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T8-S Sslsie WS Bt B3] of e A4d AES Sk wd FHEEA, NIBX(Neutral
Internet Business eXchange)2 H4¥ 7E15¥ 3 #32Hthird party)9] €4 A2 o8 A3 AoiEct.

Abstract

Bandwidth Trading(BT) represents a potential market with over 1 trillion USD across the world and
high growth potential. BT is also likely to accelerate globalization of the telecommumications industry and
massive restructuring driven by unbundling rush. However, systematic researches on BT remain at an
infant stage. This study starts with structure analysis of the Internet industry, and discusses significance
of Internet interconnection with respect to BT issues. We also describe the bandwidth commoditization
trends and review technical requirements for effective Internet interconnection with BT capability. Taking
a step further, this study explores the possibility of improving efficiency of network providers and
increasing user convenience by developing an architectural prototype of Hub-&Spoke interconnection
model required to facilitate BT. The BT market provides an innovative base to ease rigidity of two-party
contract and increase service efficiency. However, as fair, efficient operation by third party is required,
this research finally proposes an exchanging hub named NIBX(New Internet Business eXchange).

» Keyword : CHAZE Hel(Bandwidth Trading), HelMAE O |EI%{(Trading System Architecture),
ole{cl 4EF&(Internet Interconnection), QoS(Quality of Service)
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28 del 71&e 7129 A (best-effort) B2
o] JeloN ALH3l ERAA TR Yot HEH
91 o7} ITU(International Telecommunication Union)
2] NGN(Next Generation Network)e]\} $zlvizie]
BeN(Broadband convergence Network)# 22, S1EM
718k ANAAE 7 A dzgk2A 9] QlEjylelr). o]
£ AFoe] 94 23 A4 99 QY] g
FAZE gdold DulH(end-to-end) QoS(Quality of
Service) & F#3ke Aol
olgig 7l EFala, oAAE dittre o
AL AAZE M| 2E FdoAe Zot B F fle o,
Zzd JeY £93 FHE A=A, B BAHNA |
£9}. 53] ISP(Internet Service Provider)® H1£%
ARIARE 2 ERHENA o]BY] ALH FHE o]Bo E K
AAAZ BEsthe Ho] olA7A] & IR BA Rata
ATH1,2,3). E3F ISP 4ol ] Aol Zrsbde we),
PAKIAE-L Y Z(bandwidth) 59 3%z (capacity
management) ¢t F9H|E A7 Tgo] E F 3T 4T
A&AA N e AL Holn ok PAulx AlgAlelA
e Zoz tfisE A48 F(transmission capacity)<
AN AT Bl 7E & Ark8A(cost center)
o]7] wj&olc},
olztgt Al WDM(Wavelength Division Multiplexing)®}
e Agriee]l dHe dF9Ze] AESKcommpditization) &
ZANFIEA AR S8 o)l MELE HAHRS
AFFE. HEA (volatility)o] 2 FAAEIA9) 8 B4
%, Ad-gak] AF AE-S(average utilization rate)
dwtzsloz 25%-40%° B AeE deid qlrk((4),
ol Wz @axiete AHRE B EIHUS). ©]
o wel FEEE 5T HAES Al dAeE 38
Hog &3l Ayl 20009 1% BAss 1 gicth #
=% EU 52 402 g Z o g Aze o
2lo] AlmEz  glem, o A ddE A
(Bandwidth Trading, BDE $3€th & eAlgAle] o
f B%(idle bandwidth)& &g Akt o 543
7158 dArsle] Ao RA BRE AdATn ks
AslEe A% 43 giEm Yot ole Ax YgE &}
Ag AFez FAFe AN2E TFY AAA(trading

marketplace)°] B4H= FEoR LHs T e, oln|
2003 BT AL AAAECE 3,6009 28 =R
ol2glon, 2006 dF el He & 7hao] HAA AAA
TRE o] 24392 Az ¥y Asrl 9oi5). g
Ug g4 J=Zgz i AHAA Aldels BT o1& bt
BHog 3 4353de] 2 AFEAE n|A Hol}

9}F9] Afele 9E He] 9 BT & A7t 2l
HoZ fo| EAit dE 29, 7123, Axd A4z
S #2sl) 938 712 d7EM XA (off-line) HHE]
HEE #E 53 35S Bexe 6). (7). (8] &
oA d7d vt sk ol AT BARIGARES] A ok
(bilateral agreement)*] QoS HA EL& Mu|AeZyy
(Service Level Agreement, SLA) A<kellrlg dgE
H27(bandwidth broker) 2¥E AFgch =g (8],
(9], (100 S& C<EHA Edg @S| H(traffic
exchanging hub)?! IX(Internet eXchange) +8 %
ISPZt Egig mehdEe e =stn sledl, ol
AAZE 28l (on-line) BTEE 42 ¢ otk ANz &
219 BT daixe= (4), (113, (12), (15) SolM =z 7}
ST EA AlF 32 A7 AZET 58 (4)F (1339
AE 5 EnronAlh AlESiER 29 &2l BTS(BT
System)& A8 Avlsta ot zeivk thARIzRE A
AL Agkshe 2AAQ BTS e AAH A7t
/95 wEstn 37] B HE e Aol

B =52 NGN/BeN £ AAe] Qe 37404 thAlg
A7k BTSE A% 718 op1EAE AFstast dct B
zo] iAol E uf, BTS oI 2 AAAel gk &
T= ddZ AgdR(Bandwidth Trading Engine, BTE)
< M) A AR otk ol sisld WA AA
olele] 49l Ttk QoSE A% 434 2 BT AR
70 dist Avhgit}. 3™<ME H&S(Hub-&-Spoke)d
43340l 719 BTS opF|EXE Algkitt. &3] 3R]
&2 3=, NIBX(New Internet Business eXchange)
2 Hug oy|aME Avfstu, BT EPEFH 1 &9 Al
22 E A FT.

