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NGHIEN CUU, PHAN TiCH VA DANH GIA MOT SO DICH VU
TRIEN KHAI TREN MANG MAN-E TAI BAC NINH

PHAN A. MANG THE HE SAU (NGN) CUA VIEN THONG VIET NAM
NGUYEN BINH XUAN, HOANG MINH

1. TRIEN KHAI NGN CUA TAP POAN BUU CHINH - VIEN THONG VIET NAM
1.1, Nguyén tic xay dung mang

Mang vién thong Viét Nam da trién khai trong giai doan vira qua theo cac nguyén tac:
(1). Chi khai thac ndng luc, khéng phat trién thém chuyén mach kénh (TDM) truyén théng;
(i1). Trién khai hé thong mang 161 (NGN backbones) va cong nghé truyén dan quang bang rong
téc d6 cao, chuyén mot phéan lwu luong thoai truyen théng (PSTN) sang NGN; (iii). Trién khai
cac hé théng truy nhép bang rong xDSL; (iv). Trién khai mang néi hat theo huéng NGN ¢ thanh
phd I6m, phan chirc nang theo 16p 45 (v). Trién khai thir nghiém mot s6 chire nang trén 6p 5;
(vi). Tién hanh viéc chuyén dbi két ndi mang PSTN truyeén thong véi NGN bang cac thiét b|
Media Gateway, tién hanh hu nghiém mot so dich vu méi trén co sd NGN [1].

1.2. CAu tric mang

Vié‘n thong Viét Nam trién khai NGN trong giai doan I v&i cAu triic nhu mé ta trong hinh 1,
mang diéu khién va bao hiéu hoan chinh nhu trong hinh 4 [1].
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Hinh 3. Cu hinh mang bién ciia mang NGN, PoP tai c4c tinh thanh

Trong do, nut truc quéc gia su du~ng chuyén mach M160 router, dung lugng 160prs tai
Ha Noi, TP. H6 Chi Minh va ba Nang, nut vung su dung chuyén mach dinh tuyén bién
ERX1400 router tai 11 tinh, thanh véi khéi di€ém bang thong cho céac tuyén truc va vung véi



truyen dan SDH la 155 Mb/s. M& hinh két ndi mang truc va mang bién hién nay ¢6 cdu tric nhu
hinh 2 va hinh 3. Trong tuong lai, bang thong tuyén truc s& dugc nang cap 1én STM-4 va STM-
16 dua trén cac Ring 10 Gb/WDM vira duge trién khai trén mat phang phéan bé dia li cua céac
node mang, st dung bd dinh tuyén Juniper IP router trén co s& cong nghé IP/MPLS. Khi hoan

thién viéc nang cap bang théng toan mang trong giai doan tdi, mang quan li diéu khién, bao hiéu
¢6 cau triic nhu hinh 4.
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1.3. Phan bd lwu lwgng trong mang

Viéc dinh tuyén luu luong trong NGN cua VNPT trong giai doan | duoc thuc hién trén co
s& phén bd Iru lugng nhu sau: (i). Mang NGN truyén tai cac loai hinh thoai, Internet bang rong
ADSL, va mét phan luu luong thoai ciia VoIP. (ii). Mang TDM (cac tong dai Toll cia VTN)
truyén tai cac loai luu lugng thoai TDM, luu lugng Internet bang hep nhu hién nay [1].

1.4. TS chirc mang NGN c6 dinh

Trén co sé ha tAng mang hién c6, xay dung mang NGN ¢6 dinh cung cap da dich vy, hdi tu
chung trén nén mang MPLS va san sang héi tu v&i mang di dong. Diéu d6 doi hoi trong qua
trinh trién khai can déap (ng nhing yéu cau chung dbi voi timg 16p mang (16p truy nhap; lop
truyén tai 1op diéu khién, bao hiéu va 16p dich vu, ing dung), cling nhu cdc yéu céu riéng doi
véi viéc két ndi mang va phdi hop hoat déng (phdi hgp gilra cac mién NGN khac nhau; phéi hop



gitta NGN véi di déng/ch dinh; két ndi téi mang PSTN/IDN) Thém vao dé 1a nhitng doi hoi vé
chét lugng dich vu (QoS), vé van hanh, khai thac, bao dudng va vé quan li [2].

