Dich céc thong tin ctia ISUP vao

thudc vao ISUP mao dau cua SIP

Chuyén tiép cac ban tin bao hiéu ciia | Str dung phuong phap INFO
ISUP trong thoi gian cudc goi

Trong hinh v& mé ta hoat dong cua SIP trong viéc thiét 1ap két ndi giira
hai tong dai PSTN voéi nhau (thudng dé giam chi phi thiét 1ap cudc goi duong
dai). Bén canh viéc anh xa sang ban tin SIP can thiét dé thiét 1ap bao hiéu
gilra hai Gateway thi ban tin ban tin SIP cling nhiing ¢4 ndi dung ban tin SS7
trong d6. Viéc nay giup khong mat thong tin bao hiéu can thiét cho viéc dinh

tuyén tiép theo & mang PSTN sau nay.
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PSTN SIP-T SIP-T PSTN
Switch Gateway Gateway Switch
1. 1AM .
—>| 2. INVITE (IAM)
3.100 Trying e 3. 1AM
"I 4.100 Trying >
- ~ 5. ACM
6. 183 Session Progress| ™
7. ACM =

< (ACM)
One way Speech [One way RTP Medig One way Speech

A

8. ANM

9. 200 OK (ANM) [

_ 10.ANM
« 11. ACK

»

Two way Speech [RTP Media Session| Two way Speech

12. REL

\ 4

13. BYE (REL)

> 14. REL

\4

15.RLC

16. 200 OK (RLC) [*
17.RLC <

<
<«

No Speech Path | No Media Session | No Speech Path

Hinh 2.29: Qua trinh thiét 1ap cudc goi PSTN- SIP
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Chuong 3

UNG DUNG CONG NGHE VOIP

Giao tiép thoai s& van 1a dang giao tiép co ban cua con ngudi. Mang
dién thoai PSTN truyén théng khong thé bi thay thé mot cach dé dang tham
chi thay d6i hoan toan trong tuong lai. Muc dich ctia cac nha cung cap dich vu
VolIP la tao ra mot mang dién thoai vd1 mdt chi phi van hanh thép hon nhiéu
song van dam bao chit luong gan nhu PSTN va dua ra cac giai phap ki thuat
bo sung cho mang PSTN.

Mang dién thoai ndy c6 thé duoc ap dung cho gan nhu moi yéu cau cua
giao tiép thoai, tr mot cudc dam thoai don gian cho dén mot cudc goi ho1 nghi
nhiéu nguoi phuc tap. Chét lugng 4m thanh duoc truyén ciing c¢6 thé bién doi
tly theo (mg dung. Ngoai ra, voi kha ning cua Internet, VoIP s& cung cap
thém nhiéu tinh ning méi véi cac tmg dung cu thé sau.

3.1. CAC UNG DUNG CUA VOIP
3.1.1. Thoai thong minh

Hé thong dién thoai ngay cang trd nén hitu hiéu: Ré, pho bién, dé su
dung, co dong. Tuy nhién no chi c6 12 phim dé diéu khién. Trong nhiing nim
gan day, nguoi ta di cd gang dé tao ta thoai thong minh, dau tién 1a cac thoai
dé ban, sau 1a dén céac Server. Nhung moi cd ga‘ing déu that bai do ton tai cac
hé thong c6 sin.

Internet s& thay d6i diéu nay. Ké tir khi Internet phu khap toan cau, né
da duoc sir dung dé ting thém tinh thong minh cho mang dién thoai toan cau.
Gilta mang may tinh va mang dién thoai tdn tal mot mbi lién hé. Internet cung
cép cach giam sat va diéu khién cac cudc thoai mot cach tién loi hon. Chung
ta co thé thiy dugc kha ning kiém soat va diéu khién cac cudc thoai thong
qua mang Internet.

3.1.2. Dich vu Callback Web

“World Wide Web” da lam cudc cach mang trong cach giao dich voi
khach hang cua cac doanh nghiép. Vi tit ca cac tiém ning ctia Web, dién
thoai van 1a mot phuong tién kinh doanh quan trong trong nhiéu nudc. Dién

thoai Web hay “bam sd” (click to dial) cho phép cac nha doanh nghiép co6 thé
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dua thém cac phim bam 1én trang Web dé két ndi t6i hé thong dién thoai cua
ho. Dich vu bam s6 1a cach d& nhét va an toan nhat dé dua thém cac kénh tryc
tiép tir trang Web ctia ban vao hé théng dién thoai.
3.1.3. Dich vu Call center

Gateway call center voi cong nghé thoai qua Internet cho phép cac nha
kiém duyét trang Web véi cac PC trang bi Multimedia két nbi duogc voi bd
phan phdi cac cudc goi tw dong (ACD). Mot uu diém cua thoai IP 1a kha ning
két hop ca thoai va dir li¢u trén cung mdt kénh. Vi du nhu dich vu nay sé cho
phép mot khach hang c6 cau hoi vé mot san pham duoc chao hang qua
Internet duoc cac nhan vién cong ty tra 10 truc tuyén. Viéc truy nhap dén cac
trung tdm phuc vu khach hang qua mang Internet s& thuc ddy manh mé
thuong mai dién tir.
3.1.4. Dich vu fax qua IP

Néu ban gui nhiéu fax tir PC, ddc biét 1a giri ra nude ngoai thi viée st
dung dich vu Internet faxing s€ giup ban tiét kiém duoc tién va ca kénh thoai.
Dich vu nay sé& chuyén truc tiép tir PC cia ban qua két ndi Internet.

