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LOT NOI PAU

Cung véi su phét trién cua nén kinh té toan cau va su phat trién manh mé
ctia cac cong nghé hién dai, viéc khach hang co doi hoi ngay cang cao vé cong
nghé ciing nhu yéu cau thoa man chét lugng, tién ich khi sir dung dich vu vién
thong - cdng nghé thong tin, nén viéc dwa mot mang thé hé mai thay thé mang
PSTN truyén thong d6 1a tinh tit yéu caa cac nha kinh doanh va khai thac mang.
Do vay dé dap tng phuc vu khach hang va nang cao chit luong dich vy, hiéu
qua trong kinh doanh thi cac doanh nghiép kinh doanh vién thong - cong nghé
thong tin da trién khai va dua mang bang rong MAN-E vao hoat dong, d6 la xu
thé chung dé hoa nhap cung thé gigi. Mang MAN-E du dam bao cung cap cac
dich vu tét nhat cho khach hang nhu internet toc d6 cao, truyén hinh hoi nghi,
Voice, truyén hinh theo yéu cau, kénh thué riéng. ..

Bat ky mot dich vu nao ciing vy, khi dua vao khai thac dé phuc vu khach
hang 1a phai quan tim dén dam bao chat lwong dich vu (QoS), tinh thoa man
dich cung cap dich vy phai tinh dén, do d6 viéc nghién ctu mot sé ki thuat dam
bao QoS la can thiét, doi hoi n6 phai dua trén co so ly thuyét dé tham khao khi
trien khai, thiét 1ap dich vu méi trong mang MAN-E cuaa bt ky nha cung cap
dich vu nao.

Hién nay mang bang rong MAN-E da dua vao hoat dong tai VNPT cac
tinh dan thay thé mang PSTN hién tai dé dap tmg tinh da dich vu cua khach
hang, bén canh d6 véi téc do phat trién khach hang ngay cang cao, do d6 luu
lugng qua mang cang 16n, kha nang xay ra hién tuong bing né luu lugng trong
thue té, nén &p dung cac ki thuat QoS vao mang MAN-E dé d¢am bao QoS cho
cac dich vu thoi gian thuc 1a can thiét.

Nhan thay su tinh thiét thuc caa dé tai ndy, Toi lua chon dé tai : ‘NGHIEN
CUU UNG DUNG KY THUAT QoS TRONG CAC DICH VU IP BANG
RONG CUA VNPT HAI PHONG’

Pé tai bao gom 3 chuong:
Chuong 1: Nghién ctiu ki thuat dam bao chat lwong dich vu trong mang 1P

Chuong 2: Nghién ctu ung dung cac ky thuat QoS trong mang bang rong
MANE



Chuong 3: Thuc té trién khai QoS trén mang IP bang rong MANE cua VNPT
HAI PHONG

Trong qua trinh 1am luan van t6i da nhan duoc nhiéu y kién déng gop, giup
dd quy béau cua cac thay cd gido cling cac ban bé dong nghiép.

Xin gtri 161 cam on sau sac nhat toi Thay gido ThS.Pham Van Thang nguoi
da tan tinh huéng dan, giup d& toi hoan thanh luan vin nay. Xin chan thanh cam
on céc giang vién chuyén nganh dién ti truyén thong, khoa Ky thuat dién — Bién
Tu, truong Pai Hoc Quan Ly va Cong Nghé Hai Phong, nhitng ngudi da trang
bi cho tdi nhiing kién thirc quy béau trong qué trinh hoc tap.

Cam on su giup dd, tao diéu kién cua cac dong nghiép noi toi dang cong tac:
VNPT Hai Phong di gitip d& va tao diéu kién dé t6i hoan thanh luan vin cua
minh.



CHUONG 1

NGHIEN CUU KY THUAT PAM BAO CHAT LUQNG DICH VU
TRONG MANG IP

1.1 Gi6i thi¢u chwong

Trong chuong nay s€ di vao trinh bay cac ndi dung sau:

- Tong quan vé QoS trong mang IP.

- Céc ki thuat dam bao chat lwong dich vu mang IP.

- M6t s6 m6 hinh lién quan dén co ché hd tro QoS trén mang IP.
1.2 Gié6i thiéu tong quan vé QoS trong mang IP
1.2.1 Khai niém QoS

Chét luong dich vu (QoS) 1a mot khai niém rong va co thé tiép can theo
nhiéu hudng khac nhau, tuy nhién theo ITU-T va IETF dua ra khai niém nhu
sau:

- Theo ITU-T: QoS la tap hop cac anh hudéng caa viéc thuc hién
dich vu (do mang thuc hién) tao nén mirc @6 théa man cho ngudi sir dung dich
vu do.

- Theo IETF: QoS la tap hop cac yéu cau vé dich vu can dugc thoa
man boi mang trong khi truyén mot luong thdng tin.

- Trong thuc té khai niém QoS mang mot ¥ nghia 1a “kha ning cua
mang dam bao va duy tri cac tham sé nhat dinh cho mdi tng dung theo nhu céac
yéu cau da duoc chi rd cia mdi ngudi str dung”. Chét lugng dich vu duoc nhin
nhan tir hai khia canh: phia nguoi st dung va phia mang.

- Bting & phia ngudi sir dung dich vu, QoS duoc coi la mic d6 chap
nhan dich vu khi nguoi st dung thuc hién dich vu va thuong dugc danh gia trén
thang diém trung binh MoS (Mean of Score).

- O phia dich vu mang, QoS lién quan téi nang luc cung cap cac
yéu cau chat luong dich vu cho nguoi s dung. C6 hai kiéu ning luc mang dé
cung cap chat lugng dich vu trong mang chuyén mach goi.

Thua nhat, mang phai c6 kha nang phan biét cac 16p dich vy, day 1a yéu to
tién quyét dé c6 co s¢ dam bao QoS cho tung dich vu.
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Tht hai, mot khi mang c6 céc 16p dich vu khac nhau, mang phai c6 co ché
tng xtr khac nhau véi cac 16p bang cach cung cép cac dam bao tai nguyén va
phan biét dich vu trong mang.

1.2.2 Cac tham sé dé danh gia chat lwong dich vu (QoS)

Trong mang IP, cac tham sé QoS co ban dé danh gia do la:

Biang thong hién thoi: luong dir liéu ¢ thé truyén qua lai gitta hai nat
mang trong mot khoang thoi gian, tham sé ndy phan anh bang thong cua tuyén
truyén ¢ thoi diém hién tai.

Do tré: la thoi gian giita thoi diém goi tin duoc gui di tai phia giri va nhan
duoc tai phia nhan.

Bién thién tré: thoi gian thay doi gitta géi tin nhan duoc s6mM va muon
nhat.

Ty Ié mat gai: la ty & cac gbi bi mat trén duong truyén.

Céac tham s6 QoS ciia mang IP noi chung va mang MAN-E néi riéng du
st dung cac cdng nghé khac nhau ciing duge danh gia qua cac tham s chinh
nay.

1.3 Cac ky thuat dam bio chat lwong dich vu mang IP
1.3.1 Ky thuat quan ly hang dgi tich cuc

Muc dich chinh cua k¥ thuat nay 1a nham tranh xay ra tic nghén tai céc
thiét bi dinh tuyén, n6 cé kha ning du doan trudc tic nghén va dua ra mot sb
hoat dong diéu khién dé chdng lai hodc giam thiéu kha nang tic nghén. C6 rat
nhiéu k¥ thuat tranh tic nghén tuy nhién cé 2 kiéu co ban thuong duoc ap dung
trong mang IP noi chung va mang MAN-E noi riéng 1a RED va WRED, ¢ day
chi dé cap dén hai ki thuat nay.

1.3.1.1 K§¥ thuat loai bo géi ngau nhién sém(RED).

RED phét hién tic nghén va loai bo cac goi ngau nhién tir bo dém. Hinh
1.1 trinh bay nguyén Iy hoat dong cua ky thuat loai bé goi ngau nhién sém, RED
chtra mot thuat toan dyu doan tac nghén va ho so loai bo goi giéng nhu cac thanh
phan trung tam.



% bo dém RED

day (o)

Hé so loai
bo goi

Module dy doan
tic n irzhén

Xac suat loai bo goi (p)
chiéu dai
hang doi N

Loai bo goi

Cac goitin IP vao

Cac goitinIP a
I N == [ > B
\‘ chiéu dai hang doi, N

Goi tin bi loai bo

Kich thudc by dém, B

Hinh 1.1 Nguyén ly hoat dong cua RED
Module du doan tac nghén c6 chirc nang danh gia hanh vi luu lugng trong
bo dém theo thoi gian va phat hién kha nang tac nghén. Truong hop don gian
nhét 1a dya vao chiéu dai hang doi (N) va xac dinh trang thai tic nghén dua trén
co s so sanh kich thudc bd dém hang doi day (B).

Xac suat loai

bo goi tin
1 drop , Random drop Tail Drop
I :
Xdc suit logi Kich thuoc
bo hién hanh, Karig dot
p 0
Ngudng— oy, v Neudng — oy
4 % bo dém day v
RED dugc kich hoat hién hanh RED két thtic

Hinh 1.2 so db loai bo goi tin RED

C6 thé dy doan tic nghén dua trén thuat toan tinh toan thoi gian trung
binh hang doi, dau ra caa module du doan tic nghén I chiéu dai hang doi trung
binh trong s (NN).

Goi a 13 phan tram (%) bd dém bi day, né duoc tinh theo cong thuc sau:
o= nN/B. (v6i N chiéu dai hang doi, B 1a kich thuéc bo dém)
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Ho so loai bo gdi 1a mot phuong phap tham chiéu giira % bo dém b day
va Xéc suat loai bo gbi, khi o > amin thi RED duoc kich hoat, khi o dat gié tri
I6n nhat (omax=100%) thi xac suét loai bo géi =1, lic nay co ché loai bo goi
chuyén sang theo phwong phéap cét dudi luu lugng.

1.3.1.2 K§ thuat loai bo g6i sém theo trong s6 (WRED).
WRED la k¥ thuat loai bo géi sém RED véi nhiéu hd so loai bo goi, thay
vi str dung mot ho so loai bo géi cho tat ca cac hang doi, WRED sir dung nhiéu
hd so loai bd goi cho mot hang doi .
1.3.2 K¥ thuat 1ap lich cho goi tin
Muc dich cua ky thuat nay 1a quan ly viéc tic nghén tai cac Router, mot

s6 ky thuat 1ap lich co ban dugc &p dung bao géom: hang doi FIFO, PQ, FQ,
CBQ, WFQ, CB-WFQ, LLQ.

1.3.2.1 Hang doi FIFO (First-in, First-out)

Cac goi tin dén tir cac ludng khac nhau duoc dbi xir cdng bang va dugc
dua vao cac hang doi theo thir ty dén (g6i tin nao dén trudc s& duge vao trudc va
duoc phuc vu trudc), vi vay chi thich hop dbi véi mang nd luc téi da.

Ludng | —P

Ludng 2

5
]
Longd [ T
)]
| N

Hang dot FIFO

2

Dau ra

1 op de’u!)/

nai

P13

N

Luong N ||—>

Hinh 1.3 Nguyén ly hang dg¢i FIFO
Uu biém

Thuat toan don gian, tai trong tinh toan rét thap.



Cac hanh vi cua mot hang doi FIFO 1 rat dé dy doan, cac goi dir liéu
khong duoc sip xép lai va do tré tdi da duoc xac dinh boi d6 sau tbi da cua hang
doi.

Nhuoc diém:

Hang doi FIFO khéng cho phép cac bo dinh tuyén té chtc cac bo dém va
phan 16p dich vu cua luu lugng khéac nhau tir cac phan cp cua luu luong.

Hang doi FIFO tac dong dén tat ca cac ludng nhu nhau, do d6 do tré trung
binh hang doi cho tit ca cac ludng tang 1én khi ting tic nghén.

1.3.2.2 Hang doi uu tién (Priority Queing - PQ)

Hang doi nay duoc sir dung trong truong hop ¢6 nhiéu hang doi, mdi
hang doi cO6 mot mirc uu tién khac nhau theo thir tu cao, trung binh, binh thuong
va thap. Hang doi ndo c6 muc wu tién cao nhét s& duge wu tién phuc vy trudc,
khi 0 tac nghén xay ra thi cac goi trong cac hang doi co d6 uu tién thap s& bi bo

qua.
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: Ut tién | Lin lich
Lugng 2 )| L
: v
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Hinh 1.4 Nguyén ly hang dgi uu tién(PQ)
Uu diém:

Pon gian, cung cap phuong tién don gian nhat dé phan biét 16p luu lugng.

