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VE SIEU GIAO THUYC BAO HIEU CUA HE THONG SOFTSWITCH
HOANG MINH

1. GIOI THIEU

Trong mang chuyen mach cng nghé TDM (PSTN) truyen thdng, cac tong dai sir dung rét
it cac glao thire trong cac glao dich lién quan dén cudc goi. Phin xi Ii cude gol gan lién véi vide
dleu khién cac truo‘ng chuyen mach vét 1i nén céc sir kign (event) tir cac két cudi duge giri trirc
tiép dén modu! didu khién trung tam va xu li (hmh 1). Cac su kién nay cé thé 1a cac ban tin glao
thirc quan li mang thuén tién (ISUP) tir két cu01 trung ké hay cac tin hiéu tir cac cong két cubi
thué bao (Onhook/offhook, digit..). Phian mém diéu khlen cudc goi trong thé hé tong dai PSTN
trude ddy goi la cac chuong trinh dleu kh1en dugce luu sin (SPC).
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Nhim giai quyét cac yu ciu vé sy phong pha va mire do phirc tap cia céc dich vy, xir i
cude goi PSTN mang théng minh 12 mét nguyén tic cé tinh tdng quat nhét trong thé hé mang
PSTN va ISUP [1 - 3] dugc coi 12 giao thirc co s& dé phat trién moi dich vy co ban ciing nhur cac
dich vu théng minh trong thé h¢ tong dai nay. Bang trang thai may (FSM-Finite State Machine)
co ban xir If cude goi trong mang théng minh (BCSM) nhén cédc sy kién 1a cac tin hiu truc tiép
tir cdng thué bao trung ké va cac sur kién tir phin didu khién dich vu (SCP-Service control point).
J day, phin chinh sach va co ché khdng tach biét nhau. Cé 2 loai BCSM cho phia khoi phat va
két cudi cude goi 1a (O-BCSM va T-BCSM), cude goi 2 partner 13 ciip ctia 2 BCSM nay [4 - 6].

Nhitng nam gin dély, véi nhimng céi tién vé téc dd, kha ning kiém soat QoS, bao mit, mang
IP duge xem nhu 12 mang 151 cia moi giao dich (khéng chi 1a Data ma ca Voice, Video...) [7, 8]
trong mang thé hé méi NGN., Trong do, Softswitch 13 h¢ théng phin mém cé cdu tric phirc tap
nhat déng vai trd diéu khlen céc hoat dong ciia NGN. Tuy nhién, cho dén nay Softswitch la ban
quyén clia cac hing san xudt va khéng duge cong bb.

Ngoai céc chitc ning khac nhu quan tr, tinh cude v.v..., xir i cuge g01 la chirc néng co ban
nhit cta Softswitch. C6 gin 10 giao thitc img dung lién quan den xir Ii cude goi, diéu khién cdng
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phuong tign trong cic hé théng Softswitch tidu biéu: ISUP, R2ZMFC [9], SIP [10, 11], H323
[12], MGCP [16, 17], Megaco [13, 16], SIPT, BICC [14]... Viéc nay doi hdi phai c¢6 h¢ thong
phan mém thyc hién viéc trao ddi théng tin va didu khién céc glao thirc noi trén.

Bai bao nay trinh bay két qua nghién clru mét d& xuét vé “siéu giao thire” ¢6 kha nang
trung chuyén céc théng tin cia cdc giao thire sir dung trong xir Ii cude goi va da dugc tac gia chu
tri nghién ciru, dé xuat va g dung thanh cdng vao viéc thiét ké hé thdng Softswitch cia CDIT
vao mang NGN. Sau 10i gi6i thiéu, mét kién tric Softswitch do CDIT phat trién va siéu giao
thire bao hi¢u cude goi dé xuat duge trinh bay & phan 2. Phan 3 gianh cho viéc danh gid, ban
ludn vé siéu giao thic d& xudt.

2. PE XUAT SIEU GIAO THUC BAO HIEU CHO SOFTSWITCH
2.1. Kién tric Softswitch do CDIT phit trién

Hé thong Softswitch, ngodi viéc thoa mian cac tiéu chi vé chirc ndng, ning luc, tinh tuong
thich va tinh mo, phai cung cip cac kha ning t6i thiéu:

- Diéu khién cac phién giao dich gilra cac Media gateway va cac dau cudi IP.