Khi str dung dich vu thoai va fax qua Internet, c6 hai van dé co ban:

= Nhimng ngudi sir dung dich vu thoai qua Internet can c¢6 chwong trinh

phan mém chang han Quicknet’s Internet Phone JACK. Cau hinh nay

cung cap cho ngudi st dung kha ning st dung thoai qua Internet thay

cho st dung dién thoai dé ban truyén thong.

= Két ndi mot Gateway thoai qua Internet véi hé théng dién thoai hién

hanh. Cau hinh nay cung cap dich vu thoai qua Internet gidng nhu viéc

mo rong hé théng dién thoai hién hanh.
3.1.5. Dich vu tinh cudc cho bi goi

Thoai qua Internet gitip nha khai thac c6 kha ning cung cap dich vu
tinh cudc cho bi goi dén cac khach hang & nudc ngoai ciing giong nhu khach
hang trong nudc. Pé thuc hién dugc diéu nay, khach hang chi can PC véi hé
diéu hanh Windows9x, dia chi két ndi Internet (téc do 28,8 Kbps hodc nhanh
hon), va chuong trinh phan mém chuyén ddi chang han nhu Quicknet’s
Technologies Internet Phone JACK.

Thay vi goi qua mang dién thoai truyén thong, khach hang cé thé goi

cho ban qua Internet bang viéc sir dung chwong trinh phan mém chang han
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nhu Internet Phone cua Vocaltec hodc Netmeeting ctia Microsoft. V&i cac
chuong trinh phan mém nay, khach hang c6 thé goi dén cong ty ciia ban ciing
gidng nhu viéc ho goi qua PSTN.

Bang viéc str dung chuong trinh chang han Internet Phone JACK, ban
cling ¢ thé xir Iy cac cude goi cling gidng nhu xir Iy cac cude goi khac. Ban
6 thé dinh tuyén cac cudc goi nay td1 cac nha van hanh, téi cac dich vu tu
dong tra 101, t61 cdc ADC. Trong thuc té, hé théng dién thoai qua Internet va
hé thong dién thoai truyén thong 14 hoan hao nhu nhau.

3.2. UNG DUNG VOIP TAI VIET NAM

Tai Viét Nam, viéc goi dién thoai qua Internet khong con xa la ddi véi
moi ngudi, boi gia thanh ré hon khoang 70% so voi cach goi dién truyén
théng. Chi can mot dudng truyén Internet bing théng du 16n cc cong ty st
dung céng nghé VoIP c6 thé két ndi nhiéu chi nhanh dé dam thoai, truyén dir
lidu cho nhau véi chi phi théap.

Ung dung thong thuong cho c4 nhan va gia dinh 1 cac dich vu dién
thoai dua trén Internet st dung chuyén mach dién thoai. Cac dich vu goi hién
nay nhu 171, 177, 178... déu dung phuong phéap nay.

3.2.1. Cau hinh mang Internet backbone

Mang duong truc (backbone) Internet & Viét Nam do Cong ty dién todn
va truyén sb lieu VDC (Vietnam Datacommunication Company) va mot sb
nha cung cap chiu trach nhiém diéu hanh va quan 1y c6 cau hinh nhu sau:

Mang c6 cau hinh vong Ring véi ba trung tim tai Ha Noi, thanh pho
Hb Chi Minh va Pa Ning.

CAu hinh mang Internet Viét Nam dugc minh hoa:
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BPau nG s dyng cho WNIX _L Cap dau rhay quang
L Danh cho dy phing llc«vm\c
Pheen dau day
] Ddu ndi 57 Aing o WNIX _L Cap &Su rhay quang
‘. W
=2 Danh cho dg phing <
Phien dau day

] Ddu rdi s deng cho VNIX

L Dk cho d phiéng
Phién a5y gay

Py DS itk 52 dyng cho WNIX

= Dinh cho dy phang

Phitn diu day
J B8 s g o WX - = Cép S ohiy quorg
o Danh cho dy phing »

Prifn d3u dy
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M6 hinh giai phap mang VolP:

ISP
Telecom-Company T ey i; . Public
e T B
oo P ek ‘/
=T - i = e
] “._IP Phone service
/ ] T WAN /7
m - FXO, PRI, AP A :
\Psm BR' o3 . &"”7‘1—' @,

WiFi Phone

Private

3.2.2. Mt s6 phan mém VoIP pho bién hién nay

Trong thuc té, VoIP di duoc thuc hién boi cic mg dung phan mém
chay trén cic may tinh PC. Cac tng dung nay cho phép hai may tinh c6 thé
két ndi voi nhau qua nho mot Server. Cac mdy tinh ndy cé trang bi
Multimedia c6 thé néi chuyén véi nhau qua két ndi Internet. Phan mém dién
hinh cho phép thuc hién truyén thoai qua mang IP 1a Microsoft NetMeeting
ctiia hdng Microsoft. Phan mém Skype (www.skype.com), phan mém Yahoo