Nhuoc diém:



Chi hudng téi xtir ly mirc wu tién cao, nén cac hang dgi ¢6 mac uu tién
thap c6 thé khong c6 co hoi dé guri géi tin di qua.
1.3.2.3 Hang doi can bang (Fair Queuing - FQ)

Hang doi can bang (FQ) da duoc John Nagle dé xuét vao nam 1987. Hang
doi FQ con goi 13 hang doi dua trén ludng luu luong, trong FQ cac gbi tin dén
duoc phan loai thanh N hang doi. M&i mot hang doi nhan 1/N bang thong dau
ra, bo 1ap lich kiém tra cac hang doi theo chu ky va boé qua cac hang doi rong.
MJi khi bo 14p lich téi mot hang doi, mot goi tin duoc chuyén ra khoi hang doi.

Lép lich

gl [T0] [ / |1
w2 [T [ - _ M

Paura
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[

Hinh 1.5 Nguyén ly hang doi can bang

Uu diém:

Pon gian, n6 khong yéu cau mot ki thuat chi dinh bang thong phuc tap
nao, néu mot hang doi moi duge thém vao N hang doi c6 trude do, bo lap lich tu
dong dat lai bang thong theo thuc té bang 1/(N+1) [9].

Nhugc diem:

Khi bang thong dau ra dugc chia thanh N hang doi 1/N, néu cac 1op luu
luong dau vao cd yéu cau bang thong khac nhau thi FQ khong thé phan bo lai
bing thong cua dau ra mong muédn dé dap wng yéu cau dau vao.

Khi kich thudce goéi tin khéng dugc quan tim trong FQ, kich thudc cac goi
s& anh huong dén phan bd bang thong thuc té, tham chi bo 1ap lich van hoat
dong dung trén co s can bang, cac hang doi co goi kich thude Ion s& chiém
nhiéu bang thong hon cac hang doi khac.

1.3.2.4 Hang doi theo phan 16p (Class Based Queuing - CBQ)



Y tusng chinh cia CBQ 12 1ap lich cac gdi tin trong hang doi va dam bao
mot tdc d6 truyén nhat dinh. Thuat toan nay duoc mé ta nhu sau: Th nhit, cac
g6i tin vao duoc phan loai theo mot phan 16p dich vu nhit dinh (dia chi, giao
thtrc, nguoi str dung...) va dugc chira trong mdi hang doi twong ung. Mdi hang
doi dugc phuc vu theo thi tu quay vong. Mot bang thong cé thé dugc gan cho
mdi hang doi theo hai cach khac nhau: cho phép mot hang doi giri nhiéu hon
maot gdi cho mdi vong dich vu hoic cho phép mot hang doi giri mot goi cho moi
vong dich vy, nhung cung mot hang duoc truy cap nhiéu hon mot lan trong suét
mot vong dich vu.

. Thot gian thue 25% BW
Luong 2 EED]]Z. Lép lich

Luéng 3 l:.:.—b f | Tuong tic 25% BW RT\
{¢ 3o
4

E = \ Truyén file 50% BW ;
Luong N _:._. RT: Real-Time; FT: File Transfer; I: Interactive

Hinh 1.6 Nguyén 1y hang dgi theo phén lop

120] et

Uu diém:
CBQ cho phép dé dbi xur gitra cac ludng véi cac yéu cau bang théng khac
nhau, n6 thyuc hién bang cach chi dinh mot ty 18 cu thé % bang thong & hang doi.

CBQ ciing tranh duoc van dé thiéu bang thong ¢ phuong phap PQ, it nhét
cac goi tin dugc phuc vu tr mdi hang doi trong méi chu ky dich vu. CBQ va
WFQ c6 thé gidng nhu khi chiing ¢é gang dé dat duoc nhitng loi ich cua PQ va
FQ, mét su khac biét hang doi cua CBQ la goi tin theo dinh hudng va khong
dua vao tinh toan chiéu dai goi.

Nhuoc diém:

CBQ c6 thé cung cap cdng bang phan bd bing thong ddi vai cac goi tin
cua tat ca cac hang doi c¢6 kich thude twong tu. Néu mot trong nhitng phan 16p
dich vu c6 chira cac goi tin c6 chiéu dai 16n hon, phan 16p dich vu véi kich
thudc goi lon hon s& mat nhiéu bang thong hon so véi gia tri da cau hinh .



1.3.2.5 Hang doi can bang trong sé (Weighted Fair Queuing- WFQ) .

WFQ 1a mot su két hop cua cac thuat toan PQ va FQ. O phuong
phap FQ, tat ca cac hang doi duoc phuc vu vi thé khéng cd viéc doi bang thong,
nhung mét s6 hang doi co trong sé Ién hon c6 mot cam giac rang 1a nhan qua
nhiéu dich vy, trong s6 cho mdi hang doi duogc thiét ké c6 do uu tién hang doi 1a
khac nhau. Cac goéi tin dugc luu trir vao hang doi phu hop theo cach phén loai
cua ching.

Hang degi | (50% b/w)

[0 [T 1+
_ _ .. GeiA
Hang doi 2 (25% b/w) Thit tu géi phat
145 110 70 =
I | HG(LIB_"-:_"_.||145|-|110||90||70||50||30|

Hang doi 3 (25% b/w) \

m Thiyigian hofin think

Goi C

Hinh 1.7 Nguyén Iy hang doi can bang trong s6

WFQ tu dong phan loai Iuu lwong mang tir cac luong Iuu lugng vao va
quy dinh luong biang thong cong bang cho mdi luong dua trén tong sé bang
thong, nhu vay WFQ sé& khic phuc dugc nhuoc diém caa PQ, FQ.

1.3.2.6 Hang doi can bang trong s6 phan Iop (Class-Based Weighted Fair

QueuingCB-WFQ)

CB-WFQ chi ra mét s han ché cua PQ, CQ, WFQ, do d6 CB-WFQ cho
phép tao ra cac phan 16p ngudi dung duoc xac dinh, mdi trong sé d6 duoc thiét
ké hang doi cua riéng no.
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Goi 3
Goj 2
Gai |

Hang doi |
BW-64 kbps

Hang doi 2
BW-128 kbps

Hang doi 3
BW-32kbps

Goi 2[Gei 1

Hinh 1.8. Nguyén 1y hang doi can bang trong sé phan 16p - CBWFQ

Mbi hang doi nhan mot dam bao bang thong duoc xac dinh ngudi st dung
(t6i thiéu), nhung no6 c6 thé sir dung biang thong 16n hon néu c6 sian. Nguoc lai
véi PQ, hang doi trong CB-WFQ la khong thiéu, khéng gidng nhu PQ khong thé
xéac dinh cac phan 16p luu luong cho cac hang doi khac nhau bang cach sir dung
danh sach truy cap phtc tap. WFQ khong cho phép xac dinh c&c phan 16p duoc
tao ra cua ngudi sir dung, nhung CB-WFQ thi ¢, n6 khéng giai quyét cac yéu
cau Vvé tré caa cac ang dung thoi gian thyc nhu VoIP

1.3.2.7 Hang doi véi d6 tré thap ( Low Latency Queuing - LLQ)

LLQ ra doi dé khic phuc nhugc diém caa WFQ va CB-WFQ vi ching
khéng thé cung cip dam bao bing thong va dam bao do tré thap cho cac ung
dung nhu VoIP, Video conference bdi vi nhitng kiéu hang doi nay khéng co
hang doi uu tién.

Hang dgi wu tién

Kiém soat bang .
nghiém ngat

thong, loai bo goi?

Hang dgico | — 3

| Goi tin | ) dinh_
S Thiing dung bit

A 4
Hang doi |
Phan loai s
goi Loai bo dudi Hang dgi 2 gp lich
i CBWFQ

Y

Hinh 1.9. Nguyén ly hang doi LLQ
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LLQ str dung hang doi wu tién nghiém ngat, diéu nay 1a 1y twong dé sir
dung cho céc ung dung nhay cam voéi tré va truot nhu VolP, Video conference.
Khong giéng nhu hang doi PQ, ma & d6 cac hang doi vu tién cao hon khong thé
tao co hoi dé cac hang doi wu tién thip hon va thiéu hiéu qua, hang doi wu tién
nghiém ngat LLQ duoc kiém soat. Piéu ndy c6 nghia 1 hang doi wu tién nghiém
ngat LLQ 1a hang doi vu tién voi sy dam bao bang thong tdi thiéu, nhung tai
thoi diém xay ra tic nghén, nd khdng thé truyén nhiéu di liéu hon so véi gidi
han bang théng ctia nd. Néu cd nhiéu luu lwgng truy cap dén nhiéu hon sé hang
doi wu tién nghiém ngit co thé truyén, noé duoc loai bo. Do do, tai thoi diém tac
nghén, hang doi khac khéng thiéu va nhan duogc chia sé bing thong dé truyén
luu lugng cua chang.

1.4 Cac md hinh lién quan dén co ché hd tro' QoS trén mang IP
1.4.1 Mo hinh tich hgp dich vu -IntServ

T6 chic (IETF) nhimg nam dau thap Ky 90 dua ra ciu tric IntServ nhu
mot giai phap hitu hiéu dam bao QoS trén nén mang IP. Biém chinh cua IntServ
la su 4p dung cac bién phap dam bao QoS cho ting ludng IP vi mé. Ludng IP vi
mo 1a mot chudi goi IP ¢6 chung 5 tham sé giéng nhau nhu: dia chi IP dau guri
va dau nhan, s6 tha tu caa cong giri va nhan, loai hinh cua giao thirc duoc st
dung trén 1op truyén tai (TCP hay UDP) cho ludng IP dang duoc xét.

M6t mang IntServ dién hinh chaa cac bo dinh tuyén bién va cac bo dinh
tuyén 18i, xem hinh 1.10

cac tin trao déi cua
giao thirc RSVP

e -

K. = “
PATH e
/R
{ =

iy

=

Hinh 1.10. Cau tr(ic mang IntServ

Trudc khi bat dau truyén dix liéu caa mot ludng IP vi md, dau gui théng
bao mot sb s6 lidu lién quan dén luu luong s& duoc chuyén (nhu tée d6 gui luu
lugng trung binh cta dau gui, do Ion cho phép cuia nhitng cum bung phat luu
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lugng) cho bo dinh tuyén bién. Bén canh dé, phia gui cling chuyén dén cho bo
dinh tuyén bién yéu cau QoS cua ludng IP. Nhitng s liéu luu luong va QoS s&
duoc bo dinh tuyén bién sir dung dé tinh ra dung lwogng can thiét cho ludng IP
dang xem xét. Sau d6, giao thuc bao hiéu RSVP (giao thirc chiém giir tai nguyén
mang) s& 1am nhiém vu xac dinh duong truyén (két hop voi cac giao thac dinh
tuyén cai dit tai cac bo dinh tuyén) va chiém giir dung luong doc dudng truyén
cho ludng IP. Xay dung dudng truyén dugc thuc hién véi tin PATH cua giao
thire RSVP. Sy chiém giit dung lugng, theo tinh chat hoat dong ciia RSVP duoc
thue hién véi tin RESV, bat dau tir b dinh tuyén bién phia nhan va chay nguoc
tré lai doc theo dudng truyén cho téi bo dinh tuyén bién phia phat.

Theo nhu hinh 1.10 ta thay giao thuac bao hiéu RSVP s& dua ra quyét dinh
ludng IP tir ntit H1 dén ndt H2 cé thé duoc mang IntServ phuc vu hay khong.
Truéc hét, RSVP xac dinh va xay dung duong truyén cho ludng IP bang ban tin
PATH. Puong truyén nay di qua cac bo dinh tuyén R1, R2, R3. Tiép d6 dung
lwogng s& dugc chiém giir cho duong truyén theo chiéu tir ndt nhan nguoc tré lai
nGt gui. Su chiém gii dugc thuc hién bang tin RESV cua giao thiac RSVP. Néu
su chiém giir thanh cong tai tat ca cac bo dinh tuyén R3, R2, R1, ludng IP bat
dau duoc phuc vu. Néu tai bat cir bo dinh tuyén nao, sy chiém gitt khdng thuc
hién dugc do thiéu dung luong can thiét, giao thirc RSVP s& dya vao két qua nay
dé chan ludng IP.

Néu sy chiém gitr dung luong tai tit ca cac bo dinh tuyén doc duong
truyén déu thanh cong, cac goi cua luong IP bat dau duoc truyén tai tir dau gui
dén dau nhan. Trong truong hop bat ky mot lién két nao doc dudng truyén
khong c6 di dung lugng can thiét, qua trinh chiém gitr s& bi nging va théng tin
vé su chiém gitr khdng thanh cong s& duoc chuyén dén phia phat bang mét tin
riéng caa RSVP, ludng IP vi md sé& bi chin khong dwoc phuc vu. Can luu ¥ 1a
ngay ca khi duong truyén dugc xay dung thanh cong, trong qué trinh truyén tai
cac goi cua luong IP vi md, can phai cd sy kiém tra dung luong dugc chiém giir
mot cach dinh ky, déu din nho giao thirc bao hiéu RSVP dé dam bao trang thai
duoc dung sé dung luong can thiét doc theo duong truyén.

