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Congestion Control Mechanism using Real Time Signaling
Information in ATM based MPLS Network
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ABSTRACT

ATM protocol has the techniques such as cell discarding priority, traffic shaping and traffic policing.
ATM based MPLS(Multiprotocol Label Switching) is discussed for its provisioning QoS commitment ca-
pabilities, traffic engineering and smooth migration for BcN using conventional ATM infra in Korea. This
paper proposes preventive congestion control mechanism for detecting HTR(Hard To Reach) LSP(Label
Switched Path) in ATM based MPLS systems. In particular, we decide HTR LSP using real time signaling
information(etc.,PTI,AIS/RD]) for applying HTR concept in circuit switching to ATM based MPLS sys-
tems and use those session gap and percentage based control algorithm that were used in conventional
PSTN call controls. We concluded that it maximized the efficiency of network resources by restricting
ineffective machine attempts. Proposed control can handle 208% call processing and more than 147% suc-
cess call, than those without control. It can handle 187% BHCABusy Hour Call Attempts) with 100 times
less than use of exchange memory.
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(Internet Protocol : IP)2] Best effort AJH]2 37
& ZEEY) 98M FRRRY MulA AFE 9
3 =EEo] H 2 dt ARH Yo 2By
Diffserv(Differentiated Service), RSVP(ReSource
reserVation Protocol) 2 MPLS(Multi-Protocol
Label Switching) 522 tdsE+E ojd =€ &L
COS(Class of Service)2 &l Mulx= g 5
25 7igte. 2 3l glolA Best effort ARl Rt
£ o e Mula FHE A Fete FE 2An
Atk A P AHEA HARE A7) 93 ALE
HAA R Aolel #el ARE FA H23H
Atk ol All IP Z'd2 2002 ITU-T (Inter-
national Telecommunications Union-Telecommu-
nications sector)olx EYEHJEH, oA A=
LEd MEL B4 A9 NGN(Next Gen-
eration Network) 22 UebGT

BcN(Broadband convergence Network)2 3=
3 NGNoZ ITU-T d3t FolA BE 3 7
W ol 9y #iAskgs P 7wk B-ISDN
(Broadband Integrate Service Digital Network)o]
g 2 4 0o, M2 A J|TEL ERNLXE
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AMulz AFAENA AT glo] HEE & UERE
3io, ol & 93] B E(Seamless) ©153S A
gl g BEYe R s BN 9= BF3
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Hu e AW BATe R EBAl-wkg- Aol
+3E 2 23E Fdd dEvdo Auxg
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T UA=E st A0 BF UEYF T3]
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1.2 MPLS 2 #&(Congestion)

MPLS(Multi-Protocol Label Switching)¥ ©) o]
B il P4 Al Hds £5 243 £ e
B3le 7]eo|th MPLS W Qlel A Ao Bty
g & IP%E Y FEC(Forward Equivalence Class)
E 98 &R78 oz, 2e Uy F2E ZAAY
ze QOSE ﬂ«t—C} o]2]g ZZ: LDP (Label
Distribution Protocol) ZZEZ| oaf HAAR
LSP(Label Switched Path)2 E#t}.
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(Path Restoration)et X gttt HZE w7} F
He gAY A7t o|FAAY. 21 FHojn
FAHY BF INYES ALPEd, o AR
AAH AHE FEE 4 JoH4] Makam(5]2 A3
ol HMHA B uEFS AP E, ol 3
2 2FS eRAdAFHAGNAM HA £4E g F
Uk 99y dAFEY FE EAE ddE 3y
(Bandwidth Consumption)©]t}.

MPLSAI =€l el A LSPAA-2 CR-LDP (Con-
straint-based Routing-Label Distribution Protocol)
T+ RSVP-TE(ReSource reserVation Protocol
Terminal Equipment)E A48l % & IETF(Internet
Engineering task Force)olA4 RFC(Request For
Comments)E B3 HJh AMvls £F Loss Of
Lights} 22 £33 AZ 2LF71 ASHE, B39
B3 vl Eel 38k old S uF A=s}
AAoR T2 FAoR AFA B B0 of
3 AL B2 WA 302 F712 HAEF hello WAl
A & AAFHDR FAY F 2425 AF
A g wdsls F8o] suhe Zelh

