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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 telecommunications 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).

CHAZ 742H(Bandwidth Trading), HEHAIAE] OFF =M (Trading System Architecture),
olE{ull ASE<(Internet Interconnection), QoS(Quality of Service)

o-+tH4

» Keyword

cHIMA - AEE

« Z5 0 2007. 8.14, AAY 2007, 8.20, Ak
* AWt FGe zug

# o] =i 20049 % St s AT A gt dTE A5 (KRF-2004-041-B00118).

: 2007. 9.20



258 EJ';E 74::}:1 ]:Eéﬁ‘!—‘El uI'HI)LwL (2007 9)

marketplace)o] FAHE Fgoz A e, o
2003l BT Alge dAAZCoR 36009 98] el
ol2xlon, 20065 EE Mg L shxae] dAAA AAE
TEE oln] 3439l e AR He Zsizt Bui5). <
s A Qlzela she WA Aldldls BT9 olE vt
gog g Jogso| & AgaE vE Aeloh

93] Aol tgE el 2 BT & A7t 4l
ﬂsli ol EAjgitt. <& B0, 7IEd, Axd Az

< A5 Y3 12 ArEA o =Zal(off-line) ]
rﬁ‘ﬂ% WHIE 5 A& WwWIME (6), (7), (8)
oM AE bk glt}. o]F dAte WO*XPH A ok

.M E

B2 A8 Ved 7129 #HAY (best-effort) W2
o] QAEllellA XdBsl] FRAA wdstn gtk dEA
9l o7} ITU(International Telecommunication Union)
9] NGN(Next Generation Network)elu gyl
BeN(Broadband convergence Network)Z} 22, Qg
719 AR S 9k A zekEA ] IEYlelt). o
£ At a4 Bxe HAE w29 Qe eAEQl
(bilateral agreement)*] QoS H%} B Ap|AFEEA

IAE dold diet(endto-end) QoS(Quality of ©
Service) S sk Aolch (Service Level Agreement, SLA) A|2kslelxle] ol

o9 s $7am, olpiE dipne) g So7i(bmdwidth broker) 29E AZRC S (8
11_7}_ /\]/\]7}_ }\131}\2 —ﬁ}‘eloﬂj\‘r_ zlo]_ B T %it ]‘lc')rl—\: [9] [10] ‘é:S_ I‘Ei‘;\ E‘j/“'ll'] ﬂ?ﬂ—o{‘_ﬂ_(trafﬁc
229 olglyl $ov PuE AwA AA @Ad b exchanging hub)?l IX(Internet eXchange) & 3
25}, 53] ISP(Internet Service Provider)E H] 53t 1SPEt Eal pagssel AdEE st sled, o
AR Aa&alA ol5el Apd geg oz i § T4 =R ““’“ne) BI== 2349 * Rt ANt &
QAATE BESTh o] ok 2 AAe ux) am o STOI WEME () (11, (12), (15) e 2 7
cH1,2,3). T3 ISP Ajelnle] Aol 2skael wpp, o o7t BA Y F< ‘“:"7} A, E#‘ A% (13
PARIAEL G F(bandwidth) 52 &3] (capacity M PIS Eoront7 A=eifd A2 £231 BIS(ET
management)s} 89018 Yol =41 8 £ S 45 System)d AR DA Sieh. e SRR 7]

Xﬂ?ﬂ]oﬂ —"}31% E_OLTL 9}‘4’ %bqﬂl—/—\— /\]—?j?(}oﬂﬂl ];E}’— ]60 ]’*‘ E‘Z‘r;ﬂ?l BTS"” ‘:HOHH Xﬂﬁ]aﬂ c\)i:rLﬂ”

_g_ al i=5 - lt A —]o
"ﬂ‘ﬂ"‘-?i = A48 (transmission capacity)< =S mrestar 271 Wl g e gt

AAel AT BN HE 2 rhed(cost center) o NON/BON g AN QIEL gl e
7] el AR BISE 913 71 oA Azt deh B

olefgh “g&elx] WDM(Wavelength Division Multiplexing) % i J A & . BTS o9 5 AdA el v <
o Aol WAL felZe] EsHcommoditization S T 0o Z Aejlzl(Bandwidth Trading Engine, BTE)
ZANF|AA WAl Lekke] o)< AR AN &7 H‘“’GH g Al zAolr}. oS lsle] WA A
Azt WEY (volatility)o] 2 BAMu|ze] g B4 © dE QST f1% d23E 3 BT A%