Pé thyc hién qua trinh chiém giir dung luong, ciing nhu kiém tra trang
thai chiém gitr lién quan dén ting luong IP vi md, mdi bo dinh tuyén trong co
ché IntServ can phai luu trir tat ca cac dit liéu vé dac tinh cap nhat cua tat ca cac
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ludng vi mo dang ton tai trong mang. Pong thoi tat ca cac bo dinh tuyén phai co
chirc nang hoat dong duoc cung vai giao thirc RSVP

Uu diém

DPam bao chit ché c4c yéu cau QoS cua ting ludng 1P vi mé

Nhuoc diém

Khéng c6 tinh ap dung rong cao, diéu ndy xuat phat tir thuc té 1a mot bo
dinh tuyén binh thuong trong mang IP ngay nay phai xir Iy cing mot Iic sb
lwong rat 16n cac ludng IP vi md. Vi thé, luu tri, truyén tai va xir ly théng tin
cho tirng ludng IP vi md tao ra mét luu lugng béo hiéu khong 16, 1am giam dang
ké hiéu suét hoat dong cua bo dinh tuyén.

1.4.2 M6 hinh phan biét dich vu - DiffServ

Nhan ra su han ché vé tinh ap dung rong cua IntServ, to chiac IETF dé
Xuat ciu trac DiffServ nhu mot giai phap QoS c6 tinh kha thi cao hon. Trong
cau truc DiffServ, cac bo dinh tuyén duogc chia 1am hai loai.

Cac bo dinh tuyén bién nam & duong bién caa mang cd chic ning
DiffServ.

Cac bo dinh tuyén nam bén trong mang cé chirc nang DiffServ duoc goi
la céc bo dinh tuyén 18i.

a0 D
. Mién DiffServ a_i_
Router I5i Router I6i
\ Router bién ‘K
aéu v a0 Router blén
E‘)éu ra

e I_ufSng Data

Ludng Data S

Hinh 1.11. Céu trGic mang DiffServ
Nhu di dugc trinh bay & phan 1.4.1, néu 1a mang IntServ, d0 bo dinh
tuyén 1a I18i hay bién, chiing bat buoc phai ¢6 kha nang xu ly tirng ludng IP vi
md. Piém khac co ban cua cau tric DiffServ 1a chi cd cac bo dinh tuyén bién
can kha nang nay. Vi cac bo dinh tuyén 18i, thay vi phai xir ly s6 lwong rat 16n
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cac ludng goi IP vi mé nhu trong cau tric IntServ, chi phai xir Iy mot vai ludng
IP tong trong cau tric DiffServ. Ludng IP tong chira tat ca cac goi cua céc ludng
IP vi md thudc vé cling mot chung loai. Do chi can xac dinh mét vai chung loai
co ban, yéu cau ddi véi cac bo dinh tuyén 16i tré nén don gian hon rat nhiéu.

Co ché DiffServ dua ra su phan loai cho 3 loai hinh dich vu: dich vu uu
tién, dich vu dam bao va dich vu nd luc téi da. Ung véi mdi loai dich vu,
DiffServ dinh nghia cach thic xt Iy cac goi IP tai cac bo dinh tuyén 16i. NOi
cach khac, tai cac bo dinh tuyén I8i, cac gdi IP s& dugc xur Iy twong ung véi loai
dich vu ciia chling. Goi IP caa dich vy wu tién nhan duoc cach xt Iy chuyén tiép
nhanh EF-PHB, con goi IP cua dich vu dam bao nhan dugc cach xur ly chuyén
tiép dam bao AF-PHB, viéc phan loai AF duogc thé hién trén bang 1.1.

Phanloai | [Chinhsach| . ["Panhdau | .

5 Router bién
3 Phan loai 3
5 Router I5i

Hinh 1.12. X1 ly goi tin trong mé hinh DiffServ

Nguyén ly hoat dong cua cau tric DiffServ: Khi bat dau di vao mang
DiffServ ma truc tiép 1a tai b dinh tuyén bién, goi IP s& dugc phan loai. Bo
dinh tuyén bién thuc hién viéc phan loai bang cach kiém tra ma DSCP (DiffServ
Code Point) chtra ching loai dich vu nam trong phan dau goi ciing véi mot sé di
licu khac lién quan dén ludng vi md cua goi IP (nhu dia chi phia phat, dia chi
phia nhan). Sau khi chung loai cua goi IP duge xac dinh, bo dinh tuyén bién s&
4p dung mot sb giai phap diéu chinh tiép theo cho goi néu can thiét. Ly do 1 goi
IP can phai tuan theo nhitng tinh chat da dugc dinh nghia trudc cho chung loai
ctia n6. Nhitng tinh chat nay c6 thé 1a mac cuc dai cia luu luong, bién d6 cho
phép cua sy bung phét cua luu lugng va mot sé dai lwong khac.

Tuy thudc vao mirc d6 tuan thu cu thé cua goi IP va mic d6 chit ché cua
DiffServ, giai phap duoc bo dinh tuyén bién sir dung c6 thé 1a danh dau goi, diéu
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chinh gdi (bao gom loai bo goi, hoac 1am tré géi mot thoi gian nhat dinh trudc
khi chuyén tiép). Nhitng tac dong lién quan ndy mang muc dich dinh huéng lai
tinh chat cua ludng luu lwong cho phd hop véi nhiing tinh chat da dwoc dinh
nghia trudc.

Tai bo dinh tuyén 16i, g6i IP s& duoc xir Iy trén co so duy nhat Ia chang
loai cua n6. Bo dinh tuyén 18i chi c6 nhiém vu kiém tra chang loai cua gi IP va
don gian chuyén tiép goi IP theo cach chung loai d6 dugc nhan, bao gom dinh
tuyén cho g6i, hozc xép go6i vao bo dém thich hop néu can thiét.

Bang 1.1. Chi tiét cac phan 16p chuyén tiép dam bao AF-PHB

Lép PHB Phan lép Du doan mat DSCP
AF4x AF41 Thap 100010
AF42 Trung binh 100100

AF43 Cao 100110

AF3x AF31 Thip 011010
AF32 Trung binh 011100

AF33 Cao 100010

AF2x AF21 Thap 010010
AF22 Trung binh 010100

AF23 Cao 010110

AF1x AF11 Thap 001010
AF12 Trung binh 001100

AF13 Cao 001110

Tuy khic phuc duge nhuge diém vé tinh dp dung rong cua IntServ, nhung
nguoc lai DiffServ chi c6 kha ning dam bao QoS cho ludng IP tong. Nhiéu
nghién cttu, md phong va do dac trén cac mang DiffServ thir nghiém da chi ra va
chting minh rang ngay ca khi cac tham sé QoS cua ludng IP tong dugce dam bao
thi cac tham s6 QoS cua céac ludng IP vi mo tao nén ludng tong hoan toan co thé
bi thay d6i ngoai muic cho phép.
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1.4.3 Mo hinh DiffServ trén nén MPLS

MPLS (MultiProtocol Label Switching) Ia giao thic chuyén mach nhan
da giao thirc cho phép xac dinh chinh xac cac dudng truyén chuyén mach nhan
LSP (Label Switching Path) ngay tir bo dinh tuyén dau tién c6 chirc nang MPLS.
Doc theo dudng truyén LSP, sy dinh tuyén cua cac goi khong dua vao dia chi IP
thong thuong, ma dua vao chudi bits dic biét duoc goi 1a nhan MPLS. Pé lam
dugc diéu nay tat nhién cac bo dinh tuyén phai c6 chirc ning MPLS.

e e A A e e e e e e e e e e s s 8 8 e e i S
Mang Mang \

Ethernet Frame relay

Mang
Frame relay

Mang
Ethemnet

Duing chuyén mach nhin
(LSP)

Router chuyén mach nhin
{ LSR)

Hinh 1.13.Tong quan mang MPLS

Loi ich co ban caa MPLS 1a n6 cho phép diéu phéi luu lwong mang va
can bang tai mot cach hiéu qua dua vao tinh chat xac dinh toan bé dudng truyén
ngay tir dau giri va kha nang dung dong bo nhiéu duong truyén cho luu lugng
thudc vé ciing mot moi lién két

« Cho phép diéu khién mot cach chinh xac dung lugng cua duong truyén
LSP dwa trén yéu cau caa cac tham sé QoS.

« Ung bién linh hoat va phuc hdi nhanh trong cac truong hop xay ra I5i
mang.

Can nhan manh rang, muc tiéu khoi dau cta phét trién cong nghé MPLS
khong phai huéng tdi dam bao chat lugng dich vu. O giai doan dau, MPLS don
thuan 1a cong nghé dé rat ngin thoi gian dinh tuyén cho cac goi va nang cao kha
nang diéu phdi luu lwong cua mang, tao ra can bang tai. Tuy vay, khi duoc &p
dung dong thoi véi cac giai phap QoS, dic biét l1a cling véi co ché DiffServ thi

17



MPLS ting dang ké vé kha nang dam bao chat luong dich vu ciia mang. Trén
thuc té, IETF da dua ra cau trac DiffServ trén nén MPLS véi dic diém chinh 1a
cac goi MPLS duoc phan loai va nhan sy xir ly giéng nhu cach cac goi IP duoc
xt 1y trong co ché DiffServ. Diém khéc so véi co ché DiffServ nguyén dang Ia
su phan loai cac goi duoc dua vao phan dau caa goi MPLS chir khong phai ding
ma 4 bit DSCP cua géi IP. C6 hai cach dé danh dau cac goi MPLS cho sy phan
loai: danh dau mién Label hoic mién EXP trong phan dau cua géi MPLS. Vi
cach thir nhat, duong truyén chuyén mach nhan goi la L-LSP (Label- Label
Switching Path), véi cach thir hai dudng truyén chuyén mach nhén goi la E-LSP
(EXP - Label Switching Path) duoc thiét 1ap. Ca hai cach trén déu cho phép kha
nang dan nhiing g6i MPLS cua cac loai luu lwong cé yéu cau QoS khac nhau
vao nhitng duong LSP riéng biét va xt ly phu hop cho loai luu luong.

Dung MPLS c6 mot thuan loi nira 1a nang cao do duy tri cua mang va vi
thé ting kha nang dap tng caa dich vu. Do ¢ kha nang dinh tuyén chinh xéc tir
dau giri, MPLS phuc hdi kha nang chuyén luu luong nhanh chéng khi xay ra cac
151 duong két ndi hay 16i bo dinh tuyén.

1.5 Két luan chwong
Luan vin d3 trinh bay cac k¥ thuat QoS va mot s6 mé hinh lién
quan dén co ché hd trg QoS trén mang IP. Cho ta thay cac vu nhuoc diém cua
cac ki thuat QoS ciing nhu cdc md hinh hd trg QoS trén mang IP. Qua d6 ta
thdy rang viéc lva chon k¥ thuat hang doi nao hay kiéu mé hinh QoS déu phai
tinh dén viéc ung dung dbi véi dich vu ndo can uu tién.
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CHUONG 2

NGHIEN CUU UNG DUNG CAC KY THUAT QoS TRONG MANG
BANG RONG MANE

2.1 Gidi thiéu chuwong

Trong chuong 1 di trinh bay mot sb ky thuat QoS trong mang IP, dya trén
nhitng k¥ thuat QoS mang IP dé nghién cau cu thé viéc thuc hién QoS trén
mang bang rong MAN-E. Trong chuong nay s& tap trung trinh bay gom céc noi
dung sau:

Kién tric mang MAN-E.

Cac dich vu mang MAN-E cung cap.

Céc ky thuat bao dam QoS trong mang bang rong MAN-E.

Trién khai cac ky thuat bao dam QoS trong mang bang rong MAN-E
2.2 Kién triic mang Bing rong MAN-E
2.2.1. Giéi thiéu chung vé mang bing rong MAN-E

Mang MAN-E (Metropolitan Area Network - Ethernet) st dung cong
nghé Ethernet, két ndi cAc mang cuc bo cua céc to chic, ca nhan véi mot mang
dien rong WAN hay Internet, ngay nay véi su phat trién vuot bac vé céng nghé
vién thong, thiét bi dau cudi ¢ phia khach hang va thiét bi dinh tuyén hay cac bo
truy nhap di co gia thanh ré do d6 viéc trién khai mang MAN-E di dé dang
duoc nhiéu ho ca thé, doanh nghiép va nha cung cap dich vu dua vao khai thac
Véi toe do dat dén hang Gbps dép tmg dugc yéu cau két ndi théng tin va hau nhu
tat ca cac nha cung cap thiét bi trén thé gisi hd trg chuan két ndi nay, Ethernet
dang nhanh chéng tro thanh cdng nghé cét 16i caa viéc truyén tai dir liéu trong
mang vién théng hoi tu.

