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(1) HENT S8 EFH (EX iBAND2 #A)
| EME Exg BEd
CHavst Asynchronous Interactive Stream | Isochronous Stream | Mission—Critical
(many-to—many | Burst - Distance learning| — A/V Stream
bidirectional) — News — Multi-Player Conferencing — Distributed
— Session games | — Distributed proccess
announcement simulation
Interactive Burst | — Real-time Mission—Critical
- Chat (RC) modeling Burst
— Resource — Auction
discovery
— Shared editing
sl Interactive Stream | Isochronous Stream | Mission—Critical
(one-to—one — Thin client —Telephone Stream
bindirectional) — X-windows - Telemedicine
— Remote -control
Interactive Burst Isochronous Burst
— Web browsing | —Database updates! Mission—Critical
— Resource sharing Burst
— Database access — Financial X-
i — POS transactions actions
- Remote login
- Chat(text—based)
CHataf Asynchronous Synchronous isochronous Stream | Mission—Critical
(one—to—one or Burst Stream — Data collection | Stream
one—to—many - E-mail — Streaming medial — Process — Data collection
unidirectional) — File Transter — Data coliection monitoring — Process
~ Push Media — Push media — Push media monitoring
— Push media
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* Voice e Voice
e Video s Video
e Data (Application) ¢ Data

o Call Control

e Calil Control

o

N

3 A8 2/-89] QoS #
b= oleh &, #AE Au)A HEjellA
AT JEjUle] vl AYAT 1L A
AF37] AaA = QoS #el 7]&ol I
3 g Aojt},

AuH 0 2 3AHE = QoSE A AMHEA}
AAASRE 7= EH 2 A7 QoE(Quality
of Experience) 9} 58 An] A7k H 5+
QoS, 18] YIENAY QoS & 7%} 1
12 o] F7He) IAIE Kol 11 9l

T AHEAREY] HF QoS AFEAF T
g, 29X e E 22 dARleM g =
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=
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=
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“
[ Service ) Service ]
attorm 4 A Network Performance Platform
£ NI (Network) NI
Terminal Terminal
Network QoS Network QoS Network QoS
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Control =‘ Control =‘
Network =) Network 4
~‘ I L A
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-
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2
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|AUZo] ozt dE
A AAZE ABIAE 28] 98]
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A =2 49 EY
HeAE RUEESE 7
5 50] olel| sjgstct. o9} o] YEYT A
B2 2Holl A A2 QoS RAE % 7]&
o] H}Z QoS #E] 7|=E J & 5 Qlth

£ M= QoS #Hel 71EE 2] Yt
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] 84 | NGN QoS E#H

ZUEHT AdoA] A G840 T 28
317] 943 QoS Ao] 7]&] 3] 71<8k, A 4
Aol QoS AojAl e A YRE AlF
stAY F4& 548171 A# QoS ZUHH 7]
zd| dsiA 71edch HEHOE A 5 el
A ARE Vlee T840 R dEoe
Dlﬂ'serv—aware MPLS-TE 7 M EY A "k’ﬂ/\i
9 QoS #7] A& A}e] 9.5 A3t mAl Tk
II.QoS Edimdd] AR JIs
E #el 72 ek AR 7 EE0) a0
wo] glom A FHE(Queue management_),
Eﬂ]fi.l -%]0]-‘—’3(Traff;ic' shaping), *’1):%1]'?1101
Z2]d (Policing), 3
2](Congestion management)2] #-oFE WFiL
2} gobd ARH LRFONt BHEE ol
A AP} o5 221 HYHo = AL
G QT RSl QoS Pl e el
AEJ1 o] E3AH| A (Integrated Service)? L2
3} 25412 (Differentiated Service) E.E0 ¢
X5} o] BYA0E 851 B

