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R GER9IP R 25

FERBHENS, XKARNEZIE (BestEffort) FIHE I, IRFREEE

= BTHYIP R 25

ITFR, BEUIPEARAZOMInternetf) KIRAZ R, AR EFHIFH
HEI (VOIP. VPN. ERP%) , P& EH— R4 EEMEIET
AEERVNERAZI, HIIPMEZAARFTARENE K FR
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QoS: Quality of Service, EIfREZHRE

IP QoS ZFIPMEM—FeE 11, BIEEHZTHMEEMZREAN (MP. FR.
ATM. Ethernet. SDH. MPLSZ) HJIPMZL |, HiEER W FIRHtEHFRE

ZHRE. RFRESHE:

o RHIRTEE

o TR ERIEL BN

- HUENEER
MEREFERFERZF, REENRFRENEX
RERRIVFHNBFSRERNESMERC VSNBSS RE
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BWmax = Min(100M,10M,256k,2M,1G) = 256kbps

100Mbps  10Mbps 256kbps - 2Mbps * ~ 1Gbps 1

JIR 55 4%

BW,, . = 256kbps

i
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QoSAR =AY

QoS REMKZREMA R FT K, BIAREMRFIER vEPRERS. B
FQOS F’FIAT =FhRFIEE
. Best-Effort Servicetifll: RBREAMIRSER. [ AEHFTUELTRIE,
% ABKBHORT, MATEEHLREIE, BRBEBAME.

o Integrated Servicet=Z! : E—PMEHRERFEE, ERLUBEZ QS FHKo
XM AR FEEE R ER AT, FEENERIFHFENRS .

- Differentiated Servicet®=#!: FEBIAIRBEMRSCLHTRIQOS S HIERE, REFN
HHRENQOS FK. MIXEREIRE LS EEHIFER AT LABI R #HROEEH
DT RIRHIRSCHI AR 55 T K5
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IP X 2& S By Diff-Serv $&28Y

—RR P, ERHEIPMZRIQOSE, N TENABMZEANME, ZIP
B TMEFEFTEXRADIffServiE R . Diff-Serv W ZE#r 2 -

DS domain
DS node

Non-DS domain Non-DS domain

|/
(N3
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DiffServiR By JL PN EERL S

DSCP (DiffServ Code Point)
IP {52k

Y Y~
IP Precedence ToS H HT R A
Y
DSCP H TR A
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DiffServiZ B gy JLNEEME S (455)

PHB (Per-Hop Behaviors) , PHBEDST s {ERFHIERBIT N
W 28 E 12 I AT ABC & DSCPE|PHBRYBRES < 52 . INRDST m U E!
— Pk, WEHEDSCP, LIAREXEIPHBRIRRES, NDSTRHF
IR HREPHB (BBest-Effort, DSCP=000000) #{T35&4ME,
DS R FFIZIREPHB,
PHBRJ42&, IETF DiffServ T{EZEBRIE X 7 TUFHPHB:

o Default PHB

o Class-Selector PHB

o Expedited Forwarding PHB

o Assured Forwarding PHB
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DiffServir 12 EIHE K=o
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B EBERTESRICE”mP RIS
BB AX IR ES DS (EXWER) .
EITHESERSE, BHEIP DSCP. MPLS EXPE802.1P #3053 9/\
Fhl % 2k# (CS7. CS6. EF. AF4—AF1. BE) . =#Eit (green.
yellow. red) , MmKSAREMWVS (W0, ES. WA BIEF) -
EREEE. MFEER, RAEMSFHEATRBRIBNG], BSRIZRMEH
EE. FIINESF A AHASNAERNPQBAS, fRIEKLER. FITER
BB, oS5 EBEABE,
TTEERSE, REATIFEE (CS7. CS6. EF. AF4—AFL.
BE) . =it (green. vyellow. red) , E|EZNMEHR/RCHIP DSCP.
MPLS EXP=£802.1P, LIl T EA#rCHITIAE, EF#riCIP DSCP.
MPLS EXPE(802.1P, T{T RECE B8R ER, IP DSCP. MPLS
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RTC