Mang MAN-E thuc hién chirc nang thu gom Iuu lugng va dap trng nhu
cau truyén tai luu lwong cho cac thiét bi mang truy nhap (IP DSLAM, MSAN).
C6 kha niang cung cap két ndi truy nhap Ethernet (FE hoac GE) toi khach hang
dé chuyén tai luu lugng trong noi tinh, déng thoi két ndi 18n mang truc IP/MPLS
dé chuyén luu luong di lién tinh, qudc té.

Trong mang MAN-E, nguoi ta sir dung céc thiét bi CES tai trung tam
thanh phd, huyén tao thanh mang chuyén tai Ethernet/IP. Két ndi gitra cac thiét
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bi CES & dang hinh sao, ring hoic dau néi tiép, st dung cac loai cong két ndi:
nx1Gbps hoac nx10Ghbps.

2.2.2 Kién triic mang MAN-E theo MEF (Metro Ethernet Forum)

MEF dinh nghia mang MAN-E duoc phan theo 03 16p bao gdm : Lop
dich vu Ethernet: hd tro cc dich vu théng tin dir liu Ethernet 16p 2 (trong mé
hinh OSI);

Lép truyén tai: bao gdm mat hozc nhiéu 16p truyén tai dich vu;
Lép dich vu tng dung: hd trg cho cac wng dung trén nén cac dich vu 16p 2

Mo hinh phan I6p mang MAN-E dua trén quan hé Client/Server, mdi I6p
c6 thé duoc thiét ké theo cac mat phang diéu khién, dir liéu, quan tri.

LOP DICH VU 'NG DUNG
(eg..IP, MPLS, PDH, etc))

I T
Métbh\éng qﬁ?trj

LOP DICH VU Ethernet
(Ethernet Service PDU)

Mat phang diniéu
1 T
\Mét p}ﬁqg diédk\hién

LOP TRUYEN TAIDICH VU
(e.g.. [EEE 802.1, SONET/SDH, MPLS)

Hinh 2.1 M6 hinh mang MAN-E phéan chia cac 16p theo MEF
Lop dich vu Ethernet (ETH)

Lép dich vu Ethernet c6 chirc nang truyén tai cac dich vu hudng két noi
chuyén mach dya trén dia chi MAC. Cac ban tin Ethernet s& duoc truyén qua hé
théng théng qua céc giao dién hudng nodi bo, hudng bén ngoai duoc quy dinh rd
rang, gan voi cac diém tham chiéu. Lép ETH ciing phai cung cap duoc cac kha
nang vé van hanh, bao dudng va quan tri, kha ning phat trién dich vu trong viéc
quan Iy cac dich vu Ethernet huéng két ndi. Khung dich vu dugc trinh bay bai
giao dién bén ngoai I6p ETH la mot khung Ethernet unicast, multicast hoac
broadcast phu hop véi cac dinh dang khung IEEE 802.3 - 2002. Lép dich vu
Ethernet 1a mot 16p mang don nht.

Lép truyén tai dich vu (TRAN)

C6 chuc niang hd tro két ndi gitra cac phan tir cia I16p ETH. C6 thé su
dung nhiéu cdng nghé khac nhau dung dé thyuc hién viéc hd tro két néi, chang
han nhu: IEEE 802.1, SONET/SDH, ATM VC, PDH DS1/E1, MPLS LSP...
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Lop dich vu tng dung (APP)

H& tro cac ung dung sir dung truyén tai trén nén mang Ethernet thong qua
mang MAN-E. C4 nhiéu dich vu trong d6 bao gom ca viéc sir dung I6p ETH
nhu mot 16p tru yén tai cho céac 16p khac nhu: IP, MPLS, PDH DS1/E1...

2.3 Cac dich vu mang MAN-E cung cap
2.3.1 Giéi thi¢u chung vé dich vu mang MAN-E
Tat ca cac dich vu Ethernet chia s¢ mot vai thudc tinh chung, nhung gitta

ching van cd vai sy khéc biét. M6 hinh co ban caa dich vu Ethernet duogc thé
hién & hinh 2.2:

Hinh 2.2. M6 hinh dich vu co ban caia mang MAN-E

Dich vu Ethernet dugc cung cap boi nha cung cip MAN-E. Thiét bi phia
khach hang (CE) duoc két ndi vao mang ludi tai giao dién ngudi dung - mang
(UNI) bang cach sir dung mét tiéu chuan giao dién Ethernet toc d6 10Mbps,
100Mbps, 1Gbps, 10Gbps.

Céac dich vy trén duoc dinh nghia theo quan diém nhin tir phia khach
hang. Céc dich vu nay c6 thé dugc hd tro bai nhiéu cong nghé truyén tai va giao
thitc khac nhau nhu SONET, MPLS, DWDM ...Tuy nhién két néi tai phia
khach hang cua UNI la Ethernet.

MEF dinh nghia c¢6 ba loai dich vy co ban gom: E-LINE, E-LAN va E-
TREE, dé hiéu vé céc dich vu ching ta s& di nghién cau chi tiét

2.3.2 Cac dich vu trong mang MAN-E
a)Dich vu E-LINE
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Dich vu E-Line dya trén mot két ndi ao (EVC) diém - diém dé két ndi
gitra 2 giao dién UNI.

Dang don gian nhat, E-Line c6 thé cung cap bing thong d6i xang cho
truyén dir liéu hai huéng ma khong cé cam két vé hiéu nang, vi du nhu dich vu
nd luc tdi da giira hai UNI 10Mbps. Dang phiic tap hon, E-Line c6 thé cung cap
dich vu két néi giira hai UNI c6 toc do khac nhau va cd thé kém theo cam két vé
hiéu nang nhu cam két vé CIR vai CBS, cam két vé EIR véi EBS, tré, bién dong
tré, suy hao... Ghép dich vu c6 thé xay ra tai mot hoic ca hai phia UNI cua
EVC. Vi du, c6 thé c6 nhiéu hon mot két ndi diém - diém duoc yéu cau trén
cling mot cong vt ly tai mot hodc ca hai phia UNI.

EVC diém - diém

Hinh 2.3 M6 hinh E-LINE sir dung EVC diém - diém
Dich vu Ethernet Private Line (EPL)

Dich vu EPL sir dung mot EVC diém - diém giira hai UNI. EPL cung
cap d6 thong sudt cua cac khung dich vu giira cac UNI tic 1a khi khung dich vu
duoc truyén di thi mao dau cua khung dich vu va dit liéu duoc chi ra tai UNI
nguon va UNI dich. EPL khong cho phép ghép dich vy, mot UNI danh riéng
duoc st dung cho dich vu nay.

Mang MAN-E

ooooao
oaomo
ooooo
oomom|o

00000000
00000000
[00o0o000
0oEoooEn | N

ooomo

Hinh 2.4 M6 hinh dich vu EPL
Dich vu Ethernet Virtual Private Line (EVPL)
EVPL dugc st dung dé cung cap cac dich vy giong nhu dich vu EPL trir

mot sé ngoai 1&. Thir nhat, EVPL cho phép ghép dich vu tai UNI, kha ning nay
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cho phép mot hoic nhiéu EVC dugc tao ra tai UNI trong khi EPL khéng cho
phép. Tht hai, EVPL khong cung cip d6 théng suét khung dich vu nhu EPL,
bai vi viéc ghép dich vu thi mot sé khung dich vu c6 thé duoc gui téi mot EVC
trong khi mot s6 khung dich vu khac c6 thé duoc guri toi cac EVC khéc

\/ UNI-ghép

dich vu

EVC BDiém- Biém

Hinh 2.5 M@ hinh dich vu EVPL
b) Dich vu E-LAN.

Bat ky dich vu Ethernet ma dya trén két ndi Ethernet a0, dang da diém -
da diém dugc goi la dang Ethernet LAN (E-LAN).

=
N @y --------- :

TUI~N1

_________________

- U RS G G S - 4

ONT

o = !( ‘ =
da diéim—da Jdiém

Hinh 2.6 M6 hinh dich vu E-LAN sir dung EVC da diém-da diém
Dich vu Ethernet Private LAN (EP-LAN)

Céc khéach hang ¢ nhiéu vi tri thuong mubn két ndi cac vi tri véi nhau véi
téc d6 cao gidng nhu mang LAN. Pé thuc hién dugc yéu cau nay, dich vu EP-
LAN duoc dinh nghia nhu 1a mét dang cua dich vu E-LAN.

EP-LAN dugc dinh nghia dé cung cap viéc duy tri th¢ CE-VLAN va
duong ham cua giao thire diéu khién 16p 2. Uu diém cua viéc nay 1a khach hang
c6 thé cau hinh cac VLAN théng qua cac vi tri ma khong can phai phéi hop véi
nha cung cap. Mdi giao dién duoc cau hinh theo gop dich vu vi thé, EP-LAN hd
tro viéc duy tri 1D cia CE-VLAN, thém nita, EP-LAN con hd tro viéc duy tri
CoS cua CE-VLAN
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EVC-da diégm —da diém

Hinh 2.7 M© hinh dich vu EP-LAN
Dich vu Ethernet Virtual Private LAN (EVP-LAN)

Mot s6 khach hang muén dich vu E-LAN dé két néi cac UNI cua ho trong
mang d6 thi va tai cing thoi diém d6 tir mot hoic nhiéu UNI ctia ho mudn truy
cap toi cac dich vu khac.

w2 = Value-add
— S ervice

- MP2MP EVC
Metro Ethernet ”
Network

P —

Hinh 2.8 Md hinh dich vu EVP-LAN

Vi du mot UNI 1a mét vi tri khach hang muén truy cap téi mot dich vy IP
cong cong hoac IP riéng tir mot UNI ma dugc dung cho dich vu E-LAN gitra cac
khach hang khéc trong mang Metro. Dich vu EVP-LAN duoc dinh nghia dé dap
{rng yéu cau nay.

c) Dich vy E-TREE

Bat ky dich vu Ethernet cung cap dua trén két noi Ethernet ao, dang géc -
da diém c6 thé dugc goi 1a dang Ethernet Tree. Dich vu E- Tree ¢ mot diém
g6c va nhiéu diém “14” nhan théng tin hoic gui thong tin tir/dén goc.

EVC da diegm co ";360“

LN Ia
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Hinh 2.9 M6 hinh dich vu E-Tree sir dung Rooted-Multipoint EVC
Dich vu Ethernet Private Tree - EP-Tree

Cac khach hang tai nhiéu vi tri c6 thé muén két ndi gitta ho voi cac nha
cung cap khong chi theo huéng sir dung LAN. S& c6 mot vai vi tri 1am diém géc
cung cap dich vy, cac vi tri khac duoc gan vai tro 1a diém 14 nhan dich vu.

Hinh 2.10 M6 hinh dich vu EP-Tree

Dich vu EP-Tree dugc xac dinh la gitt nguyén thé VLAN cua khach hang
(CE-VLAN) va dong goi cac giao thuc I6p 2. V6i tinh nang nay, khach hang cé
thé tu cau hinh LAN gitta cac phia ma khdng can sy hd tro tir nha cung cap dich
vu. Kha ning nay duoc thuc hién qua viéc cau hinh tai mdi giao dién c6 thé gop
dich vu, thém vao d6, EP-Tree con hd tro viéc duy tri CoS cua CE-VLAN.

Dich vu Ethernet Virtual Private Tree - EVP-Tree

Mo hinh dich vu EVP-Tree dugc md ta nhu sau: Cac khach hang c¢6 nhu
cau str dyung dich vu duoc cung cap dang cay trong noi bd mang. Trong truong
hop nay, mdi diém la trong két ndi cay can dugc gan hoic két ndi véi mot diem
la hodc gdoc cu thé. Mdi giao dién UNI ciing c¢6 thé cung cap dich vu khac nhu
EVPL hoac EVP-LAN.

Tai cac UNI trong dich vu c6 thé khdng hoic ¢ hd trg gom dich vu. C6
nghia 1a thé CE-VLAN hoic cac giao thuc dic thd caa lop 2 ¢d thé duoc bao
toan hoic khong khi truyén qua mang. Hinh 1.13 md ta ciu tric caa dich vu
EVP-Tree. Trong vi du nay, khach hang c6 su dung dich vu EVP- LAN (EVC
mau do) cho viéc két ndi truyén dir liu gitra cac UNI. Dich vu EVP-Tree (EVC
mau xanh) sir dung dé cung cap video dang quang ba trong noi bo.
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Hinh 2.11 M6 hinh dich vu EVP-Tree
2.4 QoS trong mang MAN-E
Mang MAN-E c6 chirc nang tap hop luu luong tir phia khach hang dén
phan mang 18i va nhu vay QoS ciia mang MAN-E doéng vai trd nhu mot bo phan
trong viéc dam bao QoS tir dau cudi dén dau cudi cho céc loai hinh dich vu
voice, video hay cac dich vu dir liéu Web, mail, FTP...