(Admission control),

1. Queue management

F(Queuing) 2 BHFH TEOA A T
oA, T US| oY I2AAZE AA g7
o2 FHAD FANE A ES F £YTE 2
FA|2=oll o3l 2 QlEso]Art AYH T
28] ZR A2 o8 T ZH Y3} Ho) v
R dgss e et Fasie
o] Pgolr] LM A7) AF &S shA €@
th. wEha] Fedol AF A, dA, 12ar vl
o] M2 ApdEHE 8 oAy & 9EE o]

¢

o

H

o). Al A S ol v

» FIFO Queuing

E 8-S Store-and-forward W] 02 A )s}
£ 7P Al welrh U EY Y] 9%
o] F#8] A1 AA/TAT 450l Holdh )
~E Egfjgvt HEshd He A7 difaol
D& FIFO 2ol AdspA R, Al 4
oM Edi¥ e o] FIFO 77} A2lE == q
& W g A7t wol 4711 SlHk FIFO
Tt A A Al ae TRk FHEHA 9
Zl0] MR & /d3o] Wdsto, 2pd ARl An
25 A Fafof & 7ol gHAlof FHs]A Hrt
upebA] ol A dE ohE Feje] ol 3
QA .

P Priority Queuing

Priority 719 FIFO 79 418 #133 A0
2ZH 4§39 EYYE 7E6to] Y Queue
o) ehEo 2 B WA HEd ¢ es
2ojct. o] Wl 7P ZHARI AHjA x}‘%}
Z 7VssHA A% e 7H) S % 7K 3
=55 7‘1a T
G 7711 7l 299 *é‘a & At 71A
Aok a8|n M S e EYY Y o]
S 39 97 B2 EP R Wy 14E Q)
8 S go] FolAA =, A de] 71z &
8] Agolle Az A5S s = i WA
At AA 143 He EY A S0 o] F
ol A2 A A8k 17 PET

P Class-Based Queuing (CBQ)¥
Priority 79 1219 @l £MH0] = &
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HAE AL EF 2 EE A9 oA
8] A%-ehe 73 +E HW aF71 91l A &2l A
e WA o7 FFY dafFo] oln] LA
Aol A ol %%EJJ_ At} CBQi= Priority 7
YA HYP o2 A skt 27 5 tiale] o

2] 719 28 72 FyA HE Fola oM £

A2 Fsta 2 FEE Al B Eae) o
& AT 9l Aol o9 FoEA of
b 54 Sl Edgol A ALY A S K
T =Sk A ARt CBQE 74 SdA
AR A ¢ Ul EE BT S 9
o

O % A QAL AAR= e BagolE)]
BTH= Priority 79 WA BIH= o o ¢t

go)ae A0l 91 PEE AL Ton
A 7 Seo] A% ABAZ ATE 5 9
= olek. el o] WAE ojxs] Bie
FH) £Ee A B uRe] 249
E91219] 3§l 0] P27 e,

P Weighted Fair Queuing (WFQ)!

WFQi= 2%2] Edfio] %9 EEH"—”"H 9
M s A GFEE ERY UE FE
EQe dste 344 St 54 7]* !
oz} 7152] (Weight) %_" g3l o]e] whe}
T EHF S 7R BB R APEE T
A 58S 58 oi %ff_ T o]
ok old 7ksX & AYsh= F
oJEHoln T7}A] AR IP 61] 9] Type of
Service(TOS) & % IP precedence ]E% AF
g8t 7de] AH AT WEQ
priority 774 52 CBQ9} H|=8 EAE 714
I = HAR 159 UEST A &3

ZRAZ17F o Ft. w3, Bl 229 34
P 2 5 Qe wAUEY FAR A

d
S
=

Wt mlo

o] o] W49 & wiolt},

granularity

2. Traffic Shaping

4% A0S MEND YR F950
FEHe EdEe 47 fEHE B &
55 s vAYSOIH: B3 Ingress ¥9)
ol f1HE Eael BRE FEA
Eaguz dolste 15 E T8
R ‘ﬂ O 2, leaky-bucket 43} token-

[e]
bucket Y] 781 o]5& E&3 B3l upo]

Sl

P Leaky-Bucket 2]