Messenger cua hing Yahoo (wWww.yahoo.com)... Véi tinh ning Voice, mot sd

phan mém goi dién thoai qudc té Voice 777 gém: SnetPhone, Fone Xanh,
FPT Phone...
3.2.2.1. Phan mém Skype

Skype, chuong trinh VoIP hang dau thé gidi, di phat hanh phién ban
thor nghiém 4.1 véi nhiéu tinh nang maoi hd tro viéc héi thoai qua Internet
dugc dé dang hon. Skype 1a phan mém goi VoIP mién phi cho dich vu goi tir
may tinh téi may tinh v6i chat lugng twong d6i tét, tinh phi goi tir may tinh
dén dién thoai. Phién ban dau tién ciia Skype ra doi ngay 29/08/2003 mot nam

sau ban Skype cho Windows ra doi. Hién nay & moi thoi diém déu c6 khoang
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gan 10 triéu ngudi lién tuc lién lac qua Skype. Skype hd trg 28 ngdn ngit va
dugc st dung tai hau nhu moi quéc gia trén toan cAu.
Phan mém Skype hién nay c6 phién ban 4.1 twong thich véi hé diéu
hanh Windows 2000 tr¢ Ién. Ngoai ra con c6 céac phién ban khéc.
Yéu cau hé thong tdi thiéu :
+ H¢ diéu hanh : Windows 2000 / XP
+ CPU : 400 MHz
+ RAM : 128 MB
+ Dung luong dia trong : 15 MB
+ Card am thanh, loa, microphone
+ Két ndi Internet (dial-up : toi thiéu 12 modem 33.6 Kbps, hay bing
thong rdng : cable, DSL,...)
1. Cai dit phan mém Skype
Pé tai skype ban vao: www.skype.com

(http://www.skype.com/intl/en/download/skype/windows/downloading.html)
deé tai vé va sau do chay file Skypesetup.exe dé thuc qua trinh cai dat.

File Download - Security Warning E|

Do you want to run or save this file?

Mame: SkvpeSetup.exe
Type: Application, 1.62 ME

Fram:  download.skvpe.com

Bun H Save J| Cancel |

= ‘Whil files from the Internet can be uzeful, thiz file type can
o potentially harm pour computer. IF you do not tust the source, dao not

run or gave this software. WwWhat's the rigk?

2. Céch sir dung phan mém Skype

Trudc khi sir dung thi ban can khai dong chuong trinh Skype, dang ky
Username, Password va dit ché do online, khi d6 c6 thé goi dién thoai, nhan
tin va gui file.
3. Céc tinh ndng cua Skype

Khoi dong chuong trinh hé théng menu cia Skype nhu sau:
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.o Skype™ -hang876 L@ i o [
Skype Contacts Conversation Call Yiew Tools Help
"4 ~ nguyen thi hang & Call phones or send SMS messages
F Ty
} add vi s £ = {‘}Q‘ o Call any phone from Skype
2 Fo o/ O Great rate calls worldwide

t (Buy Skype Credi

—

\ £h New ~ ‘ Search Contacts, Groups and Conv ‘ ‘ - OGN L5 (@> } '.ii' Tgicaliphones yo_u nesd
B G S 52 =3 Skype Credit.
Contacts “ Conversations //
4 Echo / Sound Test Service Sl | 1 /| 2 A L <3 DEt |
M Huyen Be Yeo
\4 ha thai anh B \ 4 GH | t 5 JkL I 6 MNC | Huy Skype Credit
) hoamoclan .
) Hung \ 7 PaRs (| 8 Tuv 1 9 wxyz @ See detailed rates for all
) Minh =~ I - \ countries
19,070,355 people online \ * | 0+ I # | Russia T
oFCatiphbnes ' 1.7 cent ¢ur)
| 4 Directory 1| As=e | \ Call | @sws per minute (excl VAT)

A Connection Fee and VAT may apply. 4

Skype: Dung ding ky va thay ddi thong sb vé tén, mat khau cua nguoi sir
dung va hién thi trang thai ctia nguoi dung.

Contacts: Thém cac dia chi can go1, gui nhan mail. Hién thi danh sach ngén
gon ban bé dang Online hay Offline, hién thi cac cudc goi nhd hay nhan cudc
goi nao qua dich vu Voicemail.

Conversation: Hoi thoai, truyén tai dir liéu, dé dang send files, send fax, guri
video tryc tiép thong qua Camera (webcam), chia sé hinh anh va dong thoi c6
thé play game...

Call: Str dung khi goi dién thoai. C6 thé dung dé goi dién thoai VoIP khi mua
Credit, c6 thé thuc hién v6i dién thoai thong thuong trén toan thé gidi.

View: Hién thi céc trinh don.

Tool: Gém cac Menu con hudng din cho ngudi sir dung nhu thay d6i ngdn ngi...
Help: Huong dan sir dung chuong trinh.

Ngoai ra Skype con c6 céc tinh nang nhu:

Héi thdo: Thuc hién cudc goi hoi nghi vdi 4 ngudi mién phi trong cing mot
thoi diém.