Network provider

P

Use rSer\‘.ic'a'
Povider

MAN /’"ﬂ‘_c—c:?\\ Service

Mang Mang

tiuy H(—J\ o chira

nhap thanh

Mang gom Y phan

\k lvu lvong Mang 151 dich ’y

y

QoS End-to-End (E2E)

Hinh 2.12 Phan mién trong mang MAN-E

QoS trong mang MAN-E bao gém QoS tai mang 16i va cho ting dich vu,
véi dac thu la ctra ngd cho cac luu lugng tir khach hang mang MAN-E phai dap
g yéu cau lam sao dén khach hang c6 thé tiy chon mac dich vy phd hop va
chi phai tra tién twong tng véi mic chat lugng dang ky.

Thong thuong, QoS cé quan hé mat thiét dén tham sé luu luwong trong
mang. O mang IP n6i chung va mang MAN-E noi riéng ngudi ta cling st dung
cac bién phap quan 1y luu lugng nhu: phan 16p luu lwong, danh ddu cac goi vao
mang, xép hang va Iap lich... dé diéu khién luu luong nham dam bao QoS cho
tung dich vu.
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Bai toan dat ra QoS trong mang MAN-E 1a phai dam bao QoS tir dau cudi
dén dau cudi cho tirng dich vy, néi chung viéc dam bao chét lwgng dich vu cho
mang MAN-E chinh 14 ¢am bao luu luong d6i véi tirng dich vu, nhu vay nghién
ctu ky thuat QoS trong mang MAN-E chinh la nghién cuu cac ky thuat quan ly
luu luwong, cac tham sé QoS duoc 4p dung & mang MAN-E theo nhu bang 2.1.

Bang 2.1: Tiéu chuan vé QoS maot sé dich vu tiéu biéu caa ITU (Y.1291)

Tham s QoS VolIP Video tuong tac| Ludng video
Bang thong 21 tai  Tay chon Tuy chon

Tré end-to-end <150ms <150ms <4 sec

Bién thién tré <30ms <30ms Khong anh
Mat g0i <1% <1% <5%

2.5 Cac ky thuat dam bao QoS trong mang bang rong MAN-E
2.5.1 Phén 16p va danh dau
Pay 1a chuc nang dau tién trong chudi cac chirc ning quan ly QoS. Tai
dau vao, céc ludng luu lugng phai duoc phan biét mac QoS dé cé thé sir dung
cac bién phap dbi xir ph hop.
Viéc phan 16p la sap xép cac goi theo cac mic QoS theo kiéu dir liéu,
thuong duogc thuc hién tai mdi nGt mang.
Panh dau va danh diu lai 1a thuc hién danh diu cac goi trén co so tao ra
ngudng dé cac chirc nang xép hang va 1ap lich biét dbi xur ra sao véi goi nay.
Viéc phan 16p c6 thé thuc hién tai cac 16p khac nhau:
Cac tham s 16p vat Iy (Layer 1) bao gém: interface, PVC hay cong.
Cac tham s6 16p 2 bao gom: dia chi MAC, céc bit COS 802.1Q/p, VLAN
id, cac bit MPLS EXP, ATM cell loss priority (CLP), Cac tham sé 16p 3 bao
gom: I[P Precedence, DSCP, dia  chi IP ngudn, dich.
Céc tham sd 16p 4 bao gom: cong TCP hoic UDP.
Cac tham sb I6p @ng dung (I16p 7) bao gom: Application signatures va
chudi (URLs-uniform resource locators) trong mao dau goi tin.
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Hinh 2.13 Phan 16p dua trén cac truong thdng tin cua goi tai cac 1op

Viéc danh dau goi hién nay thuong s dung co ché kiéu: danh dau theo
phan 16p (CBM), chinh sach theo phan 16p (CBP) va mot sb ki thuat khac nhu
téc do truyen cam két (CAR) va dinh tuyén theo chinh sach (PBR).

Panh dau theo phan I6p (CBM): Sau khi phan loai goi tin, cac goi nay
s& duoc danh dau. Viéc danh dau gdom céc thao tac nhu: thay doi céc bit cua
truong ToS trong ban tin IP, thay ddi gia tri truong DSCP ddi véi mang
DiffServ, thay d6i truong EXP d6i voi mang MPLS.

Chinh sach theo phan 16p (CBP): Thay chi vi viéc danh dau cac goi tin, &
day c6 thé danh dau lai hoic thuc thi cac chinh sach nhu WRED véi cac goi tin
vi pham SLA.

Tbc do truyén cam két (CAR): clng véi chinh sach theo phan I6p, CAR
c6 thé dugc dung dé thiét 1ap hay thay doi cac dau hiéu cua goi tin, CAR sir
dung k¥ thuat thung do dé kiém soat téc do ludng dir liéu vao cé hay khong tuan
thi téc do dinh trudc.

Dinh tuyén theo chinh sach (PBR):Thuc chat PBR 1a dinh tuyén tinh dua
trén qui tic dinh tuyén duoc ap dit trude khi dp dung chinh sach, dinh tuyén s&
can ¢t vao kich thudc gai tin, giao thirc dinh tuyén hay mot tinh chét nao do.

2.5.2 Chinh sach va dinh hudéng

Chinh sach va dinh hudng la cac cong cu QoS nham phét hién va xu ly
c4c vi pham vé luu lugng.

Chinh sé&ch thyuc hién déu din viéc kiém tra sy vi pham cua cac ludng luu
luong va thuc hién céac tac dong Ién cac ludng vi pham nay
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Hinh 2.14 So sanh su khac nhau gitra chinh sach va dinh hudng

Pinh hudng 1a cdng cu hd tro 1am min tdc do céac ludng luu luong phia
dau ra, n6 c6 su két hop véi cac hang doi trong viéc xur Iy. Muc dich cua cong
cu nay la diéu khién ludng luu luong ra trén céac giao dién tuan thu cac quy dinh
vé toc do da thoa thuan theo dich vu. Bang 2.2 cho ta thay su khac biét gitra

chinh sach va dinh hudng.

Bang 2.2 So sanh tinh chat cua chinh sach va dinh hudng

Chinh sach

Dinh hudéng

Gay ra viéc gui lai goi trong
TCP vi gai bi loai bo

Gay ra tré va mat géi it hon, it yéu
cau gui lai hon so véi chinh sach

nghi

Kém linh hoat, khdng tu thich

C6 thé diéu chinh theo d6 nghén cug
mang bang cach diéu chinh kich thudc
bo dém

ra

C6 thé dung cho dau vao va dau

Dung cho dau ra

dém

Han ché tbc d6 khong ding bl Han ché téc do c6 st dung bo dém
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Mic du chinh sach va dinh huéng khdng truc tiép cung cdp QoS cho céc
goi dir liéu thoi gian thuc nhung chung diéu hoa va 1am 6n dinh céc ludng dit
liéu dé hd tro cho cac tng dung c6 sir dung ludng nay.

2.5.3 Tranh tic nghén

Cac co ché tranh tac nghén bao gém chtic ning phat hién sém tic nghén
(RED, WRED) va céc chtrc nang phu trg ctia n6 nhu cac thuat toan hang doi.

WRED cho phép theo dbi tai luu luong dé chdng lai tic nghén xay ra tai
diém nat chai, chéng tic nghén duoc thuc hién trude khi xay ra tic nghén,
nguoc lai véi quan ly tic nghén thuc hién diéu khién tac nghén khi cé tac nghén
Xay ra.

Khi khéng ap dung chdng tic nghén trén céac giao dién, thi cac giao dién
lGc nay s& la cat dudi, nghia 1a khi hang doi hay bo dém day thi cac goi tin dén
sau sé bi loai bo.

2.5.4 Quan ly tic nghén

Cong cu quan ly tic nghén st dung k¥ thuat hang doi cung cap phuong
tién kiém soat tac nghén trén cac giao dién cd kha ning xay ra nghén, bat cu khi
nao cac godi dén mot nit mang nhanh hon kha niang xur ly caia nt thi c6 kha nang
dan dén nghén va céng cu hang doi duoc sir dung & day.

Thong thuong khi mot giao dién bi tac nghén thi cac ky thuat hang doi 1a
can thiét dé dam bao rang luu lwong cac tng dung quan trong, c6 do wu tién cao
c6 thé dugc chuyén tiép phu hop, chang han nhu cac dich vu thoi gian thyc.

Céc hang doi thuong duoc &p dung: FIFO, PQ, WFQ, CB-WFQ... chi tiét
cac hang doi da dugc xem xét & chuong 2.

2.5.5 Pinh tuyén

Chte ning co ban cia dinh tuyén 1 tim dudng di trong mang thoa man
cac diéu kién rang budc. Trong dinh tuyén QoS thi viéc tim dudng di khong chi
thoa man mot rang budc ma can théa man nhiéu rang budc khac nhau. Cé cac
kiéu dinh tuyén nhu: IS-IS, OSPF, RIP...

2.5.6 Danh trwéc bang thong

Cac cong cu hd trg viéc quan 1y, giam sat QoS nhu danh dau, hang doi,

chinh sach, dinh hudng phén I6n dugc thuc hién trong DiffServ, c6 kha nang
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cung cap sy dam bao vé bang thong tai mdi nut nhung khong ¢ chirc ning nao
trong s6 d6 cung cap viéc danh trude bang thong. Viée dam bao ¢ day am chi 1a
bang théng s& cd san khi can nhung nd khong duoc gan cho mét tng dung hay
mot ludng cu thé. Viéc danh trude 1a mot ludng dir liéu voi mot bang thong nhat
dinh di dugc dong Y san sang cho viéc chuyén tai qua nat nay.

RSVP 13 giao thirc hudéng ludng “per flow oriented” co chirc ning
yéu cau danh bing théng tai cac nit trén dudng nd di qua. RSVP 1a thi tuc don
huéng, vi vay, mudn thiét 1ap kénh thong tin hai chiéu thi ca 2 phia phai chu
dong str dung RSVP dé thiét 1ap ludng theo chiéu caa minh.

RSVP la giao thuc béo hiéu hd trg viée danh trude bang thong. Khi di qua
cac ndt mang, ban tin béo hiéu duoc ndt xa 1y va chuan bj sin tai nguyén cho
yéu cau. RSVP la giao thie hudng nguoi nhan, né dugc kich hoat va giam sét
ludng trong phién lam viéc bai phia nhan. Trang thai cua ludng thiét 1ap boi
RSVP duogc thyc hién tai cdc nat mang va cac host doc duong di, n6 khong phai
la giao thirc dinh tuyén ma né thiét 1ap ludng dua trén két qua cua chic ning
dinh tuyén.

2.6 Trién khai cdc ky thudt diam bdo QoS trong mang bang rong MAN-E

Cac ki thuat QoS duoc trinh bay ¢ muc 3.4 1a nguyén tac chung, viéc &p
dung chiing nhu thé nao con phu thudc vao d6 1a thiét bi loai gi, vi tri cua thiét
bi trong mang va ca cdng nghé sir dung, luan van s€ phan tich cac ky thuat QoS
tuong GNng V4i vi tri mang, thiét bi. ..

2.6.1 Nguyén tic chung

Mang MAN-E hién nay thuong cho phép kiém soat QoS dén ting khach
hang, tirng dich vu hay tiing cong vay Iy cua thiét bi giao tiép vai khach hang.
Pé thuc hién duoc viéc ndy MAN-E sir dung viéc tao ra rat nhidu cac mang
LAN a0 (VLAN), mdi VLAN nay c6 ID riéng va dugc nhan dang bai tat ca cac
thuc thé mang. Tai mdi ndt trong mang c6 kha nang xir Iy phan biét cho cac
VLAN khac nhau, & diy nguoi ta thuong sir dung moi hang doi cho 1VLAN
hay cho ting 16p dich vy va cd thé wu tién xir ly cac dich vu hay khach hang nao
d6 tai cac thiét bi phia giao tiép khach hang thudng cho phép phan loai dich vu,
VLAN, danh dau nhan dang cac loai luu lwong va kiém soat dau vao.
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Tai c&c nut bién mang (PE) thuong tich hop cac ky thuat lap lich, quan ly
hang doi, phan loai va danh ddu goi, dinh hudng luu luong dau ra.

Céc nut core thudng 6 tc do xir Iy cao hon va ¢ day thuong tich hop
phan quan Iy bo dém, hang doi va lap lich.

Hinh 2.15 minh hoa viéc str dung cac ky thuat QoS khac nhau trong cac
thanh phan mang MAN-E.