Viéc td chirc mang dugce thuc hién theo nguyen téc nhat quan vé phan vung mang theo
chirc néang hoat dong (mang 16i IP/MPLS bao gom cac thiét bi lam chirc nang thiét bj 15i va chure
nang thlet bi bién) theo cac chinh sach théng nhét va cac thi tuc dinh tuyen xé4c dinh. NGN ¢b
dinh gdm 3 phan mang (NGN duong truc, NGN ving va NGN quoc t€); mdi phan mang c6 chic
nang xac dinh riéng va dugc trang bi tuong img [3].

M5 hinh tdng thé két ndi NGN cb dinh minh hoa nguyén tac phan mang trong hinh 5.
Mang dudng truc dugc trang bi cac softswitch lam nhi¢m vu chuyén mach 16p 4 va thue hién
chue néng chuyén tiép luu luong. Phan mang tai mdi vung (Bic, Trung, Nam) dugc trang bi mdt
(hoac nhiéu) softswitch déng vai tro chuyén mach 16p 5. Ngoai ra mang dudng truc cho phép két
ndi voi cac mang quéc té qua 3 dudng (mang NGN quoc té; téi TDM qudc té qua trunking va
signaling gateway; t&i mang VoIP qudc té qua Gatekeeper). NGN truc cling két ndi véi cac
mang khac cua VNPT va NGN cua cac nha khai thac khac. M6 hinh két néi NGN vung, phén
mang qudc té, két ndi 16p truyén tai va dinh tuyén duoc chi tiét hoa trong hinh 6, 7, 7.
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Hinh 8. Céc giao thirc dinh tuyén dugc sir dung

Lép truyén tai bao gdbm céc thiét bi P va PE sur dung cong nghé IP/MPLS. Phén truyén dan
str dung cong nghé DWDM/ROADM. Giao thic dinh tuyén ndi vung, lién vung dung tuong (rng
OSPF, eBGP va tai bién dung MP-BGP.

2. NHUNG PE XUAT PHUC VU TRIEN KHAI NGN TIEP THEO
2.1. CAu tric dé xuat mang NGN trong buéc tiép theo

Trong budc tiép theo, cau tric mang duge trién khai theo cau tric dé xuat nhu trong hinh 9.

Tir cdu triic trong giai doan I dén ciu tric trong bude tiép theo cé thé thuc hién theo cac
kich ban khac nhau, tuy theo diéu kién tai chinh, kha nang tao ra cac dich vu gia tri gia tang va
cac nhu cau doi hoi khac.

2.2. Cac kich ban chuyén ddi

Pé bao toan nguén von va phuc vu cac thué bao hién ¢é mot cach lién tuc, cac nha khai
thac mang thuc hién qué trinh chuyén déi céng nghé theo phuong phap, kich ban chuyén dbi
riéng quyét dinh bdi hoan canh cu thé va dac tinh riéng va mac do mo réng clia moi nha khai
thac. Tuy vdy, cac kich ban chuyén déi lén NGN déu dua vao viéc phan tach cac chdc ndng
truyén tai, diéu khién, dich vu va quan i trong mang. Phan nay trinh bay mét sé cac kich ban
chuyén ddi theo timg 16p chirc nang dugc ITU-T khuyén nghi.
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Hinh 9. Cau triic dé xuét trong budc tiép

2.2.1. Cdc kich ban bao luvu chat lwong PSTN/ISDN

a) PSTN/ISDN véa PBN cimg song song ton tai: Day 1a kich ban chuyén ddi tir PSTN/ISDN
sang chuyén mach géi (PBN) théng dung nhét, gdm 2 budc. Budc mét, thay mot vai tdng dai noi
hat (LE) béng cac AG va trién khai cac TG va SG dé két ndi giita PBN va PSTN/ISDN cua cac
nha cung cap dich vu khac (AG va TG duge diéu khién bdi CS). Bude hai, nhu budc mot déi voi
tAt ca cac tong dai LE con lai, CS thuc hién toan bd chirc nang cua cac tong dai chuyén tiép
(TE), diéu khién tat ca AG va TG Kich ban dugc md ta nhu trong hinh 10.