- Dinh tuyén cho cac giao dich dva trén cac théng tin bao hiéu va théng tin ciia thué bao.
- Co kha nang ap dat cac chinh sach khéac nhau cho céc phién giao dich.

- C6 kha nang chuyén tiép cudc goi sang cac mang khéc.

- Kha ning giao tiép va hd trg cac chire nang quan I nhu: giam sat 18i, billing, v.v...

- H3 tro cho da giao thire, tuin thu hodc co kha ning lam viéc véi cac bd chuén cia ITU,
IETF, MSF, ... ¥
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Hinh 2. Cu tric phan tan cha Softswitch CDIT

Softswitch do CDIT phat trién c¢é cdu trac phan tan (hinh 2) hudng t6i cac muyc tiéu: Ving
phuc vu cho ciac méi truong ndi hat, chuyén tip va méi truong doanh nghiép; Dung lugng hé



théng 20.000 thué bao va ning luc xir ti 50,000-200000BHCA; C6 kha nang hd trg cic giao thirc
bao hidu/diéu khién ctia mot Softswitch dién hinh; C6 kha nang mo réng linh hoat. Diém gay
trong chu trinh x{r li cufc goi di dugc xac dinh do la gitra phan chinh sdch (policy) va co ché
(mechanism) c6 thé tao ra mdt chu tric dam bao dap mg dwoe cic yéu ciu: Nang luc, tinh mé,
tinh twong thich va én dinh.

Dé dat duge hidu qua cia cu trac phén tan nay, mét siéu giao thirc cin phai c6 dé trao doi
thdng tin gitra 2 phan co ché va chinh sdch. Siéu giao thirc phai dat duge cic tiéu chi:

- Mang thong tin ddy du giira cac kiéu béo higu/diéu khién khac nhau.
- HB trg cho cac dich vu vén rit phong phi cia mang NGN.

- Tinh m& va tinh én dinh cia ciu tric Softswitch néi chung ciing cin duge xem xét khi dé
Xuét giao thirc.

Trén thyc té, chua c6 giao thirc ndo dam bao kha nang nay (nhu ISUP trong mang PSTN)
va kho c6 thé c6 mét giao thire du tdng quat dong vai tro nay vi cdc hudng phat trién cua cac
cong nghé TDM/VolIP la dfc 1ap va ngay trong VolIP thi cac giao thirc (nhur SIP va H323) cling
rat khac nhau.

2.2. D& xuit sidu giao thirc
2.2.1. Nhitng khdc biét cua NGN so voi mang PSTN

Chuyén sang thé hé mang NGN, ¢6 mét s6 diém khéc biét so véi PSTN:

- Cée trudmg chuyén mach truyén thong khéng ton tai trén Softswitch, thay vao do cac phan
chuyen mach dugc phan tan trén cac MG, céc két cudi (endpoint) va dya trén giao thirc chuyén
“mach goi - 1P.

- Xu hudng dich chuyén cac xir Ii sang dau cudi, cdc ddu cudi trd nén théng minh hon va ¢6
thé kiém soat vai két ndi ddng thai (voice, video, data). Céc cach thirc twong tac xir li dich vy
(thiét Idp tir ddu hay giita cude goi) ciing khac nhau.

Trong PSTN, khi mjt sur kién bao higu chiém (Offhook/IAM) ¢6 ngh1a la cac kenh mang
ing voi Port/CIC da sing sang thong thoai. Chure nang xu li cude g01 trung tim chi can tim mat
kénh con rdi tai truomg chuyén mach dang c6 sin va két ndi cude goi.

Vi cude goi trong NGN, Softswitch khong kiém sot cac truong chuyén mach thyc su.
Cac diu cudifcac cong phuong tién (MG, TG, AG..) s& ty thiét lap kénh mang vdi nhau,
Softswitch chi trung chuyén théng tin vé kénh mang giita cac thuc thé nay. Trong mt sb trudong
hop Sofiswitch phai khdi tao kénh mang (vi du MGCP [15], Megaco [16]) dcu khi théng tin nay
cling ¢ sin ngay tir dau (SIP, H323 [18, 19] fast connect) (hich 3). -

Nhu vdy, trong BCSM cdn c6 thém mot trang théi khoi tao kénh mang cung edc sy kién moi
lién quan dén hoat dng thiét ldp kénh mang.