I, XtM|CH QlE{llnt cHYZF el

2.1. AHMIt] 2lefdll QoS offret A ZE Hef
NGN/BeNS 3538 2 oole QoS7t 78 Q1=
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2t ZYRES APt nge el 71N FPAN| 2 &
A7l Zolth13,14,15,16,17). 28 doid QoS
7t 7Fedl] Aside 71Ee] 1RARQ] AEY dEHEY
Ao s FE3, o] B7HEQ 71Fedrt A dH
of gttt B3, 7]ed 24l folx, dulet QoSE a3t
71 18 ISPEel AER o HHY & =, e 45
HE $AE AT 5 loloF dot o2 A S B
AHEARE QFEE SEe] Aula EFE BANNE 4 glon,
TEAHISP) Y AME, U4 52 2F7PHA AHlA
£ &3] AdE {lE QT

a8y 7129 peering® transits $HCE 3 A%
A&AAE ISP €4 A& AVRA A7 B3
3 TEo] NGN/BeNY) old& Adsirle HgetA] &
o =3 tFake ISP AgTERoA ddY QoSE s
A =HE VEYA 54 sl ISP AIT2RE diF Al
AR AZANE S Eole 890 E /PR EAdi
(18]. <l3igt Avelert 7hestdd o 9912 ©wd] A
W2 B2 49 ISP7L EAldthe Fel gl o] ok
2, ZUAA A2 ISP A AETzd gt o
39 972 AAe AS7EE U8 oo dm B
SHAA AR AEHAAM Aula E2E AT
o] "ok A$ARI} dojA a1 B og gL ISPt
Zhd=lojol Frhd dlet QoSE FEshe Aol 47 g
o}, BT /A= ekslele 2L At

71Ee tEske AETERE SAsld SEEAny
ST QoSS BTE Ett A 788 + & Aotk
2} @A A 9 ISP A oA elfe] Ao o
¢ HAE ABT £ gink bEA AR ARARPES
AL = Qe A2 AEY F5FLEIEE e,
ol#id L YAZANM AFdAES] AEAEY FAE FeF
o2, A9 EANES AR HAske HIYol
sk sy,

=R ISP Aol AgaiAn AU Eefge] 3iA
7RI7Y kel wet, ISP ] 2 &8 Yol A%
9 a2 (performance and capability management)
7} F8% A eLE B45 3 gtk olg) FAld) ISPE &
FuS A £98 ge MHls AR B3l s
(revenue management)°l= HHE talejol g} o]
2 Agolr A E JEsle] W2 BT A1 843ke ISP
o] 7zl el AglA B o 99 3 873
< 249

o 1o I B

22. S E HefjAlre| sgmt Mot

AAANN BT Al 713 24 ded vk 3ot
B2 1984 AT&T7E £ (divestiture)® ¥ X9
Bell Agl3)at Alolola] exalel w0z oAy A3
Aol i@ BT7F 234 243le7] ARGt olzd 2
e UEHEl 5F olF Bl dEAE A
19969 The Telecommunications Act7} ©lat BAlA}
At ISP 59l AF BAua FEAE Ao ket
A H2 EAHC, oE ARIAEC] AAse Il
Az RISVEE i ) 9 E) ARE
AE B3t ARE7] AREEH4]).

FPAA 2xZRl Agtrale) BT e BAle £L
A AAE AW g ofide] 288t}H4,13). o|d) i} YE
A2 Bes AR ] o, E3E 4%
AR AR At dAAF7] ol el A
o] EAEE si2stn, BT Agsle AzplEg Foid,
HAZ 37 2 #8929 BYE BAl TN TA vl=H
I3 SAMRIAEE AAIZE 2] AAl A= Adst
drh. B3 wFe] AL, 1999d 12€9) AA Hz=z
EnronAt®}t Global Crossing AtelellAd &2kl Aea]e
oJgk Azt BT st 48S 4822 nhid Aol
At} old) AFwket EUS FAEAFE L BTS e 25
Ao Asle, mAFHQ F2Y BAARIAE A%
7] A dmoz Ao dm gidt