19, Olﬂ

2,

s
4
>.‘;
Lo,
&
o
ro

e = e "}‘Q‘E(average utilization rate) o %7_3:]:44 f 5;-]‘]3‘;]’ 37(4‘)1]’\1‘” H&S(H}Ub &~ SIJOkE:?’ﬂ

AmHos 95%-40% B3 Aoz LA UtH(4 ;afiq]_ 71 BTS op|eiAg Akei. 53] &jue)

ol mHe] Suisle] QERE EAE SQIHYS) o] &S 3=, NIBX(New Internet Business eXchange)

o met AENS B PAZS Ansle] AL TS 2 gy oFEAE Avlela, BT Z94F I 1 &9 AU
Sl 22 A gt

How 8atHe ] 2000 ¥ EA3kH 2 Tt "]

< V53 EU 58 $402 ddE #eld g Az

2ol A= »l_‘l olgigt AL dgE 7‘]EH

(Bandwidth Trading, BT)Z FH€th 2 EAIAe] o 1. XIMIC] Qlejullz} cHd = el

f 2% (idle bandwidth)S 23 Arizd 23] 5%
71720k olajsle] AlgTloEm ExE XA =

Agstels Aol Ak =z gek ole A= W& A 21 AMTH lE{Ul QoS olret tHAZ AHzj
A BFoR Awste A= FRel ZdH(trading NGN/BeNS| 334 ZHE vl Qos7h 7Fsd Q=



Telecom Bandwidth Tradinge 3 Al&®l ol7|€lA4 dA g Agrd 2y 259

& FAES Algste] 179 JEY 7 gEARIAE &

A3A7IE Aolth13,14,15,16,17). 2] Dt QoS
7 APsar] deire F1Ee] ARA SlEd AsE
Agto e REGH, oje] 3HHe s)5esrt Agdol
of 9}, B4, 71471 B4 JE, e QoSS Tt

71 9 ] X}_Hl—x%_‘i 6:193% T 2Al—\:. ?lEi‘;ﬂ B
U4 298 A2E el Bk el 2% 534
o o)

(e} ’
zMspH 173 HE, S e ¥ Az
o A

131\% 7]1—/] peering¥ transitS 5 &
AEAAE ISP 94 #AE AUAA AZSATa 5
a7 wHEo] NGN/BeNe olds Adspr]d AgsiAl &
o} m thEshE ISP A TalA g QoSE A8t
Al =H E]A g oJste] ISP AdT2E tid A
“x}ﬂ AAE S ol ajlo] E rFeAE EAldt)

- olEe AvE| et rhedithd 1 ARle TS
\er]ﬂl 22 Fo [SP7 EAkithe Aol e Aol oY
g}, AVAA ARsE ISP Aol ATzl ) ts
3 Ad WA AFARE Fa ooz Ax BEsA
A ARIARE AFHA AN Aus FAE A=
oe] 9t} AFARIY dojAu B oR @ ISPrt
A} ejol Atha digt QoSE TG Aol A o
o, BT NI T Fslele 21 Asict

7129 thxgd AATLZE dAsk] szt
et QoS¢ BTE Eu} A 7+dE 4= 9 Aotk 1
vt el AA 2 ISP AR 0l 2] Ao o
3 SAE A = gl wE e AARAES
ALE ¢ gle A2 AEY ASPEEFES Adetn,

EXDBEE RIERER PSSR

olgjal = 2 =3t
oA, AFe BANES AR A Aol
whgrjsict.

g ISPRE ZAe] X FajA|a QIEHl Efjge] F44
7E 7} S7Kekel whet, 1SPe wate] 3 -8 Sloxl Ae
2 3] (performance and capability management)
7t o9 AR eLR BAE D gt} o]¢ FAld ISP &
OﬂH]J@L 7@71-4 /\01/\4 =0 }\131/\ 7HHL° Eg].oq Oh}Q
(revenue management)ol= A& dslojof 3}, o]
& el el S AEStel uhe BT A1ge] 248k ISP
o] iz T BN B o w3 A 8
= X793