- Traffic Shapin

g
- Schaduling/Buffer Mngmnt  _ Scheduling/Buffer - Scheduling/Buffer Mngmnt
.Admlstloneémtrol 2 Monage’:i?:n,u o _Trafic Mapping

- Frame Marking
- Traffic Mapping /

- Traffic Shaping
- Admission Con
- Frame Marking

Hinh 2.15 Céc k§ thuat QoS hd tro cac thanh phan mang MAN-E
2.6.2 Pic diém riéng

Hién nay mang MAN-E c6 3 cong nghé chinh: Thuan Ethernet, MPLS/
TMPLS va PBT. Mdi cng nghé nay khi trién khai QoS can phai chu y dén vai
diém khac nhau s& phan tich dudi day :

Mang MAN-E st dung cong nghé thuan Ethernet:

Mang MAN-E thuan ethernet sir dung chuan IEEE 802.1p Ia chuan cong
nghiép cung cép cac co ché dé thyuc hién viéc dam bao QoS tai 16p diéu khién
truy nhap (MAC).

Viéc dam bao chat luong dich vu ¢ day duoc thuc hién théng qua viéc st
dung phéan loai luu lugng thanh cac 16p dich vu (CoS). Co 8 16p dich vu dugc
phan loai theo chuan nay, diéu nay duoc thuc hién théng qua viéc st dung 3 bit
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ctia trudng thiét 1ap do wu tién cho nguoi s dung trong mao dau IEEE 802.1Q
cua khung 16p 2 (hinh 2.16).

Dic diém k¥ thuat IEEE 802.1p cho phép chuyén mach 16p 2 dé wu tién
lru lwgng va thuc hién loc multicast dong. Cac dic diém ky thuat wu tién hoat
dong tai cac 16p khung (MAC) (M6 hinh OSI I6p 2). Cac tiéu chuan 802.1p
cling cung cap cac quy dinh dé loc luu lwong truy cap multicast d¢é dam bao n6
khong phat sinh trén mang chuyén mach 1ép 2.

Khung 802.1Q va 802.1p (16p 2)

Start Frame TAG

Preamble delimiter DA|SA| Type | 2bytes | PT Data FCS

3 Bit st dyng cho CoS
(802.1pp —» | PRI | CFI VIANID

DA: dia chi dich 3bit  1bit 12bit

SA: dia chi nguon
CFI: Chi thi hop qui
Hinh 2.16. Cau tric khung trong 802.1p/q

Cac tiéu dé 802.1p bao gom mot truong 3-bit uu tién, cho phép cac goi tin
nhom lai thanh cac 16p luu luong khac nhau (8 mic wu tién). IEEE da co6 kién
nghi lién quan dén quan ly mang thuc hién ¢ phan 16p luu luong, nhung no dirng
khuyén nghi dén viéc str dung cac dinh nghia 16p truy cap luu luong cta nd. N6
cling ¢ thé dinh nghia cho QoS nd luc ti da hodc CoS & 16p 2 va thuc hién
trong cé&c giao tiép mang, thiét bi chuyén mach ma khong c6 lién quan dén bat
ky cai dat nao.

Truy cap luu lwong 802.1p rat don gian chi 1a phan loai va giri dén dich,
khong co du trit bang thong duoc thiét 1ap. 802.1p 1a mot phan mé rong cua tiéu
chuan IEEE (thé VLAN) 802.1q va chling lam viéc song song véi nhau. C4c tiéu
chuan 802.1q quy dinh cy thé mot thé gan thém mot khung Ethernet MAC, thé
VLAN c6 hai phan: VLAN ID (12-bit) va wu tién (3-bit).

Mang MAN-E st dung cong nghé MPLS
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Str dung truong bit EXP trong mao dau géi tin MPLS dé phan
biét céc 16p QoS, c6 8 muc QoS khéac nhau. Trong MPLS c6 thé tao cac VPN
riéng va MPLS c6 thé két hop voi ky thuat luu luong dé giam sat QoS cho céc
VPN nay.

MPLS duoc st dung & 16p 2.5 trong chdng giao thic Internet, & 16p 2 van
c6 thé sir dung cdng nghé truy nhap Ethernet 802.1p/q. Cac luu lwong tir 16p 2
c6 thé duogc van chuyén qua lép MPLS théng qua viéc anh xa cac mac QoS tir
802.1p/g sang MPLS. Viéc anh xa cac mic QoS trong viéc sur dung 802.1qg va
MPLS rét d& dang nhu trong bang 2.3:

Bang 2.3. Anh xa ca&c muc QoS trong viéc str dung 802.1p va MPLS

SLA 802.1p CoS MPLS EXP
Best Effort 0 0
EIR 1 1
Bussiness Critical (CIR) 2 2
Call Control 3 3
Unused 4 4
Voice Transport 5 5
Unused 6 6
SP Network manager 7 7

Mang MAN-E st dung cong nghé PBT

Mang MAN-E st dung cong nghé PBT st dung cac k¥ thuat, co ché sau
dé d¢am bao chit luong dich vuy.

Trén giao dién NNI hd tro co ché DiffServ PHBs véi nhiéu 16p luu luong
+ UC-EF
+ UC-AF1x, UC-AF2x, UC-AF3x
+ UC- BE

Trén mdi Port cia UNI st dung cac co ché phan loai, chinh sach va
danh dau:
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+ Luu luong cua cac dich vu dugc phan loai dua trén PHB va duoc
ap dat chinh séach tai giao dién UNI.

+ Viéc phan loai duoc thuc hién theo cac tham sé nhu: cong,
UC/MC, S- VID, C-VID, 802.1p.

+ Thuc hién viéc danh dau lai S-TAG 802.1p theo PHB mong

Dauvio Dann

- P ogt hrw hromg
- Clunh sgich
-Danh dan

Lip lh,déch dan

Hinh 2.17 Céac k¥ thuat dam bao QoS trong mang MAN-E dung cong nghé
PBT
K§ thuat nay thi luu luong nguoi sir dung duoc phan loai tai diém truy
nhap 15i vao theo S-TAG va 802.1p, sau d6 nhiing gié tri nay duoc copy vao I-
TAG va B-TAG dé duy tri QoS tir dau cudi téi dau cudi theo tirng dich vu.
2.7 Két luan chuong
Noi dung chuwong di trinh bay tong quang vé mang biang rong
MAN-E va cac dich vu trién khai trén mang MAN-E. Cac ky thuat QoS trong
mang bang rong MAN-E va Trién khai cac k¥ thuat QoS trong mang bang rong
MAN-E.
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CHUONG 3

THU'C TE TRIEN KHAI QoS TREN MANG IP BANG RONG MANE
CUA VNPT HAI PHONG

3.1 Gidi thiéu chwong
Trong cac chuong trudc ching ta da nghién ciu cac ky thuat dam bao
QoS trong mang IP va cu thé cac ky thuat dam bao QoS trong mang bang rong
MANE. Trong chuong nay chiing ta s& di vao nghién cau trién khai thuc té cac
ky thuat QoS trong mang IP Bang rong cua VNPT Hai Phong véi cac noi dung
sau:
Xay dung moé hinh dam bao QoS cua mang IP bang rong VNPT Hai
Phong.
Céc ky thuat QoS tai cac giao di¢n trong mang IP bang rong VNPT Hai
Phong.
Cau Hinh QoS cho céc dich vu cu thé trong mang IP bang rong VNPT
Hai Phong.
3.2 Xdy dwng mo hinh dam bdo QoS trong mang MAN-E
Dua trén thuc té mang MAN-E d trién khai, ta thiét 1ap mo hinh dé thyc
hién QoS theo hinh 3.1 dudi day:

MIEN KHONG " . . ; .
TIN CAY $ ; ¢ MIEN KHONG
. H TIN CAY

1 .
V| Phia khich hang Mién truy nhip Mién MAN E : 1P core H
: & . H
[ ; '
! = Phin 16p oy legng = Dinhdu -MPLS EXP . Binhhudng = Chinhsich [
H = Panh diu goi *  Dinhbhudng diaura PLETE diu viao H
H Chinh séich d H
i i
: - L L - * = = - - :
1 DSCP, ToS, CoS, protocol. H
i 1P, MAC, port 802.1p MPLS EXP RO2.1p MPLS EXP  802.1p '
H » ! - .
L} .

Hinh 3.1. M6 hinh thuc hién QoS trong mang MAN-E
M6 ta dich vu:

Dich vu IPTV: Thiét bi UPE s& thuc hién viéc két nbi vé mat IP, dong vai
tro gateway ddi véi cac STB, UPE, PE-AGG tham gia vao multicast routing,
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truyén tai luu luong IPTV tir ngudn qua mang chuyén tai lién ving, qua mang
MAN-E dén Iép truy nhap va thué bao dau cudi.

Dich vu VoD/VoIP: mang MAN-E déng vai trd truyén tai, tao két ndi
L2VPN lén PE.

Dich vu HSI: mang MAN-E déng vai tro truyén tai, két nbi DSLAM va
két cudi tai BRAS.

Dich vu VPN: ddi véi noi tinh dugc két cudi ngay trén U-PE caa mang
MAN-E, dich vu lién tinh s& duoc truyén tai I8n mang chuyén tai lién ving (PE).

O day chung ta chi tap trung xt ly QoS tai bo dinh tuyén bién, giam toi
thiéu viéc xi Iy tai bo dinh tuyén 16i.

Khu vic mién tin cay duoc thiét ké dong bo gom c6 7 16p QoS bao gom:
Piéu khién, thoi gian thyc, Video, Crictical- Datal, Crictical- Data 2, Business

HSI va Residental HSI theo ty 1¢ & bang 3.1, cac tham sé nay duoc géan vao giao
dién NNI.

Bang 3.1. Quy dinh vé phan chia luu luong trong mang MAN-E

STT| Phén loai dich Ty I€ bang DiffServ | 802.1p(Co| MPLS
vu thong trén link | Codepoint S) EXP
(%)

1 Diéu khién 1 CS6 6 6
2 Thoi gian thuc 15 EF 5 5
3 Video 30 AF41 4 4
4 | Crictical-Data 1 15 AF31 3 3
5 | Crictical-Data 2 10 AF21 2 2
6 Business HSI 14 AF11 1 1
7 Residental HSI 15 Default 0 0

- Bing thong sir dung cho dich vu thoi gian thuc can phai luén duy tri va
dam bao dang theo ty 1€ dugc xac lap.

- Bang thong thudc 1 trong cac I6p: diéu khién, Video, Crictical- Datal,
Crictical- Data 2, Business HSI va Residental HSI duoc phép sir dung bang
théng cua 16p khac trong truong hop bang thong cua 16p khac khdng sir dung
hét.
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Viéc d¢anh dau mic QoS trong mién tin cay dua theo qui tic sau:

- O ndi mién MAN-E va mang chuyén tai lién vang ( IP Core) viéc danh
dau cac 16p dua theo truong EXP caa MPLS.

- Giita cac thiét bi truy nhap va mién MAN- E (UPE, PE-AGG), giita PE-
AGG/MAN-E va PE phan biét cac 16p QoS dua vao truong 802.1P (CoS) hoac
DSCP.

Tai mién khdng tin cay, thuc té d6i véi cac khach hang cua VNPT su
dung da dich vu, cac dich vu da dugc phan tich theo VLAN hoac VPI/VCI va
duoc thiét 1ap mie do uu tién trén cac thiét bi 1op truy nhap.

3.2 Cdc ky thuat dam bao QoS tai cdc giao dién cua mang bang rong MAN-
E Hai Phong
3.2.1 Cac k§y thuat QoS dwoe sir dung trong cau hinh thiét bi

Qua trinh xtr Iy QoS tai thiét bi mang co ban tap trung thuc hién theo 4

giai doan nhu hinh 3.2

} DAU VAO ; DAURA :
i ; i
! | ’ !
: Phén lop ,| Chinhsich | |  Dinhdau ; .| Dinhhudng :
Classification Policing Marking : Shapping  |;

¥ I

|

I

Hinh 3.2 Nguyén tac QoS trién khai tai thiét bi MAN-E

Phén 16p luu Iuong:

- Phan biét cac goi dir liéu dau vao (s dung cac tiéu chi phan 16p: Tu
layer 1 dén 16p 7 néu thiét bi hd tro).

- Anh xa cac g6i dir liéu nay vao céac 16p QoS c6 san (thiét bi thuc hién
chirc nang nay phai dam bao anh xa duoc cac loai dir liéu khac nhau sang céc
16p ¢6 san, néu khdng phai &nh xa sang 16p nd luc téi da (Best Effort)

Viéc phan loai luu luong dwa theo cac tham sé sau: Uu tién 802.1p trong
cac g6i VLAN, M@ nhan dang VLAN ID , Uu tién 802.1p trong cac goi
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CVLAN, mi nhan dang CVLAN ID, giao tiép bién vao hoic bién ra IP
precedence, DSCP, dia chi nguén MAC, dija chi dich MAC, ACL...