20009t E9A JEUH] i fYET 2ekler
ofujs]7] Al AECE FAAEIAY. Ve UEM ¢
E%7} EolX 1 FAEY(optical fiber network)e]
B2 FEHHEA A84 2 duk dlolEEAR oz} &
AEoMe E3lA T (minutes) TE AEAHE o] &3}
Al =7 W&olt). E3) A uiagiclre] dgdZe g
Hog FAHclnz AFe EE3Hd: OC-series 5)2
B8 Add Aol B, AHl7E Al gEHo|H
(perishable), A7o| B7Fg8hZ (non-storable) 417}
AdE B FES 7FeAol & @M BT AgL =
T FEZAMHIze <zt dedlez  FiHe
NGN/BcN Aldlell= o1& #4sld doln},

shie] ARIZ, v 8o E¥E 2 #A trading
minutes®] 353 Arbinet-thexchangeAle 39EZ
Adhet old] we EZY 5E7A] ABoR dufshe &3
AS ATYTE Arbinete] ZRFL 7173 FA w2
283 YR (presence) & 7k Al Ao|Edold 43
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4% He FH2EE B9 d9E32 AFIT F
Arbinet®} BTE 2249 WIAEAS] AFE Sl o
Zo} vESZY] JEHIXNFY F%ct £ OE BT 3¢
A9 RateXchange: #7198} 7k Al A8 2do)
A8l RateXmatchzl ¥ele EREE £33 o) &
PYEM e AYE 3 A8 AT 52 BHeE B
Agozn A AR AR A8t ddde] AE5
3¢ #elF ¢ == g} RateXchange® vIF Ao
23 6719 rg Ba dIEE viujgict. HEs} AXH
A && AdoXe PP(Pooling Point)4 IX 53 Z&
71&9] Qe FEHEE E83ld AT £= ArH13).

BT A&l 445 9% 712 ulghs gl o,
549 BAARIAR ISPERe| BT Al #sle 7%
& 52 oA =k dut AFsAe} st E FEe
AE 2 AEANE gEte 7I9ER BT AEE oi¢ o)
g9 Faldes ®1 vl Reliant Energy$} El
Paso Energy £°] 2 tlEA<Q dojt}. o]&L T2 47)
o 7kx, A7), FEAUSAL 53 2o] HIo) A 2
A4S FZYPT = BT AR 837 o] dgE
olghe 4%9 fEAc] ZaHd vt EXSXER F8
BT AiAPH € & gl

A% Alleke gel, 3ule] A ZuERlEdl € o
FEAYE e dzZa pEdMe 22 YAE 23n
slent, tgE AAE AR Al A A A
Tl oet oF SRS dElAd s Al
BTE Al#sta itk Az Ash} @2 53 2e
ozl wlegt 9E3tm e F, ol FU AAE
< u|ZH} EUS FAlo] AFG ogietS st A
23}, olejgt AMIENE, f2ueyt BN &8 H=
ke Aoy, FEBA Sl =Y A3 s FEE
& B2 & gvie 2Fe e g

FE BT A9 FAshe dgZelghs AEe 784
(liquidity) 2o A &4t} F542 AH BE ¥
9] AEq glolX AR 8X3lE AT 7o) He g4oth
Z, BT AH=E 84S gusld 23 ot szt
T3 A A B3] EAsldelst 1 g3t HEE
t}. ol ©Al BT AlFe] ARRIRFES] 2 E olFold Wt
S5 497 5718 ARE F e AE Anj@tt

WA 35 295 Avrd, BT F% gAux 37
AL uAge] ASES T/ Bege AE
HAisRto 2a, PARIAECl FET AZE Az
9 FRHEo Hid ¥ £Ug 7IE & Sich durEe

wt o o

2 0¥ GRS vESZ AMEEL 30%-80%°
g glemz BTE A% Hdd of §3Fe ov) &
33 ke AL WS AL AL ATI ol
3

(o]
o
wle] IE PrAES 25 WL AAP UoE

lo

S AF WAYS adet 7Y A"E sHHe) AEsA T
& 4 sicke 33E 7K

BT Al B& (FAF) Foiztet @eizt 243t
' AME, oA R84 olst ARl AAEE @A
2 & & 339 AHr A (trading marketplace) S T
Hake Az ALRE Juidt). &, A 884 S
Halsle dE AA2=(BTS)Ee ERE opEAE
TNgslke o] BHd HARE Fdshe Relrh

I CH = HeHA| A A

31. 225 A E AT AILH

3.1.1 BTSY BT e-Marketplace =8

(13)2 BT e-marketplaced] 48022 714 (price),
& (implement), E2(QoS). AAHsettlement) Sl
o] 8L A Uk &, BTS7t ol #AHA Al
o] 873 WEEE B0 B 7FsAe] Era
FART, ol AAZ A mAo] BTA olzfd 84
29| oMAZrS AXE F UEF HA TaM2vt 9
(lean)Solof & uispr|z drh. 53], BTSe WA
ool TEA AN A7iE BAE 87 7] WEd,
o3t A aRle 2NE ol AItEC] FEF HAT A
e 4 4 dofol @t}

BT AlAlXe E3 4E9 §840 /Wt F83 ol
7t gurg, 43R4 SLA 53 Zo| oA ddZe
7+ (availability) & B3 & Sle A=A A7t 2
a3t B3] &84 B/ A8H7] 49 71e4, A=
Hoje] A R 7)E A3HEAAY F2A FolAd
71913}, A3 433ERYL Ao Addold, Tz
dAle Bt} @2 HEE aen FERAAE EY uUe
A AMES By ZA R AFY 4EA
£AANAN BT/} A¥d"daE, A7l #@lad IRU
(Indefeasible Rights-to-Use, Af717Vde]l 544 A%
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A9} e AubAckognt 7Rsdly] WEolt), BukAlke  Exchange)stn B2 3l NIBXS 28 usisle

