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NGHIEN CU'U, PHAN TICH VA OANH GIA MOT SO DjCH VU 
TRI^N KHAI TREN MANG MAN-E TAI BAC NINH 

P H A N A. M A N G T H ^ HE SAU (NGN) QUA VI^N THONG VIET NAM 

N G U Y E N D I N H X U A N , H O A N G MINH 

1. TRIEN KHAI NGN CUA TAP DOAN BtTU CHINH - VIEN THONG VIET NAM 

1.1. Nguyen tac xay dirng mang 

Mang vien thong Viet Nam da trien khai trong giai doan vtra qua theo cac nguyen tac: 
(i). Chi khai thae nang luc, khong phat trien them chuyen mach kenh (TDM) truyen thong; 
(ii). Trien kbai be thong mang loi (NGN backbones) va cong nghe truyen dan quang bang rpng 
toe dp cao, chuyen mot phan luu lupng thoai truyen thong (PSTN) sang NGN; (iii). Trien kbai 
cac be thong truy nhap bang rpng xDSL; (iv). Trien khai mang npi hat theo huong NGN a thanh 
pho Ion, phan chtrc nang theo lap 4; (v). Trien khai thtr nghiem mpt so chtirc nang tren lop 5; 
(vi). Tien hanh viec chuyen doi ket noi mang PSTN truyen thong vai NGN bang cac thiet bj 
Media Gateway, tien hanh htr nghiem mpt so dich vu mai tren ca sa NGN [I]. 

1.2. Cau true mang 

Vien thong Viet Nam trien khai NGN trong giai doan I vai cau true nhu mo ta trong hinb I, 
mang dieu khien va bao hieu hoan chinh nhu trong hinh 4 [I]. 
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Trong do, nut true quoc gia su dung chuyen mach Ml60 router, dung lupng 160Gbps tai 
Ha Noi, TP. Ho Chi Minh va Da Nang, nut vting str dung chuyen mach dinh tuyen bien 
ERX 1400 router tai II tinh, thanh vai khai di^m bang thong cho cac tuyen true va vting vai 



truyen dan SDH la 155 Mb/s. Mo hinh ket noi mang true va mang bien hien nay co cau true nhu 
hinh 2 va hinh 3. Trong tuong lai, bang thong tuyen true se duac nang cap len STM-4 va STM-
16 dua tren cac Ring 10 Gb/WDM vtra duac trien khai tren mat phang phan bo dia li ctia cac 
node mang, str dung bp dinh tuyen Juniper IP router tren ca sa cong nghe IP/MPLS. Khi hoan 
thien viec nang cap bang thong toan mang trong giai doan tai, mang quan li dieu khien, bao hieu 
CO cau trtic nhu hinh 4. 
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1.3. Phan bo liru lirong trong mang 

Viec djnh tuyen luu lupng trong NGN cua VNPT trong giai doan 1 duac thuc hien tren ca 
sa phan b6 luu lupng nhu sau: (i). Mang NGN truyen tai cac loai hinh thoai, Internet bang rpng 
ADSL, va mpt ph4n luu lupng thoai ctia VoIP. (ii). Mang TDM (cac tong dai Toll ctia VTN) 
truygn tai cac loai luu lupng thoai TDM, luu lupng Internet bang hep nhu hien nay [I]. 

1.4. To churc mang NGN co djnh 

Tren ca sa ha tang mang hien co, xay dung mang NGN co dinh cung cap da dich vu, hpi tu 
chung tren nen mang MPLS va san sang hpi tu vai mang di dpng. Dieu do doi hoi trong qua 
trinh tri^n khai can dap trng nhirng yeu cau chung doi vai tung lap mang (lop truy nhap; lap 
truyen tai; lop di^u khien, bao hieu va lap djch vu, tmg dung), ciing nhu cac yeu cau rieng doi 
vai viec ket noi mang va phoi hgp hoat dpng (phoi hgp giira cac mien NGN khac nhau; phoi hgp 



giira NGN vai di d6ng/c6 djnh; ket noi tai mang PSTN/IDN). Them vao do la nhtrng doi hoi ve 
chat lupng djch vu (QoS), ve van banh, kbai thae, bao duang va ve quan li [2]. 

Viec to chuc mang dugc thirc hien theo nguyen tac nhat quan ve phan vting mang theo 
chtrc nang boat dong (mang loi IP/MPLS bao gom cac thiet bj lam chuc nang thiet bj loi va chtrc 
nang thiet bj bien) theo cac chinh sach thong nhkt va cac thu tuc djnh tuyen xac djnh. NGN co 
dinh gom 3 phan mang (NGN duong true, NGN vting va NGN quoc te); moi phan mang co chtirc 
nang xac dinh rieng va dugc trang bj tuong ung [3]. 