Chinh sach luu lugng: gidi han, xr 1y luu luong vi pham bang thong
nham

- Kiém tra su tuan tha cua toc do dit liéu vao tai cac interface.

- Néu tdc do vao vuot cam két thi 4p dung chinh sach véi cac luu luong
vuot qua cam két nay.

Panh dau : nham danh dau lai luu luong cho phi hop véi chinh sach QoS
tai phia dau ra.

binh hudng:
Gigi han tdc do dir liéu dau ra tuan tha cam két.
Khéc phuc cac truong hop cé luu lugng vuot quéa cam két

Tuy vao vi tri thiét bi va dich vu ma ta chon céc k§y thuat QoS khac nhau,
dé chi tiét hon ta nghién ctu thuc thi k§ thuat QoS tai c4c vi tri cia mang MAN-
E:

3.2.2 K¥ thuat QoS trong mién chuyén tii lién ving (IP core)

Cha y rang, ddy 1a mang chuyén tai lién viing nén can hiéu niang cao va c6
dung luong lién két rat 16n, do d6 han ché str dung céc cong cu QoS va khdng
nén trién khai céc thiét bi mién truy nhap hay khéach hang truc tiép véi PE thuoc
IP Core trir truong hop khach hang 1a cac ISP néu c6 yéu cau.

Tai mién nay thuong khai thac téi da hiéu ning cua mang do dé ngudi ta
ap dung ky thuat MPLS-TE nham téi uu dung lugng mang tranh gay lang phi tai
nguyén va dam bao dugc QoS.

M6 hinh trién khai QoS tai mang IP Core theo nhu hinh 3.3:
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» Dinh dau Co§
sang MPLS

* Dinh hudng diu ra
(Port & VLAN)

¢ Chinh sich dau vao
# Dinh dau: MPLS EXP

* Dinh hudng dau ra
(Port&VLAN)

| |
s e
; - al
E Py |
i , PE server [
E Clc mang = :
Q0
. MAN.E e |
| [P core — |
| ASG [
; \JJ'_ (backbaul) |
i - |
| |
a e

Hinh 3.3 K§ thuat QoS tai mang chuyén tai lién ving

Viéc thuc hién QoS tai IP Core chii yéu tap trung tai cac giao dién phia
cac mang MAN-E va phia chu dich vy, chdng ta sé¢ xem xét ting ky thuat ap
dung tai cac giao dién cua mang

Tai giao dién phia cac mang MAN-E (1):
DPau vao:
Phén 16p Iuu lugng: Phéan 16p QoS dua theo 802.1p

Panh dau: Anh xa gitta 802.1p sang MPLS EXP trong mién VN2 (PE c6
thé phan I6p theo nhiéu tiéu chi).

Pau ra:
Dinh hudng: theo phén 16p QoS theo ty I€ nhu trong bang 3.1
Tai giao dién phia ngi bo mang IP Core (2):

Phan nay chi yéu thuc hién viéc dinh huéng dé cac ludng ding véi toc
d6, dua theo phan I6p QoS ¢ bang 3.1

Tai giao dién phia hudng chu cac dich vu(3):

Pau vao:

Phén 16p luu lugng: theo Port & VLAN, CoS, DSCP
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Chinh sach luu luong: tly theo ting dich vu ma ta c6 co ché chinh séach
luu lugng cho phu hop.

Danh diu: Anh xa tir 802.1p sang MPLS EXP cua IP core twong tng voi
murc ¢ QoS cua dich vu.

Pau ra:

Thuc hién dinh hudng theo Port va VLAN

Giao dién tai chu céc dich vu (4):

Céc server caa chu dich vu can ndi véi IP core nhu BRAS, IPTV server,
VoD server.. dugc coi 14 cac thiét bi trong mién tin cay; Céc thiét bi nay c6 thé
thiét 1ap QoS nhu phan 16p, chinh sach, danh dau 802.1p truwéc khi giri dir liu
Vao.

3.2.3 K§ thuat QoS trong mién mang MAN- E

O day mién mang MAN- E duoc gigi han gom céc thanh phan: cac router
UPE dé thu gom luu luong dén tir cic DSLAM, MSAN, L2 -Switch chuyén dén
cac router PE-AGG nham chuyén tai luu lwong 18n mang IP Core di lién tinh va
dén céc chu dich vu, md hinh QoS mién mang MAN-E xem & hinh 3.4 duéi day.

PLPE Maode

Hinh 3.4. Mang MAN-E vai 7 16p QoS
Thuc hién céac ki thuat QoS ddi véi mién MAN-E

Tai giao dién (1)
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Giao dién nay la két néi gitra mang MAN-E véi cac CE, IP DSLAM cua
mién truy nhap.

Dau vao:
Phan 16p luu Iuwong: dua theo Port + S-VLAN

Chinh sach luu luong: tly theo ting dich vu ma ta c6 co ché chinh sach
luu luong cho phu hop.

Panh dau: UPE can chuyén CoS sang EXP caa mién MPLS nhu bang 3.1.

Pau ra:

Panh dau luu luong: Tir EXP sang CoS

Pinh hudng: Khdng can thyc hién, vi da 4p chinh sach ¢ cic node trudc
do.

Tai giao dién (2)

Pay 14 giao tiép giita cac thiét bi dinh tuyén trong noi mién mang MAN-E
nén thuc hién cau hinh QoS nhu sau:

Phén 16p lIuu Iwgng: Dua theo loai goi tin caa cac dich vu khac nhau

Chinh sach luu lwong: Phan nay vi trong noi mién mang MAN-E nén
khdng can thyc hién chinh séch cho gai tin.

Pénh dau luu luong: Khong thuc hién tai giao dién nay.

Pinh huéng: St dung co ché dinh huéng theo phan I6p QoS theo bang
3.4

Tai giao dién (3):

Giao dién nay la giao tiép giira thiét bi mién mang MAN-E va mién
truyén tai luu luong lién mang IP core, do d6 ta thuc hién chinh sach QoS nhu
sau:

Phan loai luu luong: Vi ddy 1a giao dién mién chuyén tiép do d6
khong can phai phan loai luu lwgng ma truyén tai luong.

Péanh dau luu luong: Thuc hién anh xa tr EXP & mién MAN- E
sang CoS bit (do VPN L2 c6 thé di qua day) trong huéng tir MAN- E sang IP

Core va nguoc lai.
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Pinh hudng luu lugng: khong can thiét.

3.2.4 K¥ thuat QoS tai giao dién UNI (Giira mién truy nhap va MAN-E)

CE
DSLAM,
MSAN,
OLT/IONU ==

) LISW 2

M ién truy nhip

—G

CoS, DSCP, IPP ...

802.1p

CoS

fU

Hinh 3.5 Mién mang giita Access Switch va MAN- E

CE ¢ day 1a bién giao tiép giita phan mang IP bing rong véi mién mang
cua cac dich vu ung dung hay cac khach hang nén viéc kiém soéat QoS can chit
ch&. Céc thiét bi mién CE (DSLAM/MSAN/OLT/ONU/Access Switch) xt ly
chinh & 16p 2 nhung phai cé kha nang phan 16p cac luu lugng vao tur cac lop: 1
(Céc port), 2 (VLAN, CoS), 3(DSCP, ToS, IP) dén Isp 4 (TCP, UDP, SCTP,
socket port)

Thuc hién céac ki thuat QoS d6i véi mién UNI

Giao dién (1) - UNI

Luu luong tir mién truy nhap (c6 nhiéu kiéu danh dau QoS khac nhau) khi
vao dén mién CE phai duoc &nh xa sang 7 16p QoS biéu dién bai truong CoS.
Viéc sir dung CoS & day nham phuc vu cho ca luu lugng IP va khong phai IP.

Dau vao:

Phan 16p luu luong: cac géi tin dén tir cac dich vu khac nhau duoc CE
phan biét tir phia truy nhap vao duva theo Port, C-VLAN, CoS, ToS, DSCP
Chinh sach Iuu lwong: dua theo Port va C-VLAN
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Panh diu: Viéc anh xa c4c loai luu lugng tir mién khéch hang hay cac
thiét bi truy nhap vao cac 1op QoS dura theo truong CoS tai Access Switch nhu

bang 3.

2:

DAu ra:

Phén 16p Iuu Iuwong: dua theo Port+ C-VLAN+S-VLAN

Panh dau luu luong: dugc anh xa tir 7 16p trong mién tin cay sang cac 1op
do khach hang y&u cau.

Bang 3.2. Quy dinh vé viéc anh xa céac dich vu sang cac 16p QoS

STT| Ung dung SP class 802.1p
(CoS)
1 | - Control network protocol (RSVP, IS{  Diéu khién 6
IS, BGP..)
2 | -VolIP (control, signalling and bearer) Thaoi gian 5
-IGMP, IEEE1588 V2 thuc
- Mobile backhaus 2G
- Maohile hackhaiis \/nice RG
3| - VoD, BTV, Management data Video 4
(SNMP, SSH)
MMnohila haclrhaiie \/idan nhana 20
4 | - Enterprise Data 1 (Point-to-Point| Critical Data 3
Multipoint-to- Multipoint service) 1
5 | - Enterprise Data 2(Point-to-Point| Critical Data 2
Multipoint-to- Multipoint service) 2
6 | - Business HSI (FTTH) (in-profilel BusinessHSI 1
1,out-profile 0)
7 | -Residental HSI (FTTB, FTTC, xDSL) Residential 0
Mohila haplhatic Nata 22 HSI

Giao dién (2)

DPAu vao:

Phén l6p luu luong: dua theo Port+ C-VLAN+S VLAN. Chinh sach luu

lugng:

khong can.
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Pau ra:

Phén 16p Iuu luong: Port+ C-VLAN+S-VLAN.

Dinh hudng: cac goi tin dugc lam min tuy theo tirng dich vu.
Giao dién (3)

Pau vao:

Phén 16p Iuu luwong: dua theo Port+S-VLAN

Chinh sach luu luong: do da thuc hién tai dau vao cua giao dién 1, do d6
khong can phai thuc hién lai.

Panh dau: UPE can chuyén CoS sang EXP caa mién MPLS nhu bang 3.4.
Pau ra:
Panh dau luu lwong: Tir EXP sang CoS
Pinh hudéng: Khong can thuc hién, vi da ap chinh sach ¢ cac node trudc
do.
3.3 trién khai cdc ky thudt qos cho cic ung dung cu thé trong mang bding
rong man-e vapt hdai phong
3.3.1 Dich vu VPN (gii phap két ndi doanh nghiép)

M6 hinh cung cap dich vu VPN cta VNPT nhu hinh duéi, VNPT déng
vai trd Network Service Provider cung cip dich vu VPN cho c4c doanh nghiép
(Enterprise).

Mién mang ciia Enterprise A .
Site 2

Mién mang bang rong
VNPT

Hinh 3.6 Cung cap dich vu VPN cua VNPT
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Véi md hinh 7 miic QoS trong mién mang caa VNPT c6 thé cung cip cho
khéach hang cac mic QoS nhur sau:

Khach hang thué VPN dé t6 chirc mang da dich vu (ké thira 7 16p QoS)

Khéch hang VPN véi mic QoS xéc dinh (vi du khach hang VPN yéu cau
l6p REATIME-VIDEO)

Céc thdng s QoS khach hang can dwa ra yéu cau cho viéc thué VPN tir
VNPT gom: Bang thong va 16p QoS

NNI

==

O Bt bugc : ; PE-AGG
; i UPE
O Tuy chon : !

o Classification: Port + S-VLAN + 802.1p
Classification: Port + VPI/VCI + CoS/DSCP/IPP m Marking: 802.1p -> Exp
* Policing: CIR Shaping: Bang 1
Marking: 802.1p CoS

’ﬂ' Classification: Port + C-VLAN+CoS/DSCP/IPP
Policing: CIR Classification: Exp

Marking: 802.1p CoS Marking: Exp -> 802.1p

E Classification: Port + C-VLAN+802.1p
Marking: CoS -> CoS/DSCP/IPP

Hinh 3.7 Cau hinh QoS cho dich vu VPN
Bang 3.3 Cac budc cau hinh QoS cho dich vy VPN