Posl/O/O Po0s2/0/0 MPLS

g @

[RTA]diffserv domain A

[RTA-dsdomain-A]ip-dscp-inbound 18 phb af4 green
[RTA-dsdomain-A]lmpls-exp-outbound af4 green map 5
[RTA]linterface pos 1/0/0
[
[
[

RTA-Posl/0/0]trust upstream A
RTA]interface pos 2/0/0
RTA-Pos2/0/0]trust upstream A
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Y Zax
18]

R RRECE (40)
RTC

IPPosl/O/O@DOSyO/O MPLS

RTA

Pos1/0/ IP

Pos2/0/0

~
RTD ™
RTB \
RTD]diffserv domain B

[

[RTD-dsdomain-B]mpls-exp-inbound 5 phb af4 green
[RTD-dsdomain-B] ip-dscp-outbound af4 green map 18
[RTD]interface pos 1/0/0

[RTD-Posl1/0/0]trust upstream B

[RTDinterface pos 2/0/0

[RTD-P0os2/0/0]trust upstream B
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ERAMNER; WRIRCEELE ERNERS, NIRIEESHRERAE
ZANXS MV ENfESR, FAEZIRXX N IZHITAMENE. MR
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ACL (Access Control List) : j7[aizdl53k. A TE RS
KU ER 42
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FRIEE (Traffic-policing) £—F4E A B 03 O L RIORS
HABHZINEREHITREHAREBEER AN

X ISP ki, SNAPEANZHRREHTEGZEToBE
Mo WFRAF, xR R BTS2 — G h
i P R TR

MERENHABNHAZEEHFAMZNRE—RENAE, LER
HAE—TEENERECA, ENBELNHTREFT &5,
uﬁFﬂﬁﬁﬁﬂ@ﬁﬁMﬂ o IR —ENFMR, W
EPEFENROCRETR, REEERANIATIZHRSCREA BB
%ﬂﬂﬁ,@m%ﬁﬁxo

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page33 ..\_‘F_)‘ HUAWEI



N — N || Fa-tax
MEMNE

W EEERUFERAEIOEECar (Committed
Access Rate) RXImE#iTIE -

HHIEO
RIEHRC

IV

BRERRZ 3K

S

=

")

" 4 . @é“
g

g REREBEEIIR

'lg EERBKENIRK EF '

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page34

%
~

HUAWEI



Token Bucket: < k&3

Size = CBS+EBS

- JifM 7 8 (Conform)
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BEFRE (Excess) '

%
\=

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page35 HUAWEI



Ayl — N | et =

JJILE I N EH,\J/\1ZIS9<EIJ_IL
BRAERABRE: — <M, RERECBS, —MNERSHEHIER
CIR. =9 B FTRHRETRMNE, RI\EMHIBEERTZ MK
SCHETTAMEE
WIFPERFRE IR MIHEM, —THFERCBS, —THRER
EBS , —PMHEFLHEMERCIR, AT SHEBERR—MARER. 55
B FI RIS RAASR, RIEF-DERY SR BRI XN RSCHT
Qb3
MFPERRE ST MIOTHEN, —THBREECBS, —THERERZ
PBS . XM MADHIEHAM MAFRSHEAER, —MEFTRERRE

CIR, —PMEREXRZ PIR . 38 B FHHRXETRSERN R, RIEH
TMERN R E BRI XD IRCH TR

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page36 ‘\_‘FA‘ HUAWEI



= ||k

& 476 28 5

f5l: Fric Agreenf IR BIE, FRIEAredfIRXEFH.