Chirc ning chdt: Chirc ning tro chuyén bang vin ban thong thuong, co thé

chat cung luc véi 100 nguoi trong cdc nhom chat.
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wpe ™" J_“lw: }

ype p Converzation cal _'wow Taols  Help
S~ nguyen thi hang i

Add video or write o message

O Frimnds Lo unm

hisre For y

Suarch Contacts, Groups and Cony. @ Skype | . Add phone number |

Contacts
4 Echo { Sound Test Service

= MHuyen L

| Conversations L Call I Video call | Check settings will |

i~

) hathai anh {

% hoamoclan .

) Hung

0 Minh

L monveenanhine b2

10,694, 720 people online

2 Call phones

- (D Show messages from: Yesterday « 7 days « 80 days
4 Directory
@ e G b B AR AL R B ;®v + Sharew Qﬁxtr:u;v e
g 4 g Type & mossage to Huyen here

4. Két luan

Qua thoi gian st dung phan mém Skype dé trao doi théng tin trén may
vi tinh rét tién tich va nhanh. Sir dung phin mém nay chung ta sé& tiét kiém
duoc chi phi dién thoai ¢d dinh duong dai va di dong.
3.2.2.2. Phin mém Google Talk

Puoc thiét ké véi giao dién don gian, dé sir dung, v6i sé lugng ngudi
stt dung dich vu Email cua Google twong ddi 16n, Google Talk ciing 1a mét
tmg dung VoIP dugc nhiéu ngudi dung biét dén.

Google Talk (=]
Coogle Q Settings |Help
@ hang nguyen #
Available v © Tién Nguyén thi
[‘?\Search all contacts ]

G Tién Nguyén thi A  Send Files
& hjay song mott cuoc doil thanh M Ernai
giangcomne e
Offline .?“§ Go offthe record
@ hoangtele Wiew past chats
Offline i Block giangcormnet
giangnp (invited) | Tign Nguyn thic hay song mot cuoe doi thanh
hanghai10 hp hinkh dung song ot cuoc doi noi tiec!
Hanh Nguyén
hung.pro.vitc.89
huyendt1001 =
long doan

A~V lmem | o~ ——1
CET

(+Add | [view ¥| P14 L0
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3.2.2.3. Phin mém VoIP: FPT Phone — Goi dién thoai qudc té tir Internet

Phéan cimg yéu cdu: Mdy tinh cdu hinh dam bao (Pentium II, 128 MB
RAM, c6 Sound card) két ndi Internet v&i tbc d6 512 Kbs tro 1én,
MicroPhone hodc thiét bi goi dién thoai VoIP chuyén dung.

FPT Phone 1a dich vu goi dién thoai qua Internet dén bat ky may dién
thoai binh thuong nao trén toan thé gidi véi gia cudce ré nhat & Viét Nam duge
cung cap bai Cong ty C6 phan vién thong FPT.

Vé6i FPT Phone nguoi ding chi can mua FPT Phone Card ¢ cac dai ly
chinh thtrc ctia FPT, nhap tén truy cp cting mé s va c6 thé thuc hién cudc goi

Goi di¢n thoai qua phﬁn mém FPT Phone tai tr dia chi:
http://phone.fpt.vn/

Sau khi cai dat chuong trinh c6 giao dién nhu sau:

0079642044308

Ready to make call. Please enter
<country code> <area code>
<number>,

&

e : Acc/Pin

Call Log

pEm—— —_

Nhép s06 dién thoai can goi r61 chon Call, xuat hi¢n ctra so:

Accountfpin

Account: Il

Fir: I

I Save account’pin

Corcsl_|

Nhép tén truy nhap vao mat ma in trén thé cio va bat dau thyc hién

cudc goi.
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Goi dién truc tiép khong qua phan mém: Truy cp dia chi
http://phone.fpt.vn/

Trén Menu chon goi dién xuat hi¢n ctra so trinh duyét:

/€ FPT Phone - Windows Internet Explorer E] (|
& | http:fphone, fpk vn/Make Callf# v
{ Engli
glish
| =l

Ready to make call. Please enter <country
ode > <area code’ <number:.

“ 4

Tén truy cap:

Mat khéu:

[¥] Ghi lai tai khoan

Chi tiét cudc goi

[4] Danh ba
a Théng sb
Chinh 4m thanh

Tro gidp: L . H& thiing

Hay nhap so dién thoai bat dau bang M3 Nwéc dé thue hign cude goi

Thi du: 1800123456 dé goi dén so6 800123456 & My

® 2001-2007 Céng ty Truyén théng FPT, All rights reserved. Contact us

Dane €D Internet H100% v

Qua trinh goi dién thyc hién ngay trén trinh duyét.
3.2.2.4. Phan mém VoIP Voice 777
1. Cai dat
Tai phan mém trén trang web http://voice777.vngt.vn giai nén va chay

file softphone.exe dé thyc hién qua trinh cai dat.

Sau khi cai dat xong, xuit hién biéu tugng trén man hinh
Desktop, nhap dap chudt vao biéu twong niy dé bat dau qua trinh st dung.

2. Huéng dan sir dung

Click dup chudt vao biéu tuong tai man hinh “Desktop”.

43957332

SSWD[d xxxxxx>1

v
Save
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Nhép vao “Tén truy nhap” (Account) va “Mat khau” (Password) dé
dang nhap chuong trinh

Registered and Ready...

17,7

Thue hién cudc goi Qudc té theo cach goi IDD thong thudng:

00-CC-AC-XXXXXXXX

Khi thuc hién cudc goi, sau khi bAm sd can goi, chi can 4n nat Call mau
xanh mot 1an.