AF Aol AdL A mng Fuld HEHa 3l
o}, i AF Gl x L= olof it IPe] A
239 54L& UENA AF Al FZ997](Ran-
dom Discard) A& €22 Zujgd MuxE
X33 BeN Mul2oiAE e filuE =9
o] a7=Hx YE AHoltt

1.3 & ZI(Motivation)

£ 2 FZF dof HEg 7] =29 o)
2} 42 frdle UL Wex HEY B8 7%
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2. HTR(Hard to Reach) M0 Y

2.1 HTR(Hard To Reach) &2|

Z(Call) (B2 N A(Sessiion)) €& &(Completion
Ratio)e] Y& &} A& HTR(Hard To Reach)
olg} g}, o] 3 St AL &R (Destination)
o =2387] o€t} 20053 20l TAE YRR H9
3 ESAHE 5 948 7Feo] W 23R WEd
il SR TE0] IFHUY] w Eol wA
3t5ith. ol2l g hde PSTN(Public Switched tele-
phone Networks) @4 #ejH 0o, 74 PSTN
dMe A7 48P FH WS (Candidate
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HTR /Hd2 34 gl FE&=0en, f3lasy
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Z g
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221 HTR #A #3 (Detection Method)
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WHe A8 &S S5t A F(Congestion)E <
Aste N7t 5 A3 W Eo] Ba&ske ATAL
oje ztAHo] o] EAFoE Qo] gt F
HEEol PSTN @7 e g8 g &3 AT

B 871X 5% WA 108 1FH 22 HTR ZE 9
UCR (Uncompleted Call Ratio)$ &% 8t 9A =
Ro & A$ HTRE $¥si2e, 25 & 4
At E73t 3 A S A HUoh B =F
X = 3FAA At AATe 2 FREHe v
EHYA A5 BEE o] &3t HTR LSPE 2438t
o, A4 7(Session Gap) Aol ¢ngZ&F WES
AolgneE-g 53 A A S AojstuA g
[71.

222 HTR Ao ¥

PSTNO A AL&-E & A F Ao H7iEL 4
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3. H¢tsl= HTR LSP && &12lE (De-
tection Algorithm)

MPLS 279 898 %2 LOL(Loss Of Light)
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hello WA} 9] A 713 a0 o)ste] 3T} 1

AU ATM 718 MPLS A4dle] 39 ATM Z&8
E29 544 A EF 32 A2 oFd yE
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= A AR Z PTI(Payload Type Identifier) ¥

AIS/RDI(Alarm Indication Signal/Remote Defect
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3.1 PTi(Payload Type identifier)

PTI= ATM A &t Wl 3RERE FA=H 35
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£ 0|88 M= Mo 718 465

LA A o} MASe] AFFeeta & o, AT
LSPE HTR LSPetx #9& 4 ot ok&# PTI9
Y EH A AF 4= ABR(Available Bit Rate) &
2 ABT(ATM Block Transfer) A¥2¢9 RM
(Resource Management) A& X Al3l=d Algd
o} GAlgt A2t PTI BIE9] o]&-& T3 Hol 1}
B i

1610e1 o3td PTI A&  CEQ(Customer
Equipment) A& }&o]} o]E HTR LSP #Ed
o} &-3}51x} Stet. A FAAEQA F 24+ A g o
PTIE WHAA7IH ol BAA & aAAx| g
(CEQ)dl 93] ZA18te] Hole A$ES W¥5A d
. EA7 LSP Ul A E0] dAA ©)d A5
g9 2 AuE PTI AB Y $xsle IS E
2 )3 LSPE HTR LSPE 331, o] B¢t ¢
AAe Z EYZ FH Y T wfet 258 &
Atk

3.2 AIS/RDI(Alarm Indication Signal/Remote
Defect Indication)

AIS/RDI 4& =1 wg Bue) L FE g,

HYstle &/ #E 7IWeltlh AIS/RDIE LOS
(Loss of Signal), LOP(Loss Of Pointer), LOF(Loss

Of Frame) 3 Z2 84 A% L7FEL e
W
E 1. ATM doiMe| PTI ZE
f(;gi Interpretation Category
000 User data cell,
001 congestion not experienced
User cells
010 User data cell,
011 congestion experienced
VCC segment OAM F5
100
flow cell
101 End-to-end OAM F5
flow cell Non User
cells
110 Resource management cell
11 Reserved for future
standardized functions
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E 2. OAM At 7|5