PLCIRIE X 1]
o P E N |

i
A 1
4 O
% W
[)
Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page37

%
~

HUAWEI



A R E e

5. FRidAgreenf i SGET, yellowdzSCBIE, redfyH st EFo
PACIRIZ R [a] & FEME AR, CBSS MG, HOEBSSHGIET

DR SR R

4 4
e fr
i 1
@) m
oy, o
wn n

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page38 ‘\_‘[’4 HUAWEI



5&1‘% iﬂl.\.f}l %Hﬂ.%‘-

. ¥ridAgreenfISCEId, yellowHg GRS, redpyik X EFHo
FRIZ AredfiiR L EFo

PLPIRH % [r] PLCIRIE X [r]
P E N TN

1

2
¥
ix i 1
S ; S
AS @ o
Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page39 ‘\_‘[& HUAWEI



ETHEORE R EDL &%)

RTB

0s1/0/0

izl 4]

Pos1/0/0 @

RTA

<RTB>system-view

[RTB]interface posl/0/0

[RTB-posl/0/0]gos car cir 100 pir 10000 green pass yellow
pass red discard inbound
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ETERRT RN REME R &L

Pos1/0/0 RTB

SV 1.1.1

RTA

ISP

Pos1/0/0

RTB] acl number 2001
RTB-acl-basic-2001] rule permit source 1.1.1.1 0.0.0.0

RTB] traffic classifier aa
RTB] traffic behavior bb

RTB-behavior-a] car cir 5000 pir 6000 green pass yellow pass red discard

[
[
[
[RTB-classifier-a] if-match acl 2001
[
[
[RTB-behavior-a] quit
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0s1/0/0

RTA

RTB]traffic policy 1
RTB-trafficpolicy-1l]classifier aa behavior bb
RTB]interface posl/0/0

[
[
[
[RTB-posl/0/0]traffic-policy 1 inbound
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MERA (traffic shaping) AYELZEH Z RS EFE — M EEHY
R—EENRESREA, FEXERXALLRIINEE BIMNLIE
MERETBEEAZ XA EEK TR, é’l?ﬁIE’\]ZiL
EETRN, BEEZPXNHPATIHITESEF, EEBIESTT
B & IR X AR AR 3o

MEBLBEXANTARST:: Generic Traffic Shaping ((BRRE
#iZ, BWFRGTS) , Line Rate (#IEEOSEEKRH, FEFLR) .
B AN AN A FEMERERFERREFHITER, T
FM % £ Tz BT T
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GTS: Generic Traffic Shaping
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LR: Line Rate

$i W 7L B ) R R AR S R

i O QoS4
e 4R

= ———> 4 T f 5

LRBR Ay 25 O & X XA S IR R
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[RTA]interface posl/0/0
[RTA-posl/0/0]port-queue be wfg weight 10 shaping 20 outbound
[RTA-posl/0/0]port-queue ef pg shaping 100 outbound
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BAFIFZ R

SPMELEN, M RXEANTEFERRIR,

SHEREBEH

REN S EF, LEFEFRIERBISHNTE. HE. #5)
% QoSS H. IASINAI I E — I FIRAY I E SRR E i X EE R R4
BRF, iefEEENRORT. NTAEEE, —&RXHANLS
EERAR, BELHNASIEERAREGATILH:

FIFO: First In First Out, #citdeHBA%

RR: Round Robin, #i8FA%

WRR: Weight Round Robin, Z{XE# 18\
PQ: Priority Queuing, ft5cZ%RAFI

CQ: Custom Queuing, BEXP\F

WFQ: Weighted Fair Queuing, 0B\
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FIFO: First In First Out

Imll FIFORAF]
H B
Bl FIFO l :
B C RS
i
FHEED S l ‘
oI w W omemx

0 oz
[ ez

MEOREMRS, RBENIAREEINF#HAEOMFIFORS, AFER%
REHEENEN, MBAEFIR, #OXEER. AR AELELTE
F, REEAXS, BARNRXEENRERFEMARIE.
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RR: Round Robin

i | © |@o@B[ o

o) ] / round robin, KA
A n. V1L SN

.........................................................................