Tuyé¢t ddi khong thyc hién thao tac bam nat Call nhiéu lan (hoac dang
goi bam nut Call). Do chuong trinh quay sé duoc thiét ké rat nhay dan dén 15i
do hanh vi sir dung - thira qua nhiéu 1énh goi. Li ndy c6 thé bao gom:

= Trong lic d6i thoai van con nghe tiéng d6 chudng.

»  Goi lién tuc, bao Error -2131886043 va do chuong mai khong thuc hi¢n
dugc cudc goi. Ung dung tham chi bi treo.

= Goi d6 chudng xong bén kia nhic may thi lai bao ban.

Khi thyc hién login, sau khi danh Account va Pin, dé nghi quy khach
chon tich thém vao Save dé thuc hién luu account, pin nham gitp chuong
trinh trong qué trinh thuc hién cudc goi c6 thé tu dong xac thuc ngudi dung.

Neéu khong s& dan dén 161 khi thuc hién dugc cudc goi, dau bén kia nhac may
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lap tirc Disconnect, khong thuc hién dugc cudc goi. Po 1a do chuong trinh
quay s6 can xéac thuc ngudi dung véi hé théng song khong cé luu thong tin
nén khong thé tu dong giri thong tin account 1én dé hé thong kiém tra.

3.2.3. Mt s6 thiét bi goi dién thoai VoIP:

3.2.3.1. Dién thoai VolP Max IP10:

La mot dang dién thoai VoIP cho phép nguoi stir dung
1a cac nhan hodc doanh nghiép str dung két néi Internet bang
thong rong thuc hién cac cudc goi VoIP véi chi phi thap,
thiét bi nay con cho phép thuc hién cac cudc goi theo
phuong thirc nhu di véi dién thoai truyén thong. Chat luong
cudc goi tot dap tmg yéu cau cua ngudi sir dung.

Thiét bi Max IP10 1a dién thoai tuong thich vdi dién

thoai truyén théng va dién thoai VoIP, tiét kiém chi phi cac cudc goi duong

dai thong qua mang IP ma van thuc hién dugc cac cudc go1 noi hat.
Mot sb tinh nang co ban caa Max IP10:

¢ Tu dong chuyén ché d6: Thiét bj Max IP10 s& tu dong chuyén sang két
nbdi mang PSTN khi duong truyén Internet bi ngat, khi dudng truyén
Internet phuc hdi né lai tw dong chuyén sang két ndi mang VolP.

+ Kiéu chudng dic biét: Thiét bi Max IP10 véi cac kiéu chudng khac
nhau, cho phép nhan dang cudc goi dang dén 13 cudc goi IP hay PSTN
trong khi van thuc hién mot cudc goi khac.

¢ Man hinh LCD hién thi cho biét thoi gian goi.

¢ Ché dd cho cudc goi: Cho phép cho cudc goi VolIP trong khi dang nhéan
cudc goi PSTN.

* Ché d6 loa ngoai cho phép dam thoai VoIP ma khong can nhac may.

¢ Ché d6 quay sb théng minh: Cho phép Redial lai s6 dién thoai cudi
cung goi.

Pé str dung Max IP10 céan co:

v' Pudng truyén Internet bang thong rong DSL téc do 512 Kbs trd 1én.

v’ Cé6 thiét bi Router, Hub hoic Switch.

v' Puodng dién thoai thong thuong dung dé két néi PSTN.

v' May tinh ca nhan dung dé cau hinh hé théng va quan tri nang cao.
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3.2.3.2. Planet USB Phone UP 100:

Kiéu dang gidng dién thoai di dong nhung khi két ndi
véi may tinh qua cong USB, PLANET USB Phone UP-
100 cho phép ban md& nhanh giao dién Skype; duyét
danh muc Contacts, Dial, History; nhan cudc goi hoac
thuc hién cham dat cudc goi gitra 2 tai khoan Skype V6i
nhau (PC to-PC). Thiét bi ciing cho phép goi truc tiép dén mot sé dién thoai
thudc mang PSTN (néu ban d3 ding ky dich vu SkypeOut).

3.2.3.3. Planet SKD 200 va DCT 100:

DUALphone va SKD-200 c6 chie nang hién thi tén

tai khoan Skype goi dén, duyét danh sach tai khoan Skype
truc quan trén man hinh don sic. Dac biét, DUALphone
s¢ bao "bip bip" khi c6 nguoi quen (dua trén danh ba
Contact) dang nhap vao dich vu Skype.
Cho phép duyét qua danh ba (Contacts) cua Skype dé thuc
hién cudc goi dang PC-to-PC, diéu chinh am luong thoai va am lugng chuéng,
chon kiéu chudng (9 kiéu) twong wng véi cudc goi Skype/PSTN, xem lai danh
sach cac cudc goi vira thuc hién ciing nhu hd tro tinh ning luu, chinh sira, x6a 6
dién thoai trong danh ba trén dién thoai, khda ban phim. SKD-200 con cho phép
chuyén dién thoai va lién lac gitra c4c may con véi nhau (néu co).

Tuy hd tro dich vy Skype song van cho phép thuc hién nhiing cuéc goi
thong thuong trén mang PSTN.