Bu | Thiét Cau lénh mau Ghi chd

ac bi
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Acces policy condition mapl source port | Vi al/b,
S alb a/b/c 1a cong
Switc | policy action mapl 802.1p 3 ket noi  vei
h-ALU p_olicy rule mapl condition mapl E:éih h;;a’l
action mapl xly 1a port két
gos port x/x default classification | ngj tgi UPE, &
802.1p day ta danh
qos port a/b default classification | dau toan b
802.1p lru lwong dua
vao cong a/b
qos apply .
vl muc CoS
Acces | traffic classifier trans_cos_3 if-|_3 |4 muc
s Switch | match ~ any  traffic  behavior | ~5s caa dich
- trans_cos_3 permit remark 8021p 3|, vPN
Huawei |interface  GigabitEthernet  a/b/c
traffic-policy trans_cos_3 inbound
UPE interface TenGigabitEthernet x/y/z | Ap cac
cua service-policy output | policy-map
Cisco | 10GE_ES20 OUT vao cac cong
interface  GigabitEthernet  x/y/z | 10GE va cong
service-policy output 1GE
1GE_ES20 OUT
UPE statistic enable user-queue cir X pir |  Trén  giao
cua Y inbound dién UNI
Huawei

/1gi6i han tbc d6 Node B Cir=X va
Pir=Y

user-queue cir X pir Y outbound

/1giéi han téc d¢6 Node B Cir=X va
Pir=Y

trust upstream 3G_VNPT
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/ftrust gida tri theo Domain da dinh
nghia

trust upstream 3G_VNPT port-
queue be wfg weight 20 outbound
/IBE 20 % bandwidth of interface
port-queue afl wfg weight 5
outbound

[IAF1 5 % bandwidth of interface

port-queue af2 wfq weight 15
outbound

[IAF2 15 % bandwidth of interface

port-queue af3 wfgq weight 15
outbound

[IAF3 15 % bandwidth of interface

port-queue af4 wfgq weight 30
outbound

[IAF4 30 % bandwidth of interface

port-queue ef pg shaping shaping-
percentage 13 outbound

/IEF 13 % bandwidth of interface

port-queue cs6 pg shaping A
outbound

/ICS6 1.5% bandwidth of interface

port-queue c¢s7 pg shaping B
outbound

/ICS6 0.5% bandwidth of interface

Cau  hinh
trén giao dién
NNI Voi A=
1,5*
Bandwidth of
interface B=
0,5*
Bandwidth of
interface

V61 truong
hop interface
NNI la Eth-
Trunk. Viéc
cau hinh
Shapping
duoc thuc
hién trén tat
ca cac
interface
thanh vién
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3.3.2 Két néi Mobile backhaul

Dich vu nay st dung dich vu E-LINE, mdi UPE s& cau hinh 1 S-VLAN
cho dich vu 2G va mot S-VLAN cho 3G. Theo nguyén tic thiét ké, ring CSG s&
két ndi tryuc tiép véi UPE

UNI m ~
1
802.1p Py ——
: <emm
O Bt bugc
UPE
O Tuy chon L )

Classification: Port + S-VLAN + 802.1p
Marking: 802.1p -> Exp
Shaping: Bang 1

Classification: Thong s6 dé phan tach dit li¢u timg
dich vu + IPP/DSCP/802.1p
Policing: theo Port

E=> - 2G:CIR=n*2Mbps (nlasdEl) gz
- 3G: CIR = m *10Mbps (m la s6 Node B)
Marking: 802.1p CoS

E o m Classification: Exp
Classification: Port + C-VLAN+802.1p Marking: Exp -> 802.1p
Marking: CoS -> CoS/DSCP/IPP =y

Hinh 3.8: Mobile backhaul, CSG néi truc tiép véi UPE

Bang 3. 1: Céac budc cau hinh QoS cho Mobile backhaul, CSG néi truc
tiép voi UPE

Bué | Thiét Cau lénh mau Ghi chu
c bi
1 Cau /ITrén cong két néi t6i UPE, thuc hién| Cau
hinh trén | viéc phan tach duoc ting loai dit liéu rdi | 1énh  chi
CSG danh dau truong802.1p theo bang 2 tiét  phu
//D6i véi cac cdng két ndi téi nodeB thf‘?’c vao
va tram BTS, thyc hién viéc policing thiet b
theo céng, ap dung cong thac tinh toan | €U& tng
hdng s¢

bang thong CIR theo cong thic:

) trién khai
2G: CIR = n*2Mbps (n la so E1))
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3G: CIR = m *10Mbps (m la s6 Node

B thu gom béi CSG do)

2 Cau Ap cau lénh QoS phan 2.3.1 trén| Véi
hinh trén | interface tham gia vao dich vu CoS=5
MANE

3.3.3 Dich vu IPTV
xDSL UPE PE-AGG PE ‘
&= VoD
: server
Triple play ‘
802.1p ' |
& SHE
MEN
T =T |
iy — :
‘ VN2
O Bit bugc
O Tuy chon
Classification: Port + VPIVCI Class!fication: Port + S-VLAN + 802.1p
Policing: CIR (Phi hop voi dit licu diéu khién) iy gﬂhzr;'r?g Sgiélf >
Marking: 802.1p = VIDEO
ification: Port + C- Classification: Port + S-VLAN +802.1
gé?isrzsilr]:gagfgklf}?f:thqg v\c/r:_ (ﬁ}'\lliéu didu khién) M:?;_:nlgc?ggg-lpo':EXP —
Marking: 802.1p = VIDEO Policing: CIR
Shaping: Bang 1
&= Khéng cn ap QoS
Classification: Exp
m Marking: Exp -> 802.1p
Hinh 3.9: Dich vu IPTV
Bang 3.5: Cac budc cau hinh QoS cho dich vu IPTV
Buéc | Thiétbi | Caulénh mau Ghi chu
1 Access policy condition mapl source | voi a/b, a/b/c
Switch port a/b la port két nbi
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cua ALU

policy action mapl 802.1p 4

policy rule mapl condition mapl
action

gos port X/X default

classification 802.1p

gos port a/b default classification
802.1p

qos apply

CPE cua
khac hang, x/y
la port két ndi
toi UPE, ¢ day
danh  dau

b
luong dua vao
cong alb Vi
mac CoS =4 la
muc CoS cua

VO

ta

toan luu

Access traffic classifier trans_cos_4 VIDEO
Switch if-match any
cua HW _ _
traffic behavior trans_cos4
permit
remark 8021p 3
interface GigabitEthernet a/b/c
traffic-policy trans_cos_4
inbound
Cau //S& c6 hudng dan sau tiy theo | Cau lénh chi
hinh  trén | thiét bi cu thé tiét phu thudc
IPDSLAM vao thiét bi cua
tirng hang
Cau Ap cau lénh QoS phan 2.3.1trén| CoS=4
hinh  trén | interface tham gia vao dich vu
MANE
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3.3.4 Dich vu VoIP

CéAu trdc trién khai VolP

cua VNPT (du kién)

Other SIP AS

3"-party AS ;

’ NGN Class4 |

. Nut chuyén i
mach quée
te VTI

@
g
z
S

Tang truyén tai bang réng

(MEN+IP core)

— = = w= DU liéu bao hi¢u

Dir liéu thoai
[HIC 'V] Dir lidu quan Iy
P D liéu diéu khién DB
1
< L ~K , - 2 .
Hinh 3.10: Cau truc trién khai VolP VNPT
VolP UNI
POTS PE
n -
phone CO line ! VoIp
o ey S
Triple pla
oD &E SBC
=
L2 SW
802.1 O)@
‘ 802.1p C /&mm}
i | @ Bitbuoe
HGW . . > ==z>
Triple pla?v‘oo VLCAN => |C 2oz | g PEAGG (O Tuy chon
f i UPE

Classification: Port + Data type (Signal, Voice)
Marking: 802.1p = REALTIME

Classification: Port + VVPI/\VVCI+ Data type
‘ Policing: CIR
Marking: 802.1p
- Signal + Voice: REALTIME
- Video: VIDEO

Classification: Port + C-VLAN+ Data type
E> Policing: CIR
Marking: 802.1p
- Signal + Voice: REALTIME
- Video: VIDEO

&—— Khong yéu cau

Classification: Port + S-VLAN + 802.1p
Marking: 802.1p -> Exp

@ Shaping: Bang 1

Classification: Exp
m Marking: Exp -> 802.1p

Hinh 3.11 Dich vu VolP

Bang 3.6: Cac budc cau hinh QoS cho dich vu VolP

Buoc

Thiét bi

Cau lénh mau

Ghi chu
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Access policy condition mapl source port | Vo&i  a/b,
Switch alb a/b/c la port
cua ALU policy action map1 802.1p 5 ket noi vei

' | . dit . CPE cua
p_o icy rule mapl condition map khic  hang,
action map xly la port
qos port x/x default classification | k&t ndi  tai
802.1p UPE, & day
qos port a/b default classification | ta danh dau
802.1p toan bo Iuu
lugng  dua

qos apply .
vao cong a/b

Access traffic classifier trans_cos_5 v6i mic CoS
Switch if-match any =5 la muc
cua HW ,

traffic behavior trans_cos_5 CoS cua
_ VOIP
permit
remark 8021p 5
interface GigabitEthernet a/b/c
traffic-policy trans_cos 5
inbound

Cau Ap cau Iénh QoS phan 2.3.1 trén| CoS=5
hinh  trén | interface tham gia vao dich vu
MANE

Cau /IS& co6 huéng dan sau tdy theo
hinh  trén | thiét bi cu thé
MSAN

Cau //S& c6 hudng dan sau tly theo
hinh  trén | thiét bi cu thé
IPDSLAM

KET LUAN CHUONG
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Noi dung chuong da trinh bay cac k¥ thuat QoS trén cac giao di¢n cua
mang bang rong MAN-E va trién khai cac ki thuat cho cac ung dung cu thé cua
mang bang rong MAN-E VNPT Hai Phong.
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KET LUAN VA KIEN NGHI
1. Két luan

Sau thoi gian nghién cau va thuc hién, luan van da hoan thanh cac ndi
dung nghién cou va di dat duwgc mot s két qua nhu sau

Ludn van da nghién ciu vé mang MAN-E gom: Kién tric, cong nghé, cac
dich vu va thudc tinh caa dich vu mang MAN-E, cau tric mang MAN-E cua
VNPT. Phan tich, nghién ctru cac mé hinh QoS nhu IntServ, DiffServ,
DiffServ/MPLS, ky thuat QoS ap dung trong mang IP néi chung nhu cac k¥
thuat quan Iy tac nghén, chéng tac nghén, luan vin ciing danh gia uu nhuoc
diém cua cac kieu QoS nhu FIFO, PQ, WFQ, WFQ WRED,
WFQ WRED LLQ. Trén co s¢ d6 luan van da di sau nghién cttu viéc thyc thi
cac ky thuat QoS trén mang MAN-E nhu cac k¥ thuat quan 1y luu Iuong, cac
nguy@n tac quan Iy QoS cho mang MAN-E.

Luan van cho ta thay rang d6i vi mang IP khi diéu kién tai cua mang &
muc thap thi cac k§ thuat QoS hau nhu chua thé hién rd, tuy nhién ddi véi tai
ciia mang & muc cao, ma day 1a tinh tt yéu s& xay ra trong thuc té nhat Ia trong
giai doan hién nay nguoi sir dung thuong dot bién va tang vao thoi gian cao
diém nén xay ra bung no luu luong, dan dén tinh trang mat goi, tré tang do d6
viéc lua chon ki thuat QoS dé thuc hién 1a can thiét déi véi mang IP néi chung
cling nhur mang MAN-E 1a khdng ngoai 1é dé dam bao QoS nhat la cac dich vu
thoti gian thuc.

2. Kién nghi

Viéc thuc hién QoS trong mang IP néi chung va mang MAN-E néi riéng
la can thiét d6i voi tai cuia mang & mac cao, nham phét huy hét hiéu suat cua
mang tranh lang phi tai nguyén ciing nhu ton chi phi dé nang cap mang ludi. Bé
cung cap dich vu dén khach hang voi chat luong ding nhu cam két thi nguoi
quan tri can phai kiém tra thuong xuyén, nhat 1a phai giam sat bing thong
thudng xuyén dé kip thoi dua ra nhitng chinh sach QoS hop Iy tai cac vi tri thiét
bi cling nhu ching loai.

3. Huéng nghién civu tiép theo

Mang MAN-E di dua vao st dung va dan thay thé hoan toan mang
PSTN, dong thoi voi nhu cau phat trién ngay cang cao cia mang di dong 3G,
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4G, khach hang da bat dau st dung nhiing thiét bi dién thoai théng minh (Smart-
phone) dé sir dung céc dich vu gia ting vén cd cua thiét bi ndy, do d6 doi hoi cac
mang 3G, 4G phai két ndi dén mang MAN-E. Do d6 mang MAN-E phai co
nhiém vu truyén tai luu luong ddi véi cac dich vu cia mang nay, do d6 viéc
nghién ctru QoS dbi véi cac dich vu n6i trén 13 can thiét.

Trong thoi gian ti mang IPv.6 s& dua vao str dung do d6 tiép tuc nghién
ctiu trién khai QoS trong mang MAN-E dbi véi IP v.6.
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