A FAAETY BAE FRE dlol B =38HT A
NEAFL Tl 3ol fuls]y) Wi, izt Awel ]
& FH)go] A5 Wuk ohgt &4 ZEAAT H|EEA
ojt}.

uEbd BT M-S goln, duld QoS 7]
aFA AeYl ME|2E JENZ F e A FUT A
&P X Ze mIHE FHoE 39
H&S(Hub-&-Spoke) 3 Azt Al L A2 AlFske
Aot} oA ozE BT AL 2418 A4E Z&E
A3AHthird party)E B3 480l BAAEE AeelA
T, G, 2% (swap), AME(futures), X
(options) 59 tha’t e A/t BF rlsd ERE
g7l uigae Aot} = 754 (scalability) Y= 2
T9E 7] 7Y &8 F Aoy ANk gHEe
A Bo] BTSY A3 dad Fa 2dvl € otk 7t
AFPA 32t a$sBE FHA &9E w, BT
AL, FTEAE BEA B dele AUAG < H
L B, $ex ggdMe Mulx A7 44
3} A S Apdhs £L 713E AFIch

X7t 3u/9E adsdete e SYEe 1

kA 2 AulF2(governance structure)®t F3HEY

o

o

o

ok F

AAZ & H&S 344 dld QoSE AlFst
oAl e E&EFe] "tk (1904 YESZ AA
&3 RYPE o83 AlEdeld E¥= NIBX H&S 235
Aol i QoSell tisl 2vlske upt vl 2AA
A& #eln it

a3 128 H&S A334E AAR 3o, diid QosY
BIHQ FEE g BTS oF|dAe 7H8E et
(7Mg9]) BT A2 3E 985 k= NIBXIM Fa€rt
2 7 E Aol7] wlEo| NIBX cll€x e} 7§ glo] &
Zojtt,
23l Alejol®A FMAEM e-marketplaces] FRTY

e o

P

i)

o

oldls] NIBXE 334 % 23Rt Ade 2

1

NIBXT 5% %9 duldt QoSE Byste A2z
A(route profile)E AlF3H, ISP, CP(Content

Provider), ASP(Application Service Provider) 59
Fujzls NIBXE 534 AMle] dshe 574 A=2e 9
@ HEsle|ZE YARIAY, 54 ISP 22 ISP a&°]
AFshe Az H71A FAE AGE F= Ao o4
NIBX 715% % Eoirzichd, NIBXe| A2 7122
1% B 53 AR HEseIZE AT
(pre-purchasing) 871+ A &(futures), ¥4 (options)=}
2o ARA AR (risk management) FHE =3E

A o glelx 712 IXohe= FA tj2r] gBd B =8 £k Ut oHE 7eE B3l ISP 2 TRl bE
JdxE B3 NIBX(Neutral Internet Business ¢33 A9 29 55 ¥} 8302 7188 + Sidh
BT A BIB A
BTM B ] IBTI‘W T Router
iBTM /, Router [ s
ISPB " 2 .
) TI
\‘\\ ,,’I Router ISP A
B1
B2 % Al A2
BTC
NIBX+BT B R
BMP_[¢5—>BCDB

3] 1. NIBXE o}88t BT ol7|8X
Fig. 1 BT Framework through NIBX Architecture
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NIBXZ £3 BTE (F2 di3d) ISPEe] A9 o4
432 NIBXl m# 4Foz FE5Hozn AZdt.
NIBXE 5E¥ d9Zg FAsta o8] AdE 2, &
A, BTl dF B, 5EH dFFo| d&H SLAE
Featn glex B8 WUk, Folil 71EE Hiwske
7% 243 @3 (penalty) S AlAFT NIBX 3%
NG EZZ o) &3h= eHSPU CP, ASP 59| Algizle] 9%
did B u ol3d Adle BAEU H43HEE =g
2 $3)(bypass)3k] A ARl EAA 9} A5 Ao
se B Zedlehs AWE s

NIBX zH7} 4831d d9E2 Adshe A% 22
dgg 3] Wi, ARAFER] QLAY dAUSl
BTE €93k 7FF &&3A digte] E Rolvh A%
A dAUZAME, 54 e HGE JEe siFe] ¢
a9 79 el wet HriEn Ad. 28 9t A
Ao Xet vl A2, A The] U3 AxE opn, Ful
A EFATES TS 98 7IEdA g g ARl
7S 293 4Tt AYE A=k E£3 ol I
AL Common Open Policy Service(COPS, [20))9+ 2
& =& AA(dynamic policy control) EZEZI} do}
HE 71&g AMgs AHgstE 4 At

gL E Adls HAZY BE AREaeE sdthe 3
A, olg} Hl&3lA AUAE B AR, vt FE, WY
53 2o AE Ade dact o33t HollA, NGN/BeN
g7 He] BT Z2AAE U9E 7[49 HAFEE A
(hedge)3tAU th¥dt SLAZ E53h7] 98 4498 7=
£ gaz gt BT ZaAlse A&Aa gddhe ity
oz £FA FAge] AgsE ATA Y g dIE
23 vl & ojFo] Heh =3I A I E FTE A9
Y= AEsl w2 FF3lel NIBXY £33 0=
Mol A&z Qe ZA dsldrt