3.2.4. Goi mién phi giira cic chi nhanh trong doanh nghiép
3.2.4.1. M6 hinh VoIP khong dang ky véi SIP Server

Pay 1a phuong thtrc thyc hién cudc goi diém - diém khong can ding ky
v6i SIP Server. Cac user goi 14n nhau thong qua tén mién dong (Dynamic
DNS) hay IP tinh hoac qua VPN (VoIP over VPN).

Gia st ta ¢c6 mo hinh sau:
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Internet
V2800V . V2600V
A . % A4
TP Ho Chi Minh Ha Noi
Dynamic DNS: anphat dyndns.org Dynamic ONS: anphat.homelp.net
6 VolP trén FX81: 001 $6 VolP trén FX81: 003
86 Vol trén FX$2: 002 $4 VolIP trén FXS2: 004

Tru so chinh dat tai TP. HCM st dung Vigor2800V, 1 chi nhanh ¢ Ha
No6i st dung Vigor2600V. Két nbi cac dién thoai ban thong thudng vao cac
port FXS trén 2 Router dé thuc hién VolP giita cac dién thoai nay (hodc ciing
c6 thé két ndi 2 port FXS nay vao ngi vao trung ké CO cua tong dai, muc
dich nham dé tat ca cac may con déu goi dugc VoIP).

Pau tién 1a dang ky cho mdi van phong 1 tén mién dong va ciu hinh
trén cac Router tuong Gmg dé cho phép tén mién nay hoat dong.

Vi du: Pi dang ky va cdu hinh cho van phong & TP. HCM tén mién
dong anphat.dyndns.org va Ha Noi l1a anphat.homeip.net. Sau do6 ta sir dung
tén mién dong nay dé cAu hinh VoIP cho 2 Router.

1. CAu hinh VoIP cho Vigor2800V:

O giao di¢n cau hinh Router, vao muc VoIP >> SIP Accounts, chon

Index 1. Tao sb dién thoai VoIP trén FXS 113 001.
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Quick Stan Wizerd
Online Status

Imernet Access
LAN
NAT
Firewall
Bandwidih Management
Applications
VPN and Remote Access
Cenlificate Management
VoiP?

* Diali*tan

» SIP Accounts

» Phooe Setimgs

b Status
System Maintenance
Diagnostics

VolP >> SIP Accounts

SIP Account Index No. 1

001
001

Account Number/Name
] authentication 1D

soi-defing ¥

1Tse

Profile Name Vol 1 (33 char max.)

Regster via tnout Registration

S1P Port S060

Domain/Realm (63 char max.)

Proxy (63 char max.)
Clact as outbound prp

Display Name (23 char max.)

Password {63 char max.)
Expiry Tene Thow =~ $9C

NAT Traversal Support | Nome ™.

Ring Port Clver2

Ring Pattem 1 v

DrayTek

www.draytok com

(63 char max.)
| (63 char max.)

Tiép tuc chon Index 2. Tao s dién thoai VoIP trén FXS 2 1a 002.

Vigor280Q.Seri

ADSL2/2+ Router

Quick Stan Wizard
Online Stotus

Internet Access
LAN
AT
Firowall
Bandwidih Management
Applications
VPN and Remole Access
Certificate Management
VeolP
¥ Diali*en
» S Accounts
* Phone Satiings
» Statun
System Maintenance

Diagnostics

VolP >> SIP Accounts

SIP Account Indox No. 2

Clact as outbound prg
Dusplay Name 002
Account Numbar/Name \002

] authentication 10

Password

Expiry Time 1 hour
NAT Traversal Support None
Ring Port )
Ring Pattem 1 v

1Tse selt-dafing v

Profio Name VoP ¢ (11 char max.)

Regster via shwithout Registration

SiP port 060

Doman/Realm ' (63 char max,)
Proxy (63 char max,)

Ovars

DrayTek

www . draytok com

(23 char max.)
(63 char max.)
(63 char max,)
(63 char max.)
v sec

v

2. Céu hinh VoIP cho Vigor2600V:
Vao muc VoIP Setup >> SIP Related Functions Setup. Tao s& VoIP
trén FXS 1 12 003 va trén FXS 2 la 004.

87



Cong nghé VolP va ung dung

[Dray Tex I

> Advanced Setup > VOIP Setup > SIP Related Functions Setup << Main Menu
SIP << Back
Port1 Port2
SIP Port 5060 SIP Port 5060
Domain Domain
Proxy Proxy
Outbound Proxy Outbound Proxy

[Ports Setting

Port1 o Pornt2 e
Register via | None Ml D Register via | None v D
— — S—— —
Dispiay Name 003 Digplay Name 004
Account Name 003 j Account Name 004
Authentication ID Authentication ID
Password ‘ Password
Expiry Time lhour ¥ gsec | Expiy Time Thour ™ sec

[ Stun Server

OK Q' [ Cencel | [Advanced |

Copyright @ 2003, DrayTek Corp. All Rights Reserved.