Mo hinb tong the ket noi NGN co dinh minh boa nguyen tac phan mang trong binh 5. 
Mang duang true dugc trang bi cac Softswitch lam nhiem vu chuyen mach lop 4 va thuc hien 
chtrc nang chuyen tiep luu lugng. Phan mang tai moi vting (Bac, Trung, Nam) duoc trang bj mpt 
(hoac nhieu) Softswitch dong vai tro chuyen mach lop 5. Ngoai ra mang duong true cho phep ket 
noi vai cac mang quoc te qua 3 dudng (mang NGN quoc te; tai TDM quoc te qua trunking va 
signaling gateway; tai mang VoIP quoc te qua Gatekeeper). NGN true ciing ket noi vai cac 
mang khac cua VNPT va NGN cua cac nha khai thae khac. Mo hinb ket noi NGN vting, phan 
mang quoc te, ket noi lop truyen tai va djnh tuyen dugc chi tiet boa trong hinh 6, 7, 7. 
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Lap truyen tai bao gom cac thiet bj P va PE str dung cong nghe IP/MPLS. Phan truyen dan 
su dung cong nghe DWDM/ROADM. Giao thtrc dinh tuyen npi vting, lien vting dting tuong ung 
OSPF, eBGP va tai bien dting MP-BGP. 

2. NHtTNG DE XUAT PHUC VU TRIEN KHAI NGN TIEP THEO 

2.1. Cau triic de xuat mang NGN trong birac tiep theo 

Trong buac tiep theo, cau trtic mang dugc trien khai theo cau true de xuat nhu trong binh 9. 

Ttr cau true trong giai doan I den cau true trong buac tiep theo co the thuc bien theo cac 
kich ban khac nhau, ttiy theo dieu kien tai chinh, kha nang tao ra cac dich vu gia trj gia tang va 
cac nhu cau doi hoi khac. 

2.2. Cac kich ban chuyen doi 

De bao toan nguon von va phuc vu cac thue bao hien co mpt each lien tuc, cac nha khai 
thae mang thuc hien qua trinh chuyen doi cong nghe theo phuong phap, kjch ban chuyen doi 
rieng quyet djnh bai hoan canh cu the va dae tinh rieng va mtre do ma rgng ctia moi nha khai 
thae. Tuy vay, cac kich ban chuyen doi len NGN deu dua vao viec phan tach cac chuc nang 
truyen tai, dieu khien, djch vu va quan li trong mang. Phan nay trinh bay mgt so cac kjch ban 
chuyen doi theo ttmg lap chtrc nang dugc ITU-T khuyen nghi. 
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Hinh 9. Cau tnic de xuat trong buac tiep 

2.2.1. Cdc kich bdn bdo hm chdt lugng PSTN/ISDN 

a) PSTN/ISDN vd PBN cimg song song tdn tgi: Day la kjch ban chuygn doi ttr PSTN/ISDN 
sang chuyen mach goi (PBN) thong dung nhat, gom 2 buac. Buac mpt, thay mpt vai tong dai npi 
hat (LE) bang cac AG va trien khai cac TG va SG de ket noi giira PBN va PSTN/ISDN ctia cac 
nha cung cap djch vu khac (AG va TG dugc dieu khien bai CS). Buac hai, nhu buac mpt doi vai 
tat ca cac tong dai LE con lai, CS thuc hien toan bp chtrc nang cua cac tong dai chuyen tiep 
(TE), dieu khien tat ca AG va TG. Kich ban dugc mo ta nhu trong hinh 10. 

b) Sie dtmg cdc TG vd SG thay the TE: Kich ban nay mo ta nhu trong hinh 11 gom hai 
buac. Buac mot, thay PSTN/ISDN bang PBN, trien khai cac TG va SG (dual sir dieu khien ctia 
cac CS) de thuc hien chtrc nang ctia TE, de ket noi cac tong dai LE vai PBN va ket noi vai mang 
PSTN/ISDN cua nha khai thae khac. Buoc hai, loai bo LE va phan ttr truy nhap khac (chtrc nang 
cua chting do AG va CS thuc hien). Cac tong dai npi bp (PABX), thiet bi mang truy nhap dugc 
ket noi true tiep hoac thay the boi AG. Cac TG va SG dugc trien khai tiep (duai su dieu khien 
bdi CS) de phoi hpp, ket noi giCra PBN va PSTN/ISDN cua nha khai thae khac. 
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Hinh 10. PSTN/ISDN va PBN ciing song song ton tai 