OAM

Function Main Application Type
For reporting defect -
AIS  |indications in the forward M?g‘r(;a

direction

For reporting remote defect

RDI |indications in the backward | 294"

direction tory
Continuity | For continuously monitoring .
Check |continuity Optional
For on~-demand connectivity
monitoring
Loopback | For fault localization Optional

For pre-service connectivity
verification

Forward

PM For estimating performance | Optional

For reporting performance
estimations in the backward { Optional
direction

Backward
PM

Activation | For activating/deactivating
/Deactivat | Performance Monitoring and | Optional
ion Continuity Check

System
Managem
ent

For use by end-systems
only Optional

VP/VC-AIS 458 VPC/VCC W 113& &X|35}
o ATM VIENZT R4 E V) owdo g AgF o],
VPVC U A A4 89 2 F7) dAge-& %_F‘J

£ "7t Zolth. VP/VC-AIS 42 VP/VCH A
A 127 3 A A AfEY age] B3 HMZI
A48t VP/VC-RDI A& VP/VC-AISAHE) 7} il
A= zpeiz} dgo sz A4 RDI Ao A
71V ez AIS 41 FYsich o] FH= LSP
Az U nHoly A& A2 E HTR LSPE
wasied AHSET BEAHA 7€ 2 AF HTR
LSPY g #agith
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4.1 HTR LSP EX|

Adg BPe PTI & dojE] AE TF #35
< A% ?§ AR ot AA BT AFAM 2AYHE=
AIS/RDI A 5% o] &3t dA A9 AF AR
2 E2|AFe) AFE o) 838k Aotk A4 LSP
AMEl2EA e Ad F AR o) a2l AF
o] 5] 79 HTR LSPE #astd #d LSPrt
AFolftn #od B 3 8 ARFgogyg ¥
W ¥] # & & (Uneffective Machine Attempt)E <13
LR Bl g gt ste otk B A=
A LSP W 30%0]/4d0] AFolv EAFY 1%
oju} A3 A HTR LSPE 233 %t

4.2 Moy

421 N4 A Ao wFiE(Session Gap Control
Mechanism)

AA A Ao BY-e 01,025 05, 1, 2, 5, 10, 15,
30, 60, 120, 300, 600 #¥ obUizt FaThel AZHEL
AolE B Aoz AN Fke) BATE A
27 3 vehe) AHLTE Sshe o)
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. lE £, #Hetol ™ (Gap Timer)7} 129 A%
&7 F @ s Al |42
2 A &do] A AT
w74 & o] TH7).

._.lo

422 WES Ao w7t}Z&(Percentage Based Con-
trol Mechanism)

Bl B8 (Percetage) Alo] Lilg]E& DA

Al FZH 02 AT 5 Sle EHY Ao iy
(8]. 7129 BEE Ao duHFL 7 AFZTTE
3l 0%l A 100%74HA] 125% GH= 3
9 vg A3 dEEe AR 83 9
M d8d WEET Aot srEshd £ W
o e TEo] A2F HAALFS A3 A
o= Alado] g8 ¢ Uth dF §9, 125%
Aol WL AlaHo)| 93 E TE F 1256%% &
FozM VES A7 AFQ) B¢ F88 whie] 2
I oy 1985 F3 wgy] AY Al go] g
H 125%7F Al&aE o] AL 2043l 7 $-
VEHI A7 GEHAG. o] Ay, A8 A
Wol o #&3 Aos g Y7L

5. & TJH(Performance Evaluation)

5.1 AlEgo|d =24

=AM AMEE MBI =7 E NS/29H
ARE-E Al EE o] ZH-2 1000708 M-S FA
AAsla Aot 7153 LER(Label Edge Router)s}
LSR(Label Switched Router)Z FAIE At} 24
HTR %9 ingress LEROIA ZFHE&sigon,
MPLS Domain W2} o3t LSR ©o]8l= £ algo-
rithm®] #-§-o} 753t & MERZ Y LSRY 7
F7F ARbehe WYY AR s obF- #yo] gl
2 =5 ‘Hﬂ LSP 9] 30% ©]/do] AFol £
AZY 1% £& 243 A HTR LSPE 2As At}
AR ‘Q"@% & 24 7](Call Generator)E ©] &3}
piA=