b) Sir dung cdc TG véa SG thay thé TE: Kich ban ndy md ta nhu trong hinh 11 gdm hai
budce. Bude mét, thay PSTN/ISDN bing PBN, trlén khai cac TG va SG (du6i su dléu khién cua
cac CS) dé thuc hién chic nang cia TE, dé két ni cac tong dai LE véi PBN va két ndi véi mang
PSTN/ISDN cua nha khai thac khac. Budc hai, loai bd LE va phan tar truy nhép khac (chire nang
cua chung do AG va CS thuc hién). Cac tong dai ndi bd (PABX) thiét bi mang truy nhdp dugc
két ndi truc tiép hoac thay thé boi AG. Cac TG va SG dugc trién khai tiép (dudi su diéu khién
bai CS) dé phéi hop, két ni gita PBN va PSTN/ISDN cua nha khai thac khéc.
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Hinh 10. PSTN/ISDN va PBN clng song song ton tai

¢) Cdch tiép cdn I budc: Trong kich ban nay, thay PSTN/ISDN bang PBN nhu mé ta trong
hinh 12. Cac chic niang cua LE dugce chia dé AG va CS thuc hién (diéu khién cudc goi, tinh
cuée do CS thuc hién, phan tir truy nhap duoc két ndi téi AG). Mang truy nhip AN dugc thay
bing AG hoic két ndi v6i PBN thong qua AG. Cac TG diéu khién boi CS va SG thuc hién cac
chirc nang cta TE, dé cung cap két ndi gitia PBN véi PSTN/ISDN ciia nha khai thac khac.
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d) Tuong dong dich vu PSTN/ISDN: Chuyén truc tiép mang PSTN/ISDN sang PBN dua
trén cau tric mang 151 IMS nhu mo ta trong hinh 13 trén co s6 tuong dong cac dich vu. Thué bao
sir dung truc tiép thiét bi d4u cudi NGN hoic thlet bi d4u cudi truyén théng thong qua NGN-AG.
Cac TG va SG duge trién khai dé ph01 hop két ndi gita mang NGN véi PSTN/ISDN ciia cac nha
cung cap dich vu khéc.
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Hinh 13. Chuyén déi tvong déng dich vu PSTN/ISDN

e) Péng thoi dao dam va twong dong dich vu PSTN/ISDN: Kich ban nay st dung dong thoi
tinh dam bao va tuong déng dich vu PSTN/ISDN (trién khai mang méi dua trén IMS cho cac
dich vu méi, sir dung tuong dong trén co s CS ddi voi mang cii). Khi d6 can c6 su phdi hop
hoat déng giita mang dua trén chuyén mach kénh va mang dua trén IMS va SIP la mot giai phap
dé thuc hién viéc phéi hop hoat dong nay.

2.2.2. Phdt trién mang truy nhdp

Giai phap phat trién truy nhap td1 NGN thyc chit 14 tim kiém viéc thay ddi cac loai giao
dién phu hop véi qua trinh chuyen ddi cong nghé mot cach tdi wu theo nhirng diéu kién riéng
ciing nhu ning luc tai chinh ciia mdi nha cung cap dich vu va c6 thé thuc hién viée thay dbi cac
loai giao dién nay theo mdt quy trinh phén ki héa.

Gia sir tim kiém giai phap truy nhap xDSL cho NGN véi cac giao dién truy nhdp mang
truyén théng (VS5.x, POTS tuong tu, thué bao s6 ISDN két nbi thué bao véi mang 151
PSTN/ISDN qua LE), giao dién xDSL (két néi dau cudi truyén théng qua doi day ddng lién két
dir liéu qua ATM). Nhu vay, tai thoi diém nay cac thué bao ¢ thé sir dung ca truy nhap bang

10



rong lan bang hep, cac giao dién xDSL cho phép két ni Internet va sir dung dé két ndi cac thlet
bi dau cudi truyén thong voi mang NGN va mang truy nhép sir dung V5.x ¢6 thé qua AG két ndi
truc tiép véi mang NGN.

Trong buéde chuyen déi giao dién nay cdc tdng dai LE va thiét b truy nhép V5.x duoc thay
thé bang AG. Céc thiét bi dau cudi phia khach hang (CPE), thué bao truyen thong, thué bao [P
c6 giao dién xDSL cho phép céc thué bao sir dung truy nhép béng rong két ndi va trao déi thong
tin qua mang NGN. Ciing trong budc nay hodc & bude tlep theo, céc doi day dong duoc thay thé
bang cap quang va cé thé sir dung giao thic Ethernet dé truyén thong va sir dung FTTC hay
FTTH dé ting toc do truy nhép.