Trong cdc tong dai PSTN, khi chuyén hucmg két ndi duoc thay d4i bing viéc thiét lap
trudmg chuyén mach nhung trong 1\“IGN viéc ndy can lam bing viéc cAp nhit theo thong tin vé
kénh mang méi va tit ca cac endpoint lién quan déu phai duge cap nhiat théng sé mdi nay. Cac
giao thire bao hi¢u/didu khién trong NGN déu hd trg yéu ciu nay (Vi du: ban tin RE-INVITE
trong giao thire SIP, FACILITY trong giao thire H323, MDCX trong giao thirce MGCP..).

Nhue vay BCSM phai xu Ii thém s kién cdp nhdt thong tin media méi cho cdc két cudi tham
gia phién giao dich.
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Hinh 2. Béo higu cugc goi va bao hiéu kénh mang trong NGN
2.2.2. Siéu giao thitc dé xudt

Cén ¢t cac giao thirc ma Softswitch cin hd trg, mot sidu giao thirc bio hiéu cude goi duoc
CDIT dé xuét (goi ta IBUS - Information bus). IBUS 14 mét bus khéng déi xémg, phia xir li logic
(phin chinh sich) dugc goi 1a IBUS-server side, phia két cudi giao thirc (phan co ché) goi la
IBUS client ¢ide (hinh 4).

Céc thong tin tir phia IBUS client 1én phla IBUS server goi la cdc sy kién (events) dung de
cung cp thong tin vé cac két cudi cho phan xir li cuge goi va hudng nguoc lai gon la tin hleu
(signals) dung dé& diéu khién giao thic. Hai thuc thé xur i img dung twong img v6i 2 phia cia
IBUS goi 13 CallController (CC) va LegController(L.C). CallController cé thé ndi v&i rit nhidu
cac LegController,
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Hinh 4. IBUS do CDIT d& xuét

Liu dé IBUS duogc trinh bay & hinh 5. IBUS dinh nghia cac Primitive trong céc giai doan
khac nhau cua phién giao djch. Céc sy kién nhu HookOff, Ringing, Answer, Hangup, Midcall
actions 1a cac sy kién tiéu bigu cia cac dau cuoi giao dich.
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Hinh 5. Luu d6 cta giao thic IBUS

&
- Setup phase. Setup phase duoc bé gay thanh it nhit 3 diém: chiém vio (seizer), thu du ‘sé
(digits) va khai tao kénh mang (ReportBearerlnfo) phia chi goi va 2 phase phia bi goi la chiém
ra (SeizeOut), cap nhat thdng tin vé kénh mang (UpdateBearerInfo}.

- Ring phase: Khi bi goi dé chudng, LegController phia bi goi s& Alert cho CallController
va CallController s& bao hoi am chudng cho chi goi (RingBack).

- Connect phase Bi goi nhic mdy, LegController bi goi s€ gui ban tin Connect Ién
CallController va CallController s& chuyén tiép ban tin nay cho LagControlfér phia chi goi va 2
bén thué bao co thé giao dich véi nhau.

- Incall phase: Trong qua trinh dién ra cude goi, cac thué bao chii goi, bi goi c6 thé thuc
hién cdc hanh dfng nhu: tam ngimng, khaéi tao dich vy, yéu cau thém bang théng,.. Cac hanh
dong nay duge chuyén gitra cdc LegController véi CallController thdng qua ban tin Info. Info 13
mot ban tin twong déi linh hoat trong sir dung, n6 ¢6 tinh mé rét cao dé ¢6 thé mang duoc céc
loai sur kién khac nhau (tuong tu khuyén nghj vé tham sé Observer Event (O:) va Signal (S:) cia
giao thic MGCP trong ban tin NTFY va RQNT), Ciing trong phase nay, cic thay doi vé théng
tin kénh mang ciing dugc cdp nhit tir cac phia LegController hay tir Application server (vi du
Application server ¢d thé dinh tuyén lai cudc goi vao IVR thong bao hét tai khoan chéng han)

- Teardown phase: Mot trong 2 bén LegController hay CallController c6 thé giai phéng
cudc goi, su kién nay dugce thong qua ban tin Disconnect

Nhu vay, cdc giao thitc bdo hiéu, diéu} khién khac nhau cin dugc 4nh xa sang IBUS (hinh
6). Viéc anh xa nay da duoc thuc hién ¢ho tat ca cac giao thic hién ¢6.
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Hinh 6. Anh xa cac giao thirc sang TBUS

CallController xir If nira phia Server ctia IBUS, BCSM IBUS dugc phat trién tir BCSM cia
mang thong minhidé thich nghi véi méi truong IP. Céc diém sira ddi tap trung & giai doan thiét
lap va giai doan khi cudc goi da thiét lap xong.