RRZERound RobiNn#E S, 2 —MERINERTE, KARMENTTR, XY
ZPFEITIEHERRUIMEN G R\ Z 1 BAF . AR EAIATIR A,
W MIZBAFIEE — MR MRIZBATIAE, NEEBLIZAG, HES

HARGH

%
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WRR: Weight Round Robin

BAFla AL HE3

08 |

BAFIb AL EL2 a

> (\\“b 3 2 4 |1
gslc |

HEs]| —

WRR (Weighted Round Robin) FZEE#XRRABEIRENENTE, TR
AR, §9IIZZHAVSTIZBATI RN ER L. WRREHIZTXY
BEAK (ATM) BT EEEE. WRRNFEHIATI BT, AE—
BERPNEEZRE, BtSENAIIRRENIRE, RRTEEBHEE
fthBAF 3 R EE 51 5 F
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PQ: Priority Queuing

A%

high

W0
. H A
W 0

ooooo 1 BB O 1R ST

s L
HIERHIIR L

v | madmx
O weams
[ desamx

PQ (Priority Queuing) Z—#iZBR™=M LR (SP, Strict Priority) 1T
EERBAG. PQXIBAFIRIDELR, RESNAEIMIIHEES AEA =M
B—RABFAE#RS, XHFEEEMI S EEE M FIRBIRERSS
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CQ: Custom Queuing

@ CQ\
@ 10%
C W
©) o e || I
o B
[ J
® 17T BAF round robin, HEIRM

™Y — A BASBUE 1] 9 5

8 H (BAFI0 9 85 0t
| BEE e

.
N
N

CQ (custom Queuing) ATLASZFF170BAFI, BASIORTEZAS], BAFIOME
fibAFI Z B @SPHIRFR, RBEMFIOHZ PUEF REA R TIREMRSS, BA
FI0—M A TR BABITEIGRBMERKRE, KARENGI, 8K
FERNREMATFIEEEEF T (kiRE) , £ T —1BFIZH,
RFEFEEREER. SRTIEZBFETRENFTTH, HEFZMNIIEES,
NFET—1BAF .
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WFQ: Welighted Fair Queuing

951l
7 FH A 1
B e BTF B
D U:> / queue 2 /QZDD D
3 e
queue N

T EE s

WXEIRXEAR, BRMRXEHETRE, FRARS ARNEHAG. £H
BARURS %, WFQIZAMMNELP RS TRAN ST NERER/N, IS
e, WEREBX, IEHNTERS .. XHEHKRIE AR TTHR
W52z BN, AT AEETRRIFZ ERIRIE.
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B HBASIE E I3 AR XTEE

BAFIRAR | EEMNE/ A (EERBEHNNERAR, W
R BE 45 %o 155 Y B P 72 Bt )

FIFO = in

RR = RFE K
WRR = RFE K
PQ =TT R R IEFZ ] IR LT x

CQ y RETFTENNRR, HEIRNER, — &

B 7T EARNRR, REASILERAK
=

WFQ e BIELr, #E/ 4f
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BABF A7 = m FR RY SE 3]

BRIFm®p, EEEHFIFO. WFQ. PQ=FPEAFII AR SLIAEEE,
MNFAFIRE, AREIRORATAMRMARRE L, RB/XOASIA
AW FSHIMERESEIFE, LARIEZDINTE. BERZZ DK
. BEEFRTEMLEANESE. RIBRBEMNRESHERTENE
EERRERIRIEA PR E.

ui SN ESRAPQWFQIBEEA, RAXMIFEMNEET, BLREXIY
R SERN WV S B RIGRIE, XU FRIRHIT B & A AT IA48 XL 55
XAIAARBIRITERBRIRIER BN NE BB
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THATHFEIGE, BNZERUTILA:
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HES ERk

BB R ET—MRENS, SR ENNKZIE (MAFIKNFE
AX) NERBR, EREBEMANEEN, E1EFRX, BTE
FE W 28 B B SR AR ER I 28 3 .