2.2.3. Bdo hiéu va diéu khién

C6 thé thuc hién chuyén ddi bao hiéu trong mang 13i theo thir tu sau: (i). Tach chic nang
STP khoi cac tong dai chuyén tiép va thiét 1ap (m6t phan hodc toan bd) mang két ndi cac STP
theo dang ludi. (ii). Nang cap STP thanh SG sir dung dé phéi hop két ndi giita PSTN/ISDN hién
c6 véi mang NGN| tit ca TE va STP cudi cung dugc thay thé béng mang NGN (giai doan khi ca
PSTN/ISDN va NGN ciing tdn tai thi c6 thé tiép tuc sit dung STP dé két ndi TE). (iii). Loai bo
cac SG khi tat ca LE va TE di duoc thay thé.

2.3. Phat trién dich vu

BEARER AND
SIGNALLING TRAFFIC
FROM PSTN

BEARER AND
SIGNALLING TRAFFIC
FROM PSTN

Hinh 14. Cac buéc trién khai trong kich ban (a).



Pdi vé6i dich vu IN ciia mang PSTN/ISDN, ¢6 thé xdy dung nhiéu kich ban phat trién dich
vu xdy trén co s& ha tang, su phat trién mang. Mot s kich ban kha di trén co s& cung cap cac
dich vu thong minh (IN) dugc trinh bay sau day.

a) Khi mang PSTN/ISDN va mang NGN déu song song ton tai: Trong trudng hop nay, kich
ban dé xuét quan tam dén viéc sur dung lai cac dich vu IN hién cé trong mang’NGN bang cach
trién khai SSF trong CS. Vi vay, ¢6 thé md ta kich ban dbi voi viée phat trién dich vu trong
truong hop nay nhu hinh 14.

b) Trong kich ban nay nhu trong hinh 15, cac IVR cé chirc nang xir li tin hi¢u DTMF, ém
théng bao duoc trién khai dé cung cap cac dich vu IN nhu trong mang PSTN/ISDN.

c¢) Céc dich vu IN truyén théng dugc cung cép bai cac SCP, cac dich vu gia tang khég duoc
trién khai trén cac AS. Trong qué trinh chuyén giao mang, viéc kich hoat dich vu ¢6 thé duoc
thue hién bai CS hoac IMS (cac CS hoac IMS két ndi véi SCP thong qua giao dién st dung giao
thirc bao hiéu INAP ddng thoi két ndi vai cac AS thong qua giao thirc béo hiéu SIP). Khi qua
trinh chuyén sang mang NGN két thic, tat ca cac dich vu gia ting dugc cung cép boi AS.

BEARER AND
SIGNALLING TRAFFIC
FROM PSTN

BEARER AND
SIGNALLING TRAFFIC
FROM PSTN

Hinh 15. Céc budc trién khai ctia kich ban (b)
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Hinh 16. Céc buéc chuyén dbi cia kich ban (c)

3. NHUNG NHAN XET VA NOI DUNG TRONG CONG TRINH TIEP THEO

Xac dinh tinh tat yéu vé su chuyén déi mang Vién théng Viét Nam dap ung nhu cau 703
any“ (any time, any where, any form) dbi voi mang vién thong thé hé sau (NGN) cia thé giai,
Tap doan Buu chinh Vién thong Viét Nam (VNPT) d dinh huéng té chirc mang vién théng dén
nam 2010 va tdm nhin dén 2020 (Quyét dinh sé 393QD/VT/HPQT).

Thang 12/2003, VNPT Iap dat xong giai doan mét va dua vao van hanh mang NGN. Mang
cd ha tang thong tin duy nhét dua trén cong nghé chuyén mach goi MPLS/IP (thay thé mang
vién thong truyén thong trén nén chuyén mach kénh (TDM)), ing dung céc tién bd cua cong
nghé thong tin va truyén dan quang bang rong nén c6 kha nang tich hop cac dich vu thoai va
dich vu truyén sé liéu. Véi uu thé cau tric phén 1ép theo chire nang va sir dung rong réi cac giao
dién m& API dé kién tao cac dich vu ma khéng phu thude nhiéu vao cac nha cung cép thiét bj,
mang NGN dap img cac yéu cau kinh doanh trong tinh hinh méi (dich vu da dang, gia thanh
thap va tao ngudn doanh thu mai).