5.2 AlEgfojd Znt

g 3% 2= A
7}A] Ao g QS A

7 Bk A9 3

g 3
$8 BAF ok AH 2

E 0I&8t XS Ho 21 467

Comparision of conventional control

1200
1000
800
600 |
400
200

== withoul control
b 12.5% control
25% control
g 3, 156C gap
~—Me-e- (). 255€C gan

e (). 85€C Qap

Number of established
sessions

1 3 5 7 9 11 13 15

Time(min)

I8 2. HF vIM0Rt AE Mool H|R

712 01,02505 € We] A5& Hrigt Aoy
g Ao 71U 125%, 5% We] A%< Hrt
3 Zijojc).

2 AP E 71&9 PSTNAA ALEH wi &
EUE AlE#elAd g Za, 1Y 294 B 5 dK0]
LSR9} LEROIA ojd A= Ao3tA] e H$-
(Without Control), MAL&F7} AA £F(Engi-
neered Capacity) & 238t YAHE Ao 49
Aol 93 H AlxFo] g £ &S ¢ 5

itk
29 32 A4 P Aosh #EE Al wlirs
2e Roln,

A 7 Aozt AMZEH A golw W 3 43

o A 27 F < shite] Aldagite] ety
‘11, U2 AH a7 AFEH AlLFd S0l
F $UA Bk A ele]wrl F8E Foll= ojug A
A AP T M AFIA 1 BF 53
gk 18 45 F AA AESES Ho 2000 74 24
Al A A2 0129 A4 A 89S AHE-S
ot HEE Aol 71 H$ offered call F 25%
Fehete LR F A AR F A HEE A

Comparision of established session
number

:

—e— oftered call
- ZFh control
Q1sec gap

Number of
sessions

- 888

Tiree (re1nd

8 3. Mid 2 dolet HiEE Mo wiHel vjm
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Tinea (reled

o7} MASHE 2T A Axdol ohed 4
sort & SYAAE A2 AEag 0w Aoz
st A4 A9 A% 4 VAol #L4S Y

A 7t “Lo]-xh:}

O 4 A FE °ﬂ EERES UCR(Uncomple—
tion Call Ratio)® FCSForward Network Conges-
tion Status)E AHE-E W] ¥ 1elth FCS&
old MEAT AF4e)Q FCSh19 A =HF
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A E g E FEES Y5tk 189
HE2Z AL ¥ Call attemptd] A AEE &
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g $ e ZA] Ao, o] WHE st
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= 125% 7748 Blocking Rate)9} O.1sec M4 A&
AREStE T Al 2 82 2005UE B4 Fel %
22 g NS AGAA AF AL dEe
PTI VI E AB-& 0-40%= ADA LA AL 2
Y 4o B F ARl 71E Leed WHBlAAE
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e % AEE AAHeE FR S AA
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ol A% HAA MEYZ FRE V&E 3t A4
Aol g oz HF LA AT FFAIZre]
oz gol v} 2 A 9288 HFT Y
£ 2 & 3ok B ydMe vENZ AF AHE

o) AF5E] 8-

EA 743 o AF Jeleh XFe] ASAHE vin
gtod, ol EUE AL Aod A3 UCRRU:
FCS(Forward Network Congestion Status) ¥ o]
24 g Mg 2 Y& H5d Bd FS ¢

F ek
6.8 &
QoS7h HASE BN #e $evet 544 71E

A= g o)g3te FHE AME Holy o]
ATM 912z} 2 YoM AAHEE layer-2 4-&
IP ¥3= $H3] E@Holvt. ATME SONET/
SDH 2 W& ol & F7] dol] Anls 5
T 244 Bk ol AAZE HAg] 9} JEn|r]o]
Edgo] g AR $HEAt TS QoS V5 e
AFshe o] sitt. o] I HAT HEN=
Y 4% FEE o] &3t HTR LSPE &dsln A
°1§°§7\1 HAEo e} o] 7]E PSTNO 15| =

L EES 51.04"" & ot AA EEASAA
9} @ F& SONET/SDH A&l Bzl B w7}
YEo] F-FapA T [P 79 A Fol Ha] TCP A%
of] 4] 'dE—r(Wmdow) 7l Ee g ExsA g2
2 g @e) 3E 4 0(Flow Control)el £
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