TN EERBERXAEREFR (Tail-Drop) By777%. HBAFIAKEZR
FR—EBANER, AEHERNBEFEERT. IMEFKRBRSI
ZKTCPERRATSIR.

AERTCP2RERELSME, AI{FHREDEWRED,
« RED: Random Early Detection, [&41 2 HA#& N
« WRED: Weighted Random Early Detection, a1 FEFE N
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RED: Random Early Detection

=zmx| REH i EhEE RER
100%— ................................ ) ...............................
PO SRR SO . BAZFRE
20 46 £ I:
(ZHTR) (EZELR) FRPARE
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WRED: Weighted Random Early
Detection

EHMHR
1009 coeeveeeeee e SRR FS—
10%_. ............... ............. | BAZEFER
20 25 30 35 40 S PAFIKEE
m— AF21
m— AF22
—— AF23
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7= ikt e /LI e & 55451

RTB
- G2

Pos1/0/

&

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved.

[RTA]port-wred 1
[RTA -port-wred-1] color green low-limited 30 high-

limited 80 discard-percentage 50

[RTA -port-wred-2] color green low-limited 20 high-
limited 80 discard-percentage 80

[RTA]linteface posl/0/0

[RTA-posl/0/0]lport-queue ef port-wred 1 outbound
[RTA-posl/0/0]port—-queue be port-wred 2 outbound
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IPHC: IP Header Compression, IP#z>3kE4q
o RTPHCLE%A
o TCPHRSLE%A

LFI: Link Fragmentation and Interleaving, %9 F 53X
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IPHC: IP Header Compression

BAF

| e

IPHC

‘éf-"ﬁh BT OB
~g§‘§ﬂ||

mHIED
RIEMIRC

T

St ' ' RTPFITCPIE

I EEEES S

|/
(N3
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BCEIPHC

|| interface SerialO

link-protocol ppp

ip address 12.12.12.2 255.255.255.252
ppp compression iphc

ppp compression iphc rtp-connections 20
ppp compression iphc tcp-connections 20

RTA RTB

1| interface Serial0

link-protocol ppp

ip address 12.12.12.1 255.255.255.252
ppp compression iphc

ppp compression iphc rtp-connections 20
ppp compression iphc tcp-connections 20

Page74
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BCEIPHC

[RTA]display ppp compression iphc tcp
IPHC: TCP/IP header compression
Interface: Seriall
Receilved:
Compress/Error/Discard/Total: 0/0/0/0 (Packets)
Sent:
Compress/Total: 0/0 (Packets)
Send/Save/Total: 0/0/0 (Bytes)
Connect:
Rx/Tx: 20/20
Long-search/Miss: 0/0

[RTA]display ppp compression iphc rtp
IPHC: RTP/UDP/IP header compression
Interface: SerialO
Received:
Compress/Error/Discard/Total: 0/0/0/0 (Packets)
Sent:
Compress/Total: 0/0 (Packets)
Send/Save/Total: 0/0/0 (Bytes)
Connect:
Rx/Tx: 20/20
Long-search/Miss: 0/0

|/
[\S

Copyright © 2009 Huawei Technologies Co., Ltd. All rights reserved. Page75 HUAWEI



LFI: Link Fragmentation and Interleaving

BAS
- |
mHIEO AT EE B HEOR®RX
T == BSL T T
| HRgE
B R HA ' RTPIR
N W zesssx el
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BA 5 B F14 Internet Services

............. Backbone network
L3 networky MAN
L2 network<
Broadband
-------- SEhh -Access Network
Internet BTV ~ NGN vop Video OPEN Enterprise
access voice phone EYE private leased
line
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