Leaky-Bucket> YA3HA| 2 EdfjgS o
A FAIAA WER A D577 A
AO0% ATM VES)Zox dEd g9 45
zAs7] el A= AR vEY DS
A3ASAME A3 Utk Bucker(FIFO
Queuc) 9] ZoN(A7) s} AEFL Ak oz
AT 22T 5 9L0R] Blo|E W)z A
stk o] HRAlL YEY T AEEE EFUs
o]-Zl. o4E x—]o} ]. 7\;@&/\ ol ocq :[qu w
@A 41, WEDDL W) # 50 =
% e 2Ashks A9 @A (threshold) 2
AH§E S Qs A1) H, o] 70 B
& A gafjof 3h= Aol v ZAA o]
™, leak rate©] G FE 7K ER YEHA
A9 7t Bg Yol = F73] 283 59l
T He4E 7HAA Fshe B 7 AL gl

o oX

mlm

rlo

{l

=

O

= o
111

it
38
r ol

A
=

» Token-Bucket %]
Token-Bucket& Leaky-Bucket¥}+= 2]
Bucket AA|E FIFO 72 AM-3H4] ¢ka Ed
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A& Ajshr] A& Aold BEEE veshks &
T2 AFE3It) EEH.UJ_Q Eag} S we} 5 )
9 Aol A Hed, uHE29 EA0E
A FHEE Aushs A% ~°l & Hahzo]
EgS EE9 %2 73 ¢ &3 oAl "ok ®
3k 3k Al YAkt BaEeE Holgle=
Leaky-Bucket @+ 1“4 Egj¥o] HAESE A
Fol= el A M HelX = T3t 7+
ot Wb M EAFY A &85 Bt &
%x% o7 g 3k /‘~ o]g 761-7\43 7]_;]1;]_ ucs]. 6‘]—1«]—
o B3 AR @2 2t B oA v 7S
585k M98 PAEE 2y o)
B3l M2 e FYs Edg AEAQ 24

o] 7Fs-slt.

o] 7Hd 4 9= EA ZeAo] g ] =4 2o
AL e 5 & ik ohlet Egfy Fys
o] 2pHslE A golaAl 7+ e = QA ek

3. Admission Control

0
r

FetolE ol £/ EdE S YEYAR
of gl F Aot ofegk
I B UEAZ W
A B = Sl e ZAIE S el
e ANE fr Al =] QoS Aol E7}
Aol QoSE AF3h=d|

~
e, o
k)
gm
E)

Y59 ga0ln, o) ATE7] 913 Leaky-

Bucket =& Token-Bucketg ©]-&3F theest vt

Hol M EE] B3 QoS W45 X435l 48
Ao1E 3h= B A 7Y, g3 Ao §
o EER VB AA|9 A Al uhE et

A|oof) o] 27744 E}-Okb‘} HHE o] Ags 2=
Sl

4. Congestion Control

oy

FeA|ol o} F ol e E-6har
95 Fgottt B B 94de)
gt e g It £ U EYFY e
Adet7) FEA v AL HEES Y

A dlole &48& o7, ﬂf\l A X*i%%

o3

» Random Early Detection(RED)"

P EELT T E AR ELEEr
AT W, ol FEolN £ 5] W)
9, 24 E257F A9 A6l Hiold S48 A
A B 2RE B B BAE] 99
o o7 H2 -5 d¥sto] Gel(drop) A7l
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7) Wl ISl A& Folok R B4
M 3L RA17E 44 e

» Weighted Random Early Detection(WRED)

WRED+= REDY| @& Bk A 2
HE fASRAR 228 Ao B % Qe
0% BRI A 2R E29E S
(Aol ok atel Wt $AeAE
GEES @ Pelth olsh fAE YA

st St
Enhanced RED(ERED)® & A|Qt=] §] T},

2~
=

lil. QoS XI0f Jl=

A 274004 7148 QoS EFF #e 4 &
2 NEE2 YEYZ ZA Yol SAsh w2t
M YEAS AA 2ol e 4 #HE 2E
A olg QAYEES THH R AT F 9
£ 71%o] desith & UEAT A &
AEE BUHRES A0E g vEYA
Aol 54 EfFE retAo) oA
HE S At 24 &8 9 4 B4 7t
3HA sh 7o) Hastt o] ok 7]&o]
QoS Aol7]01e & 7148 AT Z4eolA b
WA 2717k ofg] Peje wakse] MLHZ S