3. Thuc hién cudce goi:

V6i cau hinh 2 Router nhu trén, khi mudn thuc hién cudc goi tur TP.
HCM dén Ha Noi thi ngudi dung phai nhan 003@anphat.homeip.net. Kiéu
g01 nay rat kho khan, phtrc tap. Do do, dé goi dién thoai 1 cach don gidn,
nhanh chong, ta can cdu hinh sir dung chtrc ning quay s6 tat dugc hd tro trén
Router (DialPlan). Luc nay, khi mudn dién thoai dén Ha Noi, nguoi goi chi
can nhan 003#, phim # bao hiéu két thuc viée quay $6.

a/ P6i v6i Vigor2800V

Vao muc VoIP >> DialPlan >> Phone Book >> Index 1. Tao s quay
tat 12 003 cho sb dién thoai 003@anphat.homeip.net.
Tuong ty ta tao s6 quay tat 004.
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Vi OI'ZSOQSO i Dray Tek

ADSLZI%‘ ROU""_ " www.draytek com

VolIP >> DialPlan Setup
Quick Start Wizard
Onfine Status Phone Book Index No, 2
l'f;\, En'g;ﬂ

Internet Access N — Tén mitn djug @ Hi Nji
LAN Phone Number 004

NAT Display Name 004

Firewall SI1P URL 004
Bandwidih Managemaent - .

Gaoghathomeip nel!

Applications | —
VPN and Remote Access | J l Clear ] 1 Concedj

Certificate Manaogement
Volf

* Dinli*an

¥ SIP Accounts

* Phooe Settings

» Status

b/ Dbi véi Vigor2600V
Vao muc VoIP Setup >> DialPlan Setup >> Index 1. Tao sb quay tat la
001 cho sb dién thoai 001@anphat.dyndns.org.

ey 11+ I P .

> Advanced Setup > VolP Settings > Dial Plan Setup << Main Menu Menu

Index No. 1 << Back

(¥l Enable) Tin mlén ddng & TP. HCM

Phane Number 001

Display Name ﬁﬂl

SiP URL 001 @ @hetdyndns.o@_

Copyright @ 2003, DrayTek Corp. All Rights Reserved.

Tuong tu ta tao s6 quay tat 002.

[oray 1. I —

> Advanced Setup > VolP Settings > Dial Plan Setup << Main Menu
Index No. 2 << Back
d4 Enabie> 7 Tin mién dfng & TP. HOM
Phone Number 002
Display Name 002
SIP URL lno2 @ (@nphat dyndns.org
| OK [ !

Copyright @ 2003, DrayTek Corp. All Rights Reserved.
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Hoan tét viéc cdu hinh VoIP trén 2 thiét bi Vigor2800V va Vigor2600V
bang cach str dung tén mién dong Dynamic DNS. Ban ciing c¢6 thé cau hinh twong
tir voi IP tinh hay thong qua VPN. Bay gid dé goi dién thoai gitta 2 van phong, tir
TP. HCM ra Ha Noi chang han, ban chi can nhac dién thoai 1én va nhan sé 003
hodc 004. Rat tién loi, nhanh chong va dic biét 13 hodn todan mién phi.

Vay la chung ta vira c¢6 thé thuc hién cudc goi dén tat ca cic van phong
voi nhau mot cach mién phi, vira c6 thé goi dién thoai quéc té voi chi phi rat
thap, ddng thoi khong anh hudng gi dén cac dir liéu khac trong mang (mail,
web, download file..)
3.2.4.2. M6 hinh VoIP dang ky véi SIP Server
M6 hinh VoIP gdbm Soft phone va SIP Server

% Thiét bi gom: 3 PC (2 PC cai Soft phone, 1 PC Iam SIP Server, 3

Router, 1Switch).

= Softphone: X-lite ( http://www.counterpath.com/ )
= SIP server: Brekeke Sip server (http://www.brekeke.com/)

M6 hinh thuc hién:
RB 192.168.2.0°24
_ RC
%K .7
2 em _

192.1683.024 o

192.168.1.0°24

/i//l
A

192.168.0.024

% Cau hinh thiét bi:
e PC SIP server:
o BDat dia chi cho PC:
- bat dia chi: 192.168.0.1
- Subnet mask: 255.255.255.0
- Default gateway: 192.168.0.3
o Cai SIP server:
- Cai phan mém SIP server sau d6 login v&i user: sa password: sa

- Dién cac thong tin va tao cac user ro1 chon add.
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e PC softphone 1:

o Dat dia chi cho PC:
- bat dia chi: 192.168.0.2
- Subnet mask: 255.255.255.0
- Default gateway: 192.168.0.3

o Cai Softphone 12 phan mém X-lite:
-Sau khi cai dit ta vao phan Sip account setting/add:
-Dién cac thong tin giong nhu di dang ky trén SIP server (user:
ductam, password: ductam)
-Trong phan Domain dit dia chi IP ciia SIP server .
Sau d6 chon OK.