22. A= HefjAlztel sigtnt Mot

ZAAAANA BT Aol 71 & e Yehe nlxelt),
=2 1984 AT&TVE £ (divestiture)® o]F A9
Bell As}3|Ab AloleflA] @xelgl whaoz fxd 3}3]
Aol digk BT7F 254 243ke7] Al&eisltt. oleler 2
g el 5 o]F BAKeA AFAGE Aue
1996 The Telecommunications Act7} Thdglt B4IAL
AR} ISP 59 415 BAus FaAkE R Hist

WA S 2E0 ol ARdRREe] dAske FHelA
WA $US7EE Slstel BN SR E) A=
A& Satel A= Al 4).

YAl ezelel Aol BToME @7 w2l
A AAlE AU & oldel 288H(4,13]. o Wt UE

92 Fee AARteE SYsl] oz, 24E e

A AFA Qe AN o, ezl A
o] EAKS siAsta, BT &~fHe AHIES Solv,
U= 37 9 89 WIS BAlo| FHAI7InA v}

go] BEARRIAIEL AA7E 280l AgaA8E st

Aot 53] ml=e] AS, 19999 12€e AAl HE=E
EnronAtet Global Crossing AtelelA] 2Rl A2 e]
oJgk AR BTl tigh 43S d34o2 vzl Zdol
Atk olo AFHkol EUS| B4IFAFE S BTS /e 23
Ao Almate], mAFAY S2E FAAAR B
a7 9lgk wto s Ahog ska 9l

20009t E9A QIEUF] e g EFe 2gRleR
ujulE 7] ARk FEo R BRI Z19ES] A 9
E57}F Fo 3 BdE(optical fiber network)o] tiit
22 FEEA A g dnk dlolHFAIERE ot &
8ol M el F3AIZH(minutes) T% QIEIYE-E o] &3}
Al =71 wizelrh. 53] HUlAIRiAMe g B

o2 439 #ZEsHd: OC-series &) &

B A Aol wx, 4HZE ARM] oEH ]
(perishable), A&¢] E7}53l22 (non-storable) AA]
ANE B FE3 7Fedol &k wekd BT A
= AREANH A9 Qlzmal} <lEdlozm Ed
NGN/BeN Althelle t % 243k ol

shel AR, Pl w8 255 i @Al trading
minutes®l FF3H= Arbinet-thexchangerls 3¢
A} old W EfY sE7] AHFoR UH”HO}*

A AlFTh Arbinetd] ZHFL 7H47 E4 ‘L}F/} El
THE AL Aol Eglol gt ds

_g_/\

=

xJ oz =A4xA o]

rr 1-\:1 [ = P

23 AR (presence) =



260 wE A FE RS HOGE(2007. 90

AT He dMzFE Sl d9gEe ATdn. 5§ = diEd FKRIAES WENS ARES 30%-80%Cl
Arbinet®] BTE =% WAKIAEH] AFE Sl & #Ed lemr BTE 93 9uigd of &3 o1 &
T VEAZS] WEQIAY TR £ U2 BT 39 folx sivte AL ol 3340 84L& At ol
A1 RateXchange® 719k 7k APellA ARG Rdo]  wiale] tiRE Fujae2 aSdAl g 243 =
<Aslo] RateXmatchel &2l ERFE 93 ol & < A% Uﬂﬂﬂ Sl w2t 7P A 7ol AlgsiAl