229 A9)4= IETFIA Diffserv 71
% PHB(Per Hop Behavior) 2} e £ &
% 71491 PDB(Per Domain Behavior) FHE
Ag 270 H3loy TAX BEqteR &
A 2T Qos AGTE 918 i ThE
W)L QoS signaling protocol & ©] 8314 &
3 A -S et Badehs Fefolth ojgk &
HE EFL RSVP & HE A|Fsl] Diffsery,
MPLS, MPLS-TE, Diffserv-aware MPLS-TE,
NSIS & thst B550] IETFIA A= 3]

ot olg WAE A7 gk geRs 7L
glom ol 7] Ao RE A
QoS Aoj7F 47| etk 5, olef 7hx] A2
AT B og §3o) S| A LRIt 3
ok IETFolM 7del 2558 FRE QoS A
012 93 Do aav]Ed 444 7T 9
o o] &g F24Q FHAA Top-down 4]
o7 B &R A A% o] ITU
=

E FHOR olFoMg 1 FAR
+ NGN %2E0] ITUT & $H2E AYE
AEd 1 F QoS AAE At TF 2220061
8¢ ITU-T NGN GSI 3] 9] A Y.2111
(Resource Admission Control Functions(RACF)
for NGN)o| &3]ol4 FAEUo 3852
HE 975 458k AAP(Alternative Approval
Process) 2ol Qltt. ofdllofl £ Akl st
Me 9 Ag A Qef dialA] 74t

1. ITU-T RACF Y.2111 2

RACF ¢ Z&FA= 2004 62 NGN Focus
Group °IA1 A& Al&ste] 2006 78 S<1%]
71782} 240 742 717t F<F ETSI TISPANS
RACS 4] = 2712 Z France Telecom, Huawei,
NTT, Lucent, BT, KT, ETRI 5 T}kl An] A
AsA, AAA, A7A 59 ¥ mHloE ¢
AE ek B BAe 2 A HHez HES
A9 A JEE BYUERS AE o] &3t
AR Mu) A 239 g o F-E ARkt
o3 ARk 2 W wWAYSE F st Utk

ITU-TolA 23 NGN 2 18 2049} 2
o] MulA AZE(Service Stratum) ¥} A% 7|
(Transport Stratum) S 2 TAEe 9low,
NGN Ap]A AZS 1P P ¥4, H|t]Q A

ol
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Applications

AN}
anooapay ( H

"""" N ‘"(Application Support Functions & Service Support Functions }

: Seun—— ice Controf feveseensas s
. : Service Control ‘ i
g E E" bhoannves Profiles Funcﬂons - ey E E
= H _ . : -
g i i | \_service stratum N
& 4 Y IR
P Network Attachment HEH
‘ g Control Functions Resource and \
= - b Admission :
s Control Functions srsrzvesssndets
o . Profiles
S Oth
% ) Transport Controi Functions Net\tlv::ks
=

Transport Functions
J
NNI
pogoDoooy .
) \ Transport stratum j
.......... Control
Media

aooen Management

(a3 2) NGN =

d2d, vt e A" 2 A 7)EE HE| A,
ujele 2Egwol} HEEH A 2E u]
A 719 |2 2 heE7] fAsto] -3/ A4H]
2 A 715 Z Al A Ao} 7]5(SCE, Service
Control Functions) 2 ¥t}