Luc nay tai SIP server trong phan Registered Clients ta thdy nhu sau:

User Contact URI Detal
ductam spactam@®192,168.0. 25061 f::: ; ﬁg
bt AT
Trse Lpdite : e My 25 2212 90T 2007
e PC softphone 2: Tuong ty nhu PC softphone 1
o bat dia chi cho PC:
- bat dia chi: 192.168.3.2
- Subnet mask: 255.255.255.0
- Default gateway: 192.168.3.1
o Cau hinh cho softphone: véi user: cisco, password: cisco.
e Router A:
o Gan dia chi interface Ethernet 0/0: 192.168.0.3 Subnet mask:
255.255.255.0
o Gan dia chi interface Serial 0/0: 192.168.1.1 Subnet mask:
255.255.255.0
o Sir dung giao thiic dinh tuyén Rip.
Chi tiét:
RA(config-if)# interface fastEthernet 0/0
RA(config-if)# ip address 192.168.0.3 255.255.255.0

RA(config-if)# no shutdown
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RA(config)# interface Serial 0/0

RA(config-if)# ip address 192.168.1.1 255.255.255.0
RA(config-if)# clock rate 64000

RA(config-if)# no shut

RA(config)# router rip

RA(config-router)# network 192.168.1.0
RA(config-router)# network 192.168.0.0
RA(config-router)# end

e Router B:

O

Gan dia chi interface Serial 0/0: 192.168.1.2 Subnet mask:
255.255.255.0

Gan dia chi interface Serial 0/1: 192.168.2.1 Subnet mask:
255.255.255.0

Str dung giao thire dinh tuyén Rip.

Chi tiét:

RB(config)# interface Serial 0/0

RB(config-if)# ip address 192.168.1.2 255.255.255.0
RB(config-if)# clock rate 64000

RB(config-if)# no shut

RB(config)# interface Serial 0/1

RB(config-if)# ip address 192.168.2.1 255.255.255.0
RB(config-if)# clock rate 64000

RB(config-if)# no shut

RB(config)# router rip

RB(config-router)# network 192.168.1.0
RB(config-router)# network 192.168.2.0
RB(config-router)# end

e Router C:
o Gan dia chi interface Ethernet 0/0: 192.168.3.1 Subnet mask:

255.255.255.0

o Gan dia chi interface Serial 0/0: 192.168.2.2 Subnet mask:

255.255.255.0
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o St dung giao thic dinh tuyén Rip.
Chi tiét:
RC(config-if)# interface fastEthernet 0/0
RC(config-if)# ip address 192.168.3.1 255.255.255.0
RC(config-if)# no shutdown
RC(config)# interface Serial 0/0
RC(config-if)# ip address 192.168.2.2 255.255.255.0
RC(config-if)# clock rate 64000
RC(config-if)# no shut
RC(config)# router rip
RC(config-router)# network 192.168.2.0
RC(config-router)# network 192.168.3.0
RC(config-router)# end

Thuc hi¢n goi:

Sau khi 2 softphone da ding ky véi SIP server, ta c6 thé thuc hién cudc goi.
Vi du tai Softphone 2 ta nhap: ductam@192.168.0.2 va goi thi tai
softphonel(user: ductam) ta s& nhan duoc chudng bao va ta c6 thé thyuc

hién cudc goi:

() X-Lie X

Incoming cal from:
cisco

G Answer 4@ Ignore
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KET LUAN

Qua vi¢c nghién ctru vé mang VoIP, em nhan théy duoc co hoi va
huéng phat trién cta né trong twong lai. Viéc phat trién dua trén cong nghé
VoIP khong chi mang mot tinh chit kinh té, xa hoi to 16n ma con 1a mot co
hoi rat 16n dé Viét Nam c6 thé c6 mét san phé\m mang tinh chién lwoc va hoan
toan kha thi néu dugc dau tu diing huéng.

Noi dung dugc dé cap trong do an t6t nghiép 1a hét stic co ban nhung
kha day du va toan dién cho ta thay duoc nhitng loi ich ma VoIP dem lai, tinh
vuot troi va su tuong thich ciia VolP véi1 cong nghé thoai trudc do, bén canh
d6 cling con ton tai nhiing han ché. Pong thoi mé hinh ung dung VoIP vao
thuc t€ 1a c6 tinh kha thi.

Sau khi hoan thanh ndi dung d6 an ndy, em di hoc hoi duogc rat nhiéu
va da chap ndi duge cac kién thirc hoc trén 16p vé mang vién thong, vé cac
giao thirc co ban. N6 gitip em phat trién phuong phap luan, cach dit van dé va
giai quyét van de.

Trudce hét em xin giri toi thdy gido Mai Van Lap 101 cam on chan thanh
va siu sac da truc tiép hudng dan, chi bao tan tinh trong subt qua trinh em lam
D6 4n tot nghiép.

Em ciing xin chan thanh cam on cac Thay, Co gido trong khoa “Pién tir
vién théng” - Truong Pai hoc Dan Lap Hai Phong da hét long day bao, gitp do
em trong nhitng nam hoc Pai Hoc, gitp em c6 nhitng kién thirc va kinh nghiém
quy bau trong chuyén mén va cudc sdng. Nhimg hanh trang d6 1a mot tai san vo
gid nang budc cho em téi dugc véi nhitng thanh cong trong tuong lai.

Cubi cing, em xin cam on nhitng ngudi than trong gia dinh va ban be
da giup d5, dong vién em hoan thanh D6 an tot nghiép nay.

Em xin chan thanh cam on!

Hai Phong, ngay 12 thang 7 ndm 2010

Sinh vién
Nguyén Thi Hang
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http:// www.skype.com

http:// www.yahoo.com

http:// www.voice777.com
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http://support.fpt.vn http://phone.fpt.vn/

http://www.draytek.com.vn
http://www.counterpath.com/
http://www.brekeke.com/
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