3.1.2 NiBX o [EXe]| 724 (Functional Elements)
ALY NIBX opldlxe] 8 715845 AH3d of
et 2k 3@ 715 8L &4 ISP BT SlojA, 2
E¢ EHos Fyso] W AHES des e &
ZAAN £58 gk
#BTC(BT Coordinator): ©] 71584% A9 A%
AHE 3E3m o8 71Fsl TRk 2 FFAE
AgA &4 F J=E sk AEAE (information
management) ZEo|t}. BTCE £ NIBXo| 3
3 2 ISPY W9 E B8 J1s 84 (ool BTM 3

F)¢} Qs Wag HEE AFIFAL Fobu~
(value-added services)& AFITHOIEY] dZ
& BEATE A% A1dE ZEES (Y TI #
Z)& AHEtE. BTCE 48R0 Aul 7] ellA
W F2E FEE MR QEA)] 98 24
£ 98¢ Pt o) B8 AAF FAISP)E B
2% 9t QoS WAL AF AA} AEE HT
4 i}

¢ BMP(Bandwidth Marketplace): e-marketplace©]
A gGZ AEe] T ARG #2F Fo FE
£ VB3 fR/Besl (M) AR fREka
Al 98-S gdshe 280 Easith BMP
€ o8 98E 3k 715848, BCDB(Bandwidth
Commodity DataBase) 3 PR(Policy Registry)#
2L tFdt doleule|~E ¥tk BCDB: o
FTEAREE 714, A47|ZHduration), A& $X,
SLA Zauads e toit FESHES A8 Lo
o|& HeJ3l AlFdhe AE FHEEst 2k BTCY
BTME, BMP7} AlFshe RS vles A= 34
3l (negotiate), AIFE P (contract), and 3|4
A4& AT configure). W FFe Az} vl
%3M), NIBXE ARIARY 234343 BTE A% F
& A%Hpublic marketplace) 28 71531, Fujz}
2 FEARME] [SPEL ol5 &43l A9 w3
2] 2 &40 F&AE s ¢ Uiy 39 ¢
AR RS 3R).

* BTM(BT Manager): AHzjrlget Hejshs 2} ISP
IAE ZE APEdel Bd #AEHe o] EEL,
BIB(Zlq 27ig) et 2 71584t AlFske A
25 ulgo2 ARixlel BTE AAR Fdsks 98E
3t} g o], BIM H4%A|(admission control),
w2l FH|(network resource provisioning), W%
SLS “d(internal Service Level Specification
configurations), ti¥E 2] 2 FE(administration
& publishing) Sl FAE A AERT HAFHE 2
AL 3} BTML BICZRE dAZ B ¢
He 714 Seol FRE W), ol (edge pricing®
7E o) DiffServ((21))dlA$} Zo] apdstd Ay
22 9% 7138 8(opportunity cost) & ArE3H=T
288 4 JoH22). =3 BTMS /98 A=4% =
ZEZ(interior and exterior routing protocols)Z

HEAGHRN, T WY D 99l A29gR 54 2
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4#E YR}, oI JIss FI] Hlelo
BTM< 2 thgol A iBTM# eBTM F 719
=4 nE2 A€
*iBTM(interior BTM) % eBTM(exterior BTM):
[SPE &AM % UlRel A& A ZaA 2w of
Uzl NIBXE 5% 439%S 9% Zaqre 3
231tk dl& B, iBTME AAHES 883l A
2 ApEsty Adzo i AdBe S wix] 55
23t BTMe E th& Fad 98e A9 71a
o] gt QoS A 8A& A3z, old L8FH=
Aol Fe Fsin, ARHoR Y W2 Hlgom
2B AHeldhe WM AFshe Zoltt. WM
eBTM & A 39 ZAANA FAdE 95t 7]
Y= 48s 29I &, o] ETAMlAE NIBXEH
t 2% HEHE E3ld T ISPY LAY
(capacity planning) ¥4I FvtHad 39 A2
BRYS Fx). = ojdke BHiE g7HE dgE
TEE Ay, NIBXek AF3H(BTC)E &3l
DAY ARE £3, 744, WE3e 7= ATt
¢ BIB(Bandwidth Information Base): ¢] 7584+
IETF(Internet Engineerign Task Force)7} #43%
U/94 Z2EZ9] MIB(Management Information
Base)$}t fAksict &, #i% 1SPY BIBE Al %
W R e By FRet Aol Ak 3F
o W3 +8 R 9 ¥ B £ FHsn
FRske 98 dth

¢ TI(Trading Interface): TI¥ NIBX® BTC% ISP
£ eBTMES] 9237 434S 4¢ AEH-o|
2 9 Aa9ge gujgtl, o] el aE, Al
Fo} AT o9F 3E, 7R E(price
index) %) 2 At FAPEAT FA Wxsj2
dolE] 5)& BTC7F thE FoAlA Aladdd &
¥ T2EZo|t} TIE X3 eBTMES AYHog,
82 iBTMES AR A2 dZNA 89 4
Fol g SLA 5o dis] A= FAE £ ¢ d=E
d=dhes g9¥w & + 9t