SCFE AH[Z ol 2] Al Alof, 55,
T 2 A ol 75 T TR AF AT
A% A o] 7} (TCE Transport Control
Functions) ¥} Z% 7]%5(TE Transport Functions)
o2 FAHH, TCF+ Al NACF (Network
Attachment Control Functions)$} RACF
(Resource and Admission Control Functions) &
URrol&ith, NACFE NGN A AE 0] 43}
Ao Dol HatuAt she F ARl et
TE LU EYD A /AT 75 e AlE

o

2/9)
shel, A2 9o 1P Fdk B Belste] A

&k, IP 422 spoofing 215, NAPT (Network
Address and Port Translation) o], A& &4
3 e A% AZ 715 Alojsh,

78 32 RACEY 7% F+%& HojFrh
RACF 9] 71%5 8 A= SCF 9] A8 m3hs &
e 48 A% 715 22(PD-FE) 9} UES,
A9 2k 9 A AE) B4E ddshe dE
218l #o] 752 A(TRC-FE) & 748tk PD-
FE & AHls AS02 e e 5o o 39
Aol o 892 1A 4% 29,
Auls el Gk egate] g, Aulagl §-
A #9 AR, ALY 7H o5 12l
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] Service Control __(
Service Stratum Functions
.......................... T
Transport Stratum g
'—————j ru | RACF R | o
Network Attach POFE &
iment Control R R °
Functions P4
TRCFE @
p &
/

(38 3) RACF 7|53X

3

al
=
o

155 A4t Fed Mu|ag Aojdt
F 7] Alo] A (Alo|E Ao, FH, vt
, shaping, policying) ) Ao Welso] 4
¥ Ahgo] ’ﬂ%‘%‘ﬂl/‘i AAZ FdESF =
gt} Aol PD-FEE %3l Aloj7} 7}
8 715 4 UEY TS A A8k
PE—FE(POllcy Enforcement Functional Entity)
o|th. PE-FE & AA WIEHA oA thgdt
9z THL4 Aok RACE & =912
7082 A 91X3 PEFES Aojgoz
U EAZL A1 9] QoSE Ao strt

TRC-FEE WEH TS 7308 EE2A}

E

¢

-

o Ny

r_l}m i

21 A E 7RA S, o] AR A R (Rke] 4
g8 Pk =} T2 AW v
750t sy A AEO R 1E B 4= QT
Z} )% QAL 719 QlE|Ho| AR 98 A
(Reference Point) 7+ AH w3 S #pA|8H 1)

golie] g o= o3l
2. RACF 2| xloj Hx}

RACF = tF8t QoS 7152 7H4 AFEAL &

2 (CPE : Customer Premise Equipment)& A

LozaEn
> ST

gttt QoS 715 QoS #dA 7]5ol wt
2t ok 3 22 AI7EA) BRl o) AR SR
RS 3t}
Type 1: QoS & <& o= T
Type 2: AH]A @O QoS & Q14 dh= W
(& 59 QoS A o] 753t SIP &
u\-7])

TypeS % #HO] QoSE Q

KR
=

P

e

QoS A Ajo] k2] 6 2 A& Pysh W] (Policy
Push Mode)® & Pull W24 (Policy Pull
Mode) 9] <7 7H] ®W4jo] Slet. A3 Push ¥4
& Al 2 AZolA %2 E QoS % Ao] SCE &

5319] RACFe] o] ¥ 1 RACF+= QoS 3

A APAES A5 2 Dol el PAst 7
A& A3 sh= 24o) 11, A pull FA)L SCF
7} RACFZ MHIAE 918 QoS AHde] ALE H
oo} A o okg ¥ Fofl PE-FE7} e
QoS Al1e¥ WA E WA B FHAHES
RACFE 2330} gold B Type 13}
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[1] Service Request
[2] Resource Request
~ [3] Policy Check
-[4] Resource Request
. [5] Resource Check
[61 Subscripsrion Check