Cac doanh nghiép Vién thong cia VNPT tap trung xiy dung mang ndi vung, ndi hat va
mang dién rong (Metropolitan Area Network, MAN) tai cac dé thi, thanh pho (noi can dau tu
xdy dung, té chirc lai dé dap ung nhu ciu da dang hoa dich vu, dua dich vu dén gin véi khach
hang, dam bao viéc két ndi vai khach hang “moi noi, moi luc, moi giao dién”). Trén thuc té, cac
mang dudng truc dugce xdy dung voi dung luong truyen tai kha 1on nén hau hét déu co thé dap
tng nhu cau truyén tai luu luong gia tang, nhung cac két ndi ndi b mang db thi hién tai co thé
dang tr¢ thanh nhitng “nat ¢6 chai”. S¢ di nhu vay la vi phén 16n cac mang MAN hién tai duoc
xdy dung trén co s& hé thong truyen din SONET/SDH véi cdu trac cac mang Ring
(SONET/SDH khéng hiéu qua dbi véi sd liéu dang gbi, khong ¢6 chire ning quan i bang thong
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mém déo nén hiéu suit sir dung bang thong thap, khé trién khai mét sé chirc nang dinh tuyen
dich vu co s& kién tao trong cong nghé chuyén mach géi). Giai phap dién hinh ddi v&i han ché
cong nghé da no6i 1a mang MAN thé hé mai dua trén céng nghé Ethernet (MAN-E).

Trong cdng trinh tiép theo, cac tac gia trinh bay nhimg két qua nghién ctu vé vai tro thuce

hién cia mang MAN-E trong mé hinh tong thé cua mang NGN, cac két qua trién khai thu
nghiém mot sé dich vu trén mang MAN-E tai Vién théng Béc Ninh.
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© N o w

10.
1.
12.
13.

TAI LIEU THAM KHAO

VNPT - Tai liéu huéng dan quy hoach mang NGN cia VNPT, 2007,

Nguyén Dinh Xuan - Quy hoach mang Vién théng Béc Ninh giai doan 2008 - 2010, Vién
thong Bac Ninh, 2007.

Nguyén Quy Minh Hién, P& Kim Bang - Mang vién théng thé hé sau, Nha xuat ban Buu
Dién, 12/2002.

Hoang Minh - Nghién citu thiét ké va ché tao tdng dai thé hé sau da dich vu chuyén mach
mém va (g dung vao Viét Nam, Dé tai cdp Nha nude ma sé KC-01.22, 2005.

E. D. Ohrtman Jr. - Softswitch architecture for VoIP, McGraw-Hill, 12/2003.
International Softswitch Consortium - ISC Reference Architecture, Vol. 1.1, April 2002.
International Softswitch Consortium, http://www.softswitch.org

K.H.Lee, K.O. Lee, K. C. Park - Architecture to be deployed on strategies of Next
Generation Networks, [IEEE Communication magazine, 2003.

Uyless Black - Voice over [P, Prentice Hall, Second Edition, 2002.

Local Exchange Softswitch System: Softswitch & Packet Voice, http://www.iec.org

The Softswitch, http://www.sun.com

Metro Ethernet Forum, http://www.mef.com

R. Jain - Networking Trends and Their Impact, Tech. Report, Ohio State University,
1999, http://www.cis.ohio-state.edu/~jain/cis 788-99.

Multiservice Switching Forum, http://www.msforum,org

SUMMARRY

ON EVALUATION OF DIFFERENT SERVICES
ON MAN-E NETWORK BY BAC NINH DIVISION: A CASE STUDY

PART A: NGN OF VIETNAMESE POST AND TELECOMMUNICATION

The paper with the above entitled consists of two main parts, A and B. In the later part,

some aspects with respect to shortcoming of wide area network (MAN) by MAN-E will be
reported in the coming paper. In the “NGN of Vietnamese Posts and Telecommunication” (NGN
of VNPT), different results are reported w.r.t developing NGN of VNPT. On the basis of
existent telecommunication network of VNPT, the NGN are developed by making suitable
change from the classically electronic switch with Time Division Multiplexer (TDM) to the
Internet Protocol Packed Electronic Switch (MPLS/IP) in two steps.
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In the first paragraph of this paper, different principles and criteria are reported for
developing NGN w.r.t conditions of VNPT so that (i). Existed network and next one are
simultaneously working together and (ii). The next generation one is opened for further carrying
out different developments. All these require different stepwise changing from basically TDM
to MPLS/IP for readily moving from MAN to MAN-E.

Second part of the paper is for different proposals in details with respect to the second step
of developing the NGN of VNPT. The last one is for conclusions and directions for next paper.

Dia chi: Nhan bai ngay 22 thang 3 nam 2009
Hoc vién Céng nghé Buu chinh Vién thong.
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