NIBXE 9328, ASP, CP, CDN(Content Delivery
Network) 4#lel SOHOZH = t<re] ISP 424 +
e 718)e] A& niEsle], Bot ookt FopHlag #
28 4 . dE S0}, DNS(Domain Name Server)
Y} NTPS(Network Time Protocol Server) $-& 4|3}
o [SP7t 433&0] 483 FYHEE BasiA Al
e AEAE AFE & ok T3 AR 48] 2=
£, F 9 Hotdl e MH|x TYER AFE F v
o] MuIAE 9J3le] NIBXE ISPE HIEZ Tkt of
HIAES E43tn BT & de FEAY A
(trust and reliability) & Z9dlo} 3}, =3 UEYA
488E Fiele =2 BT e-marketplace2A] &z
g YAE TEE 7 Yojok It

@ e2e QoS connection

R 4 I
ISPA |5 NIBX+BT ISP B
BT partner BwW @)t .
1 oBTM D selected . BTC k- regls ration | BTM H |
v ® : ¥
. I® T
eBTM (1" Tc_kofdi BMP Lot @BTM eer
BW provisioningI BT decision o @ i ser
iBTM ® iBTM
@ resource updated—resource check - ﬂ ¥
< BCDB o
|
\_—— J N /

market DB coordination through T1

32| 2. NIBX BT 2% AL
Fig. 2 NIBX BT Operations Scenario



264  ®E AFEHRSE WICEE(2007. 9)

2. YA A 2E AlLl2|2

NIBXE % BT9 &82 o LzA29 F3E
ez & £ vt o] HeMe /KiIRZNE A2
BTl tigh 8771 249 JeFE AlZsled NIBX Zé
d437t gt AvRleE A B o] Augles
T /N9l ISPe} NIBX w# 3BE didez Agd, of
g 2N (-] 2] =& B Ve agsE dsagol
U 715248 lIItHad 2& 1Y 123H 715849
498g FEue gl AFAAE Aolth). YA
PIgE AHde F8 534 o wWekdS vehied,
Adutdoz shie] WaFod Fuae (A AT € 7
T 3% 3o #389E Ve,

HA, A @A@) e gt TFAE] A o
F&%& NIBXS BMPel 55 (posting) st 455 714
g}, oleijt 552 NIBXO| &g d&e| S (form of
credentials)$} 22 4&S 80, 1 U8-L 39 ISP
A 71 FEe AE Zasle] BHAE QoS % %
SLA & &53Hlrks &S ¥t BMPE E¢ #
2 # 7Ed AdAY sErEE(dE 20, dFEe
A7), Avelx], BE A4, A iAo /8 )2 7lE
gt 7 e 71Ee (Aule 22) AR vAYSE 9
& 43=9, BMPE ©18 3EZ ®olt}

EAAQ AUeleE 7ledr] ad, oAl ARgAL 19
ISP Bell 7KKl€ AMALE thido® sl Abde] eojd
SLA 434 ddld QoS f24¢ sARYn sHO).
olelg 8A& Asly] A WAk theel 3 dAzE 74
e}

o 33} 274 (load measurement) ¥ 428 H7Hdemand

assessment)

o 32 83 (order placement), FH FET HY, A

7 AelHe) A5 B3 FAl (mediation) &
o 974 A% (connection establishment) ¥ z}E}u]E

73l 5.

H4d 83L B4 2 ISPY iBTM ¥ BIBE AA
A Foiz AMu)z 717 Ftl] BEE AholA (2 4%
EEE Asted lolM) FEF d9E 838 FEE
F JeAE FAATeEH©). &, sAE EFS Mu)25)
£ 717t B¢t A% s 83 anticipated demand)& &

Bl SlolA FE@ AF IR0l EAdieior @}, iBTM

o] 8% E#YS wolgo|r|d] FE3lchn wdwd, &
% A a3 gy 334 god, iBTME eBTM
7} ¥l BT ZEA| 20 E0j7ic). eBTM= @ale] A
A7k43lel A NIBXe BTCHA A BTe) 3 FE&
SAPH@). ol MRS} FAlo] (F2 o[9] 1 oAl
HARE dEREEE TIE ARSI BTCH Agddt
1 7P EHO).

BTCE FE5 AFsin(@) ol 7F¢ Ay BEES
AAEe] (o] At eelXE ISP BE ¥3d £8F)
Al ISP AdiAl o}8 BEFHD € ®). ISP A7} o]
A ISP Brt AFdke d9E: A4EL Hgddzn a4,
ISP A ISP BS} #4 @Al Eoirkedl, o] A
NIBXS] BTCel 23 A (mediation)BtHa®d 2¢4e
AgE). J4 ZaAzd 2ade A7 FEnge A
E 52 AR dAYUSY 3 A9 TI Z2EEZY
A (rigidity) Bl &3k 12t gtz oz BMP
7} B4F o2 AEEa, BT AlAo| ol Bz A%sol
UolA AF FHER AL Bo| EFEsIE] o o]
HZL AR & Aol &, RE oy BMPY At
AR& F53h3, BMPAA Agse (7He) A wiA
UZd] w2 ZA9E ol S}, tiiEe] 7o Wxe
X7t B8F 5ol due SR %E RoltHele
7k A Fol A A B3 AdHes &
we o} ok

A AR Afolell A BTN thgh Felr} ol Folx |,
ISP B9 #¢ @H$El(ingress router)d BAE Eg
A AHtraffic conditioner, 28 294w A7) %
83& #43) iBTMS 9AE FH3] A7
(provision) AZAAEAZ & A4 any 2=
AlEt & B9, ¢-BGPY OSPFe 22 QoS @2
N16& 7 Wy 22487 22eZ9 3] PHB(Per
Hop Behavior) 7I5-& 23 8H®). iBTMe] dF ¥3t
g Z0)7] S8IMe, eBTMol MH|x &4¢) we} An)x