3. MOT SO PANH GIA, BAN LUAN

Hinh 7 mé ta cdc diém cén thay déi trong BCSM truyén théng. Cac diém thay déi bao
gdm: B sung PIC va diém DP cho viée khoi tao kénh mang, dinh nghia thém sy kién trao doi
gifta O_BCSM va T_BCSM. Phin trao dbi voi hé théng xtr i dich vu (Application Server) ciing
sira doi giao thirc INAP dé hd trg céde giao dich trong méi truong IP. Application server ¢ thé
xtr li cac tinh hudng ing véi diém DP méi cing nhur didu khién viéc thay ddi kénh mang cho
phién giao dich.

Siéu giao thirc dé xut di dép (mg dugce cac tiéu chi ; "

- Thit nhat D3 dua ra duge nguyén tic thdng nhat cho phan xur Ii fogic cude goi, phan xur li
nay khong can quan tim dén giao thire phia dudi Ia gi, IBUS c6 thé mang céc théng tin bao hiéu
khéng mit mat.

- Thit hai: Ph?m‘ xtr Ii logic cude goi trén IBUS dya trén nguyén tic cua CS2 va da bé sung
céc trang thai cho di€u khién kénh mang trong qué trinh thoai, ddy la diém cai tién dé dat duoc
nguyén tac dic¢u khién cac dich vy théng minh cho hé thong Softswitch.

- Thir ba: Sy tach bi¢t thanh cong I6p chinh sach va co ché da 1am phén rd phin mém hé

théng thanh cac phan chirc ning riéng rat hiéu qua trong viéc ning cao dung lugng va hd trg dur
phong cho e4c phan quan trong,

- Thit ne: IBUS cung hé tror t01 da tinh mé cia hé théng, khi can tang dung lrong hay bé
sung cac giao thirc méi s& khong can thay dbi phén xir Ii logic ma chi cdn bd sung cic modul xir
Ii cor ché.

Siéu giao thirc dé xuat dd duoc tng dung vao thiét ké hé thong Softswitch cia CDIT va da
dap ing dugce cac yéu cau:

- Cé kha nang trung chuyén cic théng tin ciia cac giao thic: ISUP, R2ZMFC, MGCP,
H248/Megaco, SIP, H323, SIPT, BICC.

- Gil:lE cho thiét ké Softswitch cla ’CDIT dat duoc tinh mo, dé dang zi1p dung cac co ché du
phong va sin sang hudng deén mét h¢ thong Softswitch dung lugong cao va on dinh,

Sidu giao thirc dé guét da dugc str dung trong qué trinh thiét ké Softswitch cia CDIT. Két
qua hoat ddng ctia hé thong Softswitch-CDIT trén mang ludi minh chirng s thanh cong cia viée



sir dung "Siéu giao thirc" trong thiét ké Softswitch va m& ra trién vong cia viée img dyng khai
niém "Siéu giao thic" trong viéc thiét ké cac hé thong phan mém vién théng phirc tap trong

tuong lai.
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SUMMARY

ON A SUPER SIGNALLING IN SOFTSWITCH-CDIT SYSTEM

Different results with respect to a call super signalling and control developed for the

Softswitch of Center for Development of Information Technology known as Softswitch-CDIT
[1] are reported‘in this paper.

The paper consists of 3 main parts, excepting the first one for the introduc-tion. The

proposed super signalling in Softswitch-CDIT is briefly described in the second part. In which,
the first paragraph is for reporting the Sofiswitch structure developed by CDIT and the second
paragraph is for proposed super signalling employed in Softswitch-CDIT. The third part of the
paper is for different imple-mentation results and discussion. [20] cites references are also
mentioned.
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