c) Cdch tiep can I budc: Trong kjch ban nay, thay PSTN/ISDN bang PBN nhu mo ta trong 
hinb 12. Cac chtrc nang ctia LE dugc chia de AG va CS thuc hien (dieu khien cugc gpi, tinh 
cuo'c do CS thuc hien, phan ttr truy nhap dugc ket noi tai AG). Mang truy nhap AN dugc thay 
bang AG hoac ket noi vai PBN thong qua AG. Cac TG dieu khien bai CS va SG thuc hien cac 
chiic nang cua TE, de cung cap ket noi giira PBN voi PSTN/ISDN ctia nha kbai thae khac. 
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d) Tuong ddng dich vu PSTN/ISDN: Chuyen true tilp mang PSTN/ISDN sang PBN dua 
tren ciu true mang loi IMS nhu mo ta trong hinh 13 tren ca sa tuong dong cac djch vu. Thue bao 
str dung true tilp thilt bi d4u cu6i NGN hoac thiet bj dau cuoi truyen thong thong qua NGN-AG. 
Cac TG va SG dugc trien kbai dl ph6i hgp kit n6i gitra mang NGN vai PSTN/ISDN ctia cac nha 
cung cap djch vu khac. 
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Hinh 13. Chuyen doi tuang dong dich vu PSTN/ISDN 

e) Ddng thai ddo ddm vd tucmg ddng dich vu PSTN/ISDN: Kich ban nay str dung dong thai 
tinh dam bao va tuong dong djch vu PSTN/ISDN (trien kbai mang mai dua tren IMS cho cac 
djch vu mai, str dung tuong dong tren ca sa CS doi vai mang cti). Kbi do can co su phoi hgp 
boat dpng giira mang dua tren chuyen mach kenh va mang dua tren IMS va SIP la mpt giai phap 
de thuc bien viec phoi hgp boat dpng nay. 

2.2.2. Phdt trien mgng truy nhdp 

Giai phap phat trien truy nhap tai NGN thuc chat la tim kiem viec thay doi cac loai giao 
dien pbti hgp vai qua trinh chuyen doi cong nghe mgt each toi uu theo nhtrng dieu kien rieng 
ciing nhu nang lire tai chinh cua moi nha cung cap djch vu va co the thuc bien viec thay doi cac 
loai giao dien nay theo mpt quy trinh phan ki boa. 

Gia str tim kiem giai phap truy nhap xDSL cho NGN vai cac giao dien truy nhap mang 
truyen thong (V5.x, POTS tuong tu, thue bao so ISDN ket noi thue bao vai mang loi 
PSTN/ISDN qua LE), giao dien xDSL (ket noi dau cuoi truyen thong qua doi day dong lien ket 
dtr lieu qua ATM). Nhu vay, tai thai diem nay cac thue bao co the str dung ca truy nhap bang 
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rpng lan bang hep, cac giao dien xDSL cho phep ket noi Internet va str dung de ket noi cac thiet 
hi dau cuoi truyen thong vai mang NGN va mang truy nhap str dung V5.x co the qua AG ket noi 
true tiep vai mang NGN. 

Trong buoc chuyen doi giao dien nay cac tong dai LE va thiet bj truy nhap V5.x dugc thay 
the bang AG. Cac thiet bj dau cuoi phia khach hang (CPE), thue bao truyen thong, thue bao IP 
CO giao dien xDSL cho phep cac thue bao str dung truy nhap bang rpng ket noi va trao doi thong 
tin qua mang NGN. Ciing trong buac nay hoac a buac tiep theo, cac doi day dong dugc thay the 
bang cap quang va co the str dung giao thtrc Ethernet de truyen thong va str dung FTTC hay 
FTTH de tang toe dp truy nhap. 

2.2.3. Bdo hieu vd dieu khien 

Co the thuc hien chuyen doi bao hieu trong mang loi theo thu tu sau: (i). Tach chtirc nang 
STP khoi cac tong dai chuyen tiep va thiet lap (mpt phan hoac toan bp) mang ket noi cac STP 
theo dang luai. (ii). Nang cap STP thanh SG str dung de phoi hgp ket noi giira PSTN/ISDN hien 
co vai mang NGN, tat ca TE va STP cuoi cting dugc thay the bang mang NGN (giai doan khi ca 
PSTN/ISDN va NGN ciing ton tai thi co the tiep tuc str dung STP de ket noi TE). (iii). Loai bo 
cac SG khi tat ca LE va TE da dugc thay the. 