£ ¥ /KR FY22 I BEFsln, Mulx Fgaz
=30 239AE FHs dske Zo) uiEAE ¢
= gtk BIBY EdY Jd& 2ELE 44 8

(anticipated demand) FRE o} 33 Feio didt
SEEHY =Z2Hde AAIHD). o/ iBTM ZEES
BIBollA 7831% Zelad 8 Z2ojdg wetoz g
 gZ F4) 2 7180 i@ AREFS W o]y
AR 27HE JAEY S BeFH0n ERHeR 43
871 Yie AARQ dAEFRY L3941 2 &8



Telecom Bandwidth Tradings 1 Al2¥ ol7|€x AA e AYAY 23 265

€ 8 ANTeE  £YHe gaEE(on-the-fly
algorithm)o] "ad Holdl o& Bo], ol ade
BMP$} BTMzte] d3atge] 84S Alusisl % 9
At R vl A& TAIE Felti(o]d] thejrie of
ol F o A =93},

BT

A: BW buyer
B: BW seller

Lo

NIBX+BT

(AR R ERS RN

44.. 26906909

Service
Path

B et

eZe QoS interconnection via BT

33 3. BMP ¥ BTMoiiMe| BT eAizd oy
Fig. 3 BT Decision Model in BMP & BTM

H&S 3334 31821 NIBXE 5% BT €A} A
U eE, Dt QoS 78] "Bag A4 71584ET o
£ Alo]9] A&zt i3t 712 sld(generic concepts)S
FEd Aol AL ZedH2E AR 7RI B
oA & o, (HF AA d™ AdAg Solxe] AzAl
2HE WA uiasig o) 47 2R F4sEdn AR
A 2 Eeo] Slth ole o] ZyYart Aud
Zo B Fxel Almo)y] wiel, 1 /jas) WA T2
At FFehe Aol 238 TF Alxd & o E &%
< F71 wRolt}. &3], & dxduleld AAE o}7)Ex e}
ZIA 2] e 71E Bl E3 dasHe Y
it QoS E¥(cascaded eZe QoS provision model:
(23.24) B)F ¥lung 4 2 =ejdu) ojF Byo] dA=
TEH7] ofdE 7k 2 AU JARRZE olsBAE 2F
gl Slojd 1 ERo] 7EEEY] mlRe old) tigsh]

AT Z2A 2 = B8l 4l glche Aotk ula)
A A 23] deae 238 o33 el 43t
AL AT Eole 8ot}

NIBX ZHUHIE T F3H&7 BTE Adold ISP
=oQ1t A E4(interdomain resources)® &35}
7l Y3l 71ge4e] 928 B PudiA AAY et
A& Aol & Eo], BTMY 2% H#H9) & oulet
(optimal capacity provision)& AF¥ 4 glojo}F @}
53], ISP W% % ISP A5dEse duEs Mds)
o, iBTM®] BIB7} #2shs 8 Z2udd weh /g
MelA Feadae A 832 wolEo|AY AXse
HRE HHsRI, a2z ol2d JAEA S ol
eBTM+ NIBX®| BTC9 HEo] g4l tiide] He ud
I AES AFAY, (BTMo] o832 AFd 4%
54 779 d9ZE Y32 F e AESE NIBXY
Ao 5= 4 Uk

BMPSt BTM Ate]e] o2{@ 43agellx] 7igieofof 3
€ 2HEAE, BTE o143 B2 £3AE(dynamic
capacity planning) ©|%2 & 4 9t} & BTzhe 94
< E83ld ISPE ARl ¢ 438 dAdez gasly
(dF9 84 (subcontract)old  9JF(outsourcing) 2=
R F Sl U9 YAE E3ld), AR 23S
HolBola] Rgoas TAse $£UEd(sales loss)E
F9E F Ao}, o), £2 Taale) H|Fo] B wox
o fgo] LG, ol NIBXE %o dthgezs
AL} 7HgE(utilization rate) & Eoln FUYTHNE
ERg £ 9k 39 32 NIBX ZH9$)a a4 ISP}
A9 dg9E B HHE] A3 dAEAREY A
29} viel 33L& A Aojc},

Iv. 28

£ AFie A AEY AMAL AN SAERe
Gt QoS ol g sEs] A% A8l AEHES BT
ol E A3 EF AAx AzatEAe] ey el
Aol F3HE 8TARN o9 slAM o2 NIBX H&S 4
33 MAE AN, olE THEP] Y3 AxA, 11&d
AAZAES nAH. 53] BTE 918 e-marketplace=
Aol NIBX9] 93t} A28 o184 5 ANGHeH, &9
AE S B3l 1 B3elE 2osiid

uE3 45 5 FREN BAF7Me BTE T3l &



266 @B AFEEHEE WmIGR(2007. 9)

A Aed4s fdd Qg s lstn glew,
olu| Adsle] Wag AW 7|&d AxH FHE WP
AldE vl Adeoltt, ey felvele] ;& ARl
ATl MA FHuddz EFdan, o #&3ke A
2 AER 830 B Be] gl Al HAh &2
ATFE B3l A Qe AE3HET BT dlg £4
29 =97t A3NEI|E Zue) AARZ AN 24
) iR 2Rdske 4T B8 AHE JHoH, BT:
AT&T, BT(British Telecom)$t 22 At 224 Al]
2] 89 Aol F8 =FE SAT Yok wEA A
) BT Z%Eo dis] B} AFH o= ggoan,
Uzt BARIAE 22 ARRlE ek wakd i3
& & 3i& Aoz st

ikl

rot

1T

(1) A3, el A3R& 3H3BY olsrel FAuieY,
KISDI ©]472]ZE 03-10, FEFAFAATH, 2003.