[7] Commit Resource

(38 4) RACF 7[8te] HIERIZ RO{=X}

Type 28] AH&AH B2E F2 push WA 02
Type 3€ pull ®49] A4 A S s doth
Type 13} Type 2 9] zjo] A2, Type 19 AL F
AARA QoS LTS Aula 24 Alell WA
& 4= 9o T & SCF oA} AH]22] QoS QA
& A4t FASof dH= ¥hA Type 2014
£ olu] MulA 23 AF wAjx]of 7] Fod
QoS £7A}EHS T2 AME-slod: e o] =}
48 st ' ‘

1% 4= RACF 722 7|¥2 =2 ¢t push W
219] QoS Ao AA}e] g o 5 A st

(1) CPE 7} MBI R 25 & Fal|A] Au)A
g oAt '

(2) SCF= A% HARZHE QoS 274
& Qojd FolE g o R AH UEA
©] RACF®] PD-FE A A4 2 4 & st}

(3) A 238 we PD-FE & 243 A
of elaijA] st i-g Hdst &

@) 7Fs38itta o A9 A4 EY 9]
7HEOIRE E7] d AS UMEYZ
PD-FE oA A+ 248 3t}

) J&5 UEHA S} 4] VIES T2 PD-FE

= 77 ALY R E A= TRC-FE
NA 2 8] 7HE F-E ).

©) 3% VEY]ZS 79 NACFA 714#
ARE vEo 7 Q8 QoS7F 7FU A
o &7k Ao YA Zg 91 ek
el

(7) 16} DAlol A gelo] E1d F-PD-FE = 2}
TZHUEF2] Aol 912 PE-FEE A|
ofato] Au] 28] QoS 7+ HAdE =5 gttt

o] ahte] djo] 1 thE ofe 7R WAl o
Z QoS A7t 7hssitt & W& vEYAS)
AN WEAZ A5t 2 A5 shte
PD-FEE AHE-3le] U EY A A E Ao} & 5
S 3 F 719 PD-FE 7k ME[AQ8% A%
o)Al SCF 7} 2+ 7+9] PD-FE9} A B S n3hs}
=Py 2T 7Fssth ’
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IP network cloud

Network section

Network section

Network section

Customer installation

End-to-end network (Bearer QoS)

——
Customer installation

User-to-user connection (Teleservice QoS)

Terminal Equipment
Gateway
Router

g Protocol stack
UNI

I User Network Interface Fot

Y.1541

NOTE ? Customer installation equipment (shaded area) is shown for illustrative purposes only.
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(2 2) IP QoS 24 & ds STYU

Network performance parameter IPTD IPDV IPLR IPER
QoS Class 0 100 ms 50 ms 1 X10-3 1X10-4
QoS Class 1 400 ms 50 ms 1X10-3
QoS Class 2 100 ms | Us 1 x10-3
QoS Class 3 400 ms U= 1X10-3
QoS Class 4 1s U= 1 X10-3
QoS Class 5(Unspecified) U* U* VL U*
QoS Class 6 100 ms | U 1%x10-5 |1x10-6
QoS Class 7 400 ms | Ux 1X10-5 1% 10~ 6
(& 3) IP QoS S22t SEute] tiE of
o 220 =E WIS o 75
0 Rgal Fime, jitt.er sensitive, Separate queue with Cpnstrained routing and
high interaction(VolP, VTC) ) o distance
- - — preferential servicing, - -
4 Real tme, jitter sensitive, traffic grooming Less c;onstramed routing
interactive(VolP, VTC). and distances
5 Transaction data, highly interactive Constrained routing and

(Signalling)

3 | Transaction data, interactive

Separate ‘queue, drop
priority

distance

Less constrained routing
and distances

Low loss only (short transactions,
bulk data, video streaming)

Long queue, drop
priority

Any route/path

Traditional applications of default
IP networks.

Separate queue(lowest
priority)

Any route/path
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i R o] BAl B A0S ¥l 24 &
meE 24, 7837 NGNO.Z VES T

Jqlz%o}}/\i 2o A =% 4‘11?4 Al

°] 49 ‘:01 o, oj2|g JﬂA}s% %— s}
7] 98 Q4/SG130l 4 Y.MPM (Management

of Performance Measurement for NGN)!"l 24 37,
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