2.3. Phat trien dich vu 

SCP 

TE 

SSP 

TE 

SSP 

BEARER A N D 

SIGNALLING TRAFFIC 

FROM PSTN 

I I 

B E l R E R i N D 

SIGNALLING TRAFFIC 

FROM PSTN 
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D6i vai djch vu IN cua mang PSTN/ISDN, co thi xay dung nhilu kich ban phat trien dich 
vu xay tren ca sa ha tang, su phat trien mang. Mpt so kich ban kha dT tren co' sa cung cap cac 
dich vu thong minh (FN) dugc trinh bay sau day. 

a) Kbi mang PSTN/ISDN va mang NGN diu song song ton tai: Trong truang hpp nay, kjch 
ban de xuat quan tam den viec sti' dung lai cac dich vu FN hien co trong mang NGN bang each 
trien khai SSF trong CS. Vi vay, co the mo ta kich ban doi voi viec phat trien djch vu trong 
truong hgp nay nhu hinh 14. 

b) Trong kjch ban nay nhu trong hinh 15, cac IVR co chtrc nang xti' li tin hieu DTMF, am 
thong bao dugc trien khai de cung cap cac djch vu IN nhu trong mang PSTN/ISDN. 

c) Cac dich vu IN truyen thong dugc cung cap boi cac SCP, cac djch vu gia tang khac dugc 
trien kliai tren cac AS. Trong qua trinh chuyen giao mang, viec kich boat dich vu co the dugc 
thuc hien bai CS hoac IMS (cac CS hoac IMS ket noi voi SCP thong qua giao dien str dung giao 
thu'c bao hieu INAP dong thai ket noi vai cac AS thong qua giao thtrc bao hieu SIP). Khi qua 
trinh chuyen sang mang NGN ket thuc, tat ca cac dich vu gia tang dugc cung cap boi AS. 
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Hinh 16. Cac buac chuyen doi cua kjch ban (c) 

3. N H O J G N H A N XET VA NOI DUNG TRONG CONG TRINH TIEP THEO 

Xac djnh tinh tat yeu ve sir chuyen doi mang Vien thong Viet Nam dap trng nhu cau "03 
any" {any time, any where, any form) doi vai mang vien thong the he sau (NGN) ctia the giai. 
Tap doan Buu chinh Vien thong Viet Nam (VNPT) da djnh huong to chuc mang vien thong den 
nam 2010 va t4m nhin din 2020 (Quylt djnh sl 393QD/VT/HDQT). 

Thang 12/2003, VNPT lap dat xong giai doan mpt va dua vao van hanh mang NGN. Mang 
CO ha tang thong tin duy nhat dua tren cong nghe chuyen mach goi MPLS/IP (thay the mang 
vien thong truyen thong tren nen chuyen mach kenh (TDM)), trng dung cac tien bp ctia cong 
nghe thong tin va truyen dan quang bang rpng nen co kha nang tich hgp cac dich vu thoai va 
djch vu truyen so lieu. Vai uu the cau true phan lop theo chtrc nang va str dung rpng rai cac giao 
dien ma API de kien tao cac djch vu ma khong phu thuoc nhieu vao cac nha cung cap thiet bi, 
mang NGN dap ung cac yeu cau kinh doanh trong tinh hinh mai (dich vu da dang, gia thanh 
thap va tao nguon doanh thu mdi). 

Cac doanh nghiep Vien thong cua VNPT tap trung xay dung mang npi vting, npi hat va 
mang dien rpng (Metropolitan Area Network, MAN) tai cac do thj, thanh pho (nai can dau tu 
xay dung, to chtrc lai de dap ung nhu cau da dang boa djch vu, dua djch vu den gan vai khach 
hang, dam bao viec ket noi vai khach hang "mpi noi, mpi luc, mpi giao dien"). Tren thuc te, cac 
mang duong true dugc xay dung vai dung lugng truyen tai kha Ion nen bau het deu co the dap 
trng nhu cau truyen tai luu lugng gia tang, nhung cac ket noi npi bp mang do thj hien tai co thi 
dang tra thanh nhu-ng "ntit co chai". Sa dT nhu vay la vi phan Ion cac mang MAN hien tai dugc 
xay dung tren ca sa he thong truyen dan SONET/SDH vai cau true cac mang Ring 
(SONET/SDH khong bieu qua doi vai so lieu dang goi, khong co chuc nang quan li bang thong 
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mem deo nen hieu suat str dung bang thong thap, kho trien kbai mpt so churc nang djnh tuyen, 
djch vu ca sa kiln tao trong cong nghe chuyen mach goi). Giai phap dien hinh doi vai ban che 
cong nghe da noi la mang MAN the he mai dua tren cong nghe Ethernet (MAN-E). 

Trong cong trinh tilp theo, cac tac gia trinh bay nhiing ket qua nghien cuu ve vai tro thuc 
hien cua mang MAN-E trong mo hinh tdng the cua mang NGN, cac ket qua trien khai thtr 
nghiem mpt so djch vu tren mang MAN-E tai Vien thong Bac Ninh. 
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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. 
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