(2] olF3}, "Uel F3AHE BT A7, FHARIAT,
A1348 AllE, ARFAFAATH, 2001.

(3) R. Dewan, M. Friemer and P. Gundepudi,
“Evolution of Internet Infrastructure in the 21st
Century: the Role of Private Interconnection
Agreements,” Proceedings of ICIS, pp.144-154,
1999.

(4) T. Gros, “The Development of a Global
Bandwidth Commodity Market,” in The
Telecoms Trading Revolution, pp.1-10, Risk
Books, 2002.

(5) P. Fuzesi, et al., “Provisioning of QoS Enabled
Interdomain Services,” Computer Communication,
Vol. 26, pp.1070-1082, 2003.

(6) G. Anandalingam and N.J. Keon, “Auctioning
Telecommunications Bandwidth with Guaranteed
Quality of Service,” Lecture Notes in Computer
Science, pp.117-133, 2002.

(7] Y. dHalluin, P.A. Forsyth and K.R. Vetzal,
‘Managing Capacity for Telecommunications
Networks under Uncertainty,” IEEE/ACM Trans.
Networking, Vol. 10, No. 4, pp.579-588, 2002.

(8] N. Ogino, "Performance Analysis of Bidding

Policy for Competitive Network Providers,”
Telecommunication Systems, Vol. 21, No. 1,
pp.65-86, 2002.

[9) P. Pongpaibool and H.S. Kim, ‘Providing
End-to-end Service Level Agreements across
Multiple ISP Networks,” Computer Networks,
Vol. 46, pp.3-18, 2004.

(10) M.B. Weiss and S.J.

Interconnection Economic

Shin, ‘Internet

Model and Its
Analysis: Peering and Settlement,” Netnomics,
Vol. 6, pp.43-57, 2004.

(11) P. Bhoj, S. Singhal and S. Chutani, "SLA
Management in Federated Environments,”
Computer Networks, Vol. 35, pp.5-24, 2002.

(12] E. Bouillet, D. Mitra and K.G. Ramakrishnan,
“The Structure and Management of Service
Level Agreements in Networks , IEEE Journal
on Selected Areas in Comm., Vol. 20, No.4,
pp.691-699, 2002.

(13) J. Lee and R. Ben-Natan, Integrating Service
Level Agreements: Optimizing Your OSS for
SLA Delivery, Wiley, 2002.

(14) sty =9, HEF, "BoN #43% 3A)
Telecommunications Review 5355, 2004.

(15) &=EAEE, FAYEHL(BeN) 5=, d=384
3)#], A21A, #83, 2005.

(16) ITU-T Rec. M.3060, “Principles for the
Management of the Next
Networks,” ITU-T, March 2006.

(17) C. Metz, “Interconnecting ISP Networks,” IEEE

March/April

Generation

Computing, Issue,
pp.74-80, 2001.

(18) A=E, "SLA Aloslel|A ISPt A& EE | oig
AN B 71e/484 EAld g zd’, FRENRH
3 20049 A71gethE 2X¥=E3, pp.37-58,
2004.

(19) D. Kim, A New Architecture of Internet
Interconnection with Bandwidth Trading under
the NGN Paradigm’, Proc. INFORMS Telecom.
Conference, Dallas, TX, 2006.

(20] J. Boyle, R. Cohen, D. Durham, S. Herzog, R.
Rajan and A. Sastry, “The COPS(Common

Internet



Telecom Bandwidth Tradings 93 A28 ol7|€x HA S AHAY =23

267

(21]

(22)

(23]

(24)

Open Policy Service) Protocol,” Request for
Comments No. 2748, Internet Engineering
Task Force, January 2000.

L. Burgstahler et al., “Beyond Technology: the
Missing Pieces for QoS Success, Proc. ACM
SIGCOMM Workshop on Revisiting IP QoS.
August 2003.

F. Kelly, A. Maulloo and D. Tan, ‘Rate Control

in Communication Networks: Shadow Prices,

Proportional Fairness and Stability”, Journal of
Operation Research Society, Vol. 49, 1998.

P. Georgatsos et al., “Provider-level Service
Agreements for Interdomain QoS Delivery,”
Proc. 4th International Workshop on Advanced
Internet Charging and QoS Technology, Sept.
2004.

MUP. Howarth et al. ‘Provisioning for
Interconnection Quality of Service: the
MESCAL Approach’, IEEE Communications
Magazine, Vol. 43, No.6, pp.129-137, 2005.

UEE

2001d 28 ¢ WEApIEA
(KAIST) %983} ¥h}

20014 99 ~ &A : Aaveke
Agehst 2%

BYRok: JEY 43AF 32
SLA, viESlE Al
=2 24

e