JEFoME AE A A8 M= 55
Aoz Aef A AR S8k die] A8
v T £ gt} RateXchanget® Vs Ao
23 6719 SBE B dIES vinjgitt. Byt HAA]H
A elA= PP(Pooling Point)4 IX 53 &
19 el FeHE&E E8st] AU £= ATH13).
BT Aol A< S48 712 viee g wet, A
BA FAAKIARY ISPERe] BT Al #ASlE 7Y
52 oAl Ut dnt As|ApeL shas gl B
A& 9 AEAHE Bhs 7I9EE BT A< w5 o
2ol BEage® Ha 9tk Reliant Energy®t El
Paso Energy 5°| 71 th¥4Ql dolt} o5& thE 47
o 7k, A7), BEAUNIA T 2ol I AL A
2ADE AT E=3 BT Al A% tiEo] 9%
olgke &9 TrEHO] 7w Gk BRI EE
BT APt 2
A7N& Al g "}ﬂ ELIC IR ]
TG %W et FHoxe 22
gov, tddE AAE AR Aefste A= A9 A
*E%?ﬂ"’/} o A7 SAASE A diEiA 2= ARk
TE At vk Az dsht @~ 3% 22
9—4—"/}?] WAl ejEst e 5 =W ARIAE
< W53 EUS FAl] Adet of-gijkE nidsta 1A
ol g AHZRE, vyt BN 752 AE
= Ao R e, HHEA 575?01 =7 ﬁ?l [FEx
A8 A S glvke 2Ee s e gHdh
T BT Ao &43k= "ﬂoﬂi"]‘ﬂ*
(liquidity) &Hell 3A &3} 84S AR =
o] FFel AolAl AP 2AsE 91gk 7]vte] He gt
Z, BT A= fedS GEap]ol S Fajte} szt
1315’_ AA A EFo] EAlsllolmt 1 &5t drE
th olE Bl BT Aol AARES] FedE olFold wheh
Fueh 1R1% 515 ATE F de AE vt
w4 FE U "Lﬂii‘ﬂ, BTel| gt whxfn
e WX Fﬂ AHES TP 8l
Haslgtowa, =

=2

P71

A ore

\J

.

I el

e

g
_12,

mlo

OH
ol

hvy

%jgl)‘

)

PaaAEel 7 Aze

Q) FApIgel U B FolE A 5 3l

fo it mo my

£ o
e
=

wE 4 Qirks Ee A,
0 1) i) e
o7k Al A S AU

Z ¢ JE FA9 AwrH(trading marketplace) s T+
3 =]
=4

oAt

Asl= EAlz ARES ouditt. = Ay geAe =
ksl td 2 ZAZ opEA=S

A %(BTS)EF
& A2 Fidehs Aol

Il = H AL HA

28 AUE 2t AAY of|EH

31.

3.1.1 BTS2 BT e-Marketplace 28

(13)& BT e*rnarketplace/] 38122 714 (price),
T8 (implement), 2(QoS), A4H(settlement) SollA]
o a88e Hio}ﬂ k. &, BTS7F o5 #AlA A
o] sk WEES 5’\]"” WEAIL JheAde] o
TP ol AAR A 1ol BTeA olelg a4
E9] og7he A £ YR AA ZaAAb test
(lean)=lofok & eJnfsl7|= g}, 53], BTSw A
okl ZEA AR ANAE BAE oA 271 Wil
olg]gt A|lxElC 2 RE olgFgArIEe] FE3 P Al

29% Qe 5 gefok ek

o mﬁ
o,
kd
=2
2 °
X
=
12
i
lo

7+ (availability) < %217} bl
o3t 53 887 BT7} Ad=7]
Aolle] 4 B 71E ATHEAAY

< A
dAs Hot v e ﬂ FaARAE
A AHEES HAS }71011 A Bt 289 s
EA A4 BT7} AlﬁEEltiﬂh, 71 gz IRU
(Indefeasible Rights-to-Use, Al71zHdel 547 A&

ur} e



Telecom Bandwidth Tradinge 3 Al&®l ol7|€lA4 dA g Agrd 2y 261
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ot} I2lo] ek QoSell tisl 2nlshe vzt wilg- 34
w2 BT A2Ae Eolx, duld QoSel 7|wket :
% A AEYl AH2~E A A9l Fde 4 a3 18 H&S 433&E A= s, didt QoS
AEHAS X9 2 wilEE FHeR s ZFA FEE A BTS oplEiAe] e ek
H&S(Hub-&-Spoke)d Tkt Al & HakE Algshe (7 BT A2 31H &5 st NIBXAA Fd€th
Rolt}, oldF oz BT AL 2483 284S 2% 31 78 Ao|7] Wi NIBX o7|dA 9} & glo] ¥5
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Fig. 1 BT Framework through NIBX Architecture
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