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ABSTRACT

Internet and mobile traffic continues to surge exponentially in recent years due to popularization of smart
devices, the appearance of various internet services carrying large amount of traffic from richer content and
applications. This phenomenon leaded to various network problems such as the congestion-delay, the non-balanced
traffic ratio between ISPs, the continuous network investment cost and the Internet access problems. In light of
changed data-driven communication ecosystem, There are growing concerns by both academia and industry that
settlement-free peering and full transit regime have the limitations such as not only difficulties in maintaining
mutual benefits but also difficulties in securing investment incentives for upgrading network performance and
quality. Thus, it becomes more necessary for introducing the evolved internet interconnection regime which can
fulfill the AIl-IP network environment. This study derives core issues regarding internet interconnection regime in
Korea and suggest new evolved alternatives based on three point of view(traffic optimization, cost optimization,

network investment optimization) through the empirical analysis.
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Table 1. the definitions and the features of Internet Interconnection regimes

Internet interconnection . L
regime Definition Characteristic Source
Interconnection regime that
neither party pays the other in | ®Network resource can be used
Settlement-free Peerin association with the exchange of completely for inter-transmission of [5]
€ traffic, and doesn’t have packet [21]
obligation of traffic transmission | ®Free traffic exchange
to the 3" ISP
Inter.connectlon regime that makes eReduction of time delay through
peering agreement among ISP shortening of hop count [12]
Secondary Peering which has relation of transit with | 1T derglce P e etion of [17)
;za]lie ISP or IBP which has IBP(Internet Backbone Provider) [36]
ackbone.
Interconnection ~ regime  that .
charges fee about excgeeded traffic * Monetary reward about imbalance [12]
Paid Peering g . . ) of traffic ratio [46]
to ISP which traffic ratio exceeds . .
lafi e Full Transit cost reduction [51]
regulation.
Interconnection regime that large ® Resolving imbalance of transmission
t bet 11 ISP and 1
. ISP divides set of advertised route cost between sma anc large [17]
Regional . . ISP
. informed at IXP according to area, . . [47]
Settlement-free Peering . . ® Accurate  observation of traffic
and only intra are traffic is . . [51]
lated rine obiect generation amount of regional ISP
regulated as peering object. is available
Interconnection regime that large | ®Providing all connectivity(Including 4]
Full Transit IS_P provides relatively sm.alll ISP the 3rd ISP ' [44]
with complete full connectivity to | ®Providing complete SLA(Service [46]
all destinations in the routing table. Level Agreement)
Interconnection regime that small ¢ Transition  connection o selective
destinati 4
. . ISP connects transits from large estt a. on 41
Partial Transit . .. o Strategic usage of surplus [46]
ISP about selective destination not
. network(upstream, downstream) [39]
the all connectivity. ® Cost reduction of full Transit
Interconnection regime that sender | ®Based on QoS
has option of QoS(Quality of | ®Clarification of the place of call
Sending Party Network Service) or best effort network and dispatch of [20]
Pay(SPNP) pays fare according to selection for | ®Overall profit increasing of internet [40]
proper division of a charge for ecosystem(Attracting internet infra
using of network based on QoS. investment)

Fefofol sk A vlE-E Az & gl
Regional Settlement-free Peering A= 3 ISP7}
IXP(Internet Exchange Point)oll 3A|% x4l
(advertised route)2] #g-S |G = Hatsla st
219 W B2 =5t peering tHYC 2 SR 54
ZA| Ao e'747) Regional Settlement-free Peering |
Al 2 o] ISP}t thafit ISP 7F A58 =
48 A4S AT = =3, APz & 5
2.0] ISP7} A9} ISPellA] HhARh Edi w5 i3]
A3t 4= 9)= EAJo] ool Full Transit AA=

= B AEASAA F 7P Mgl =2
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le 2. The purpose of the interconnection
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The purpose of the interconnection Source

Communication equipment connection among [16]
ISPs(Connectivity/Access)

Compatibility among ISPs [42]
End-to-End Packet delivery) [45]
Resource and traffic exchange [31]

Functional, physical connection with other [19]
user regardless of internet service provider

Routing optimized depending on loci of

L. 12
congestion in the network (12]

Stable traffic flow) [23][39]
Establishing network profit system

. - [18][38]
(profit-seeking)
Reduction of cost for inter transmission [15]
Attracting new investment opportunities [54]
Resolution of ISP revenues stagnation [1]
Increasing profitability of the industry [45]
Securing cost for internet network extension [17]
Revenue sharing among participants [3]

FHo g getdc) dEY= FAA 75, A F
Ar]-g-sks), ISP A A #3541 vgat o
I} Fdo= gl gy 2 T2 1,
kel A g, HAzRZE ola-f, QlEWl
SRS R vEYZ FARe) IE BAow
o) 1 9] ISPZF §Al4dwR] 94, ISPEZL 53,
Fd Akdzke) FakshAl ol o8xle} B8 Jls
2 1AL A BE3 RE BB &3 4 9l o
HEA el A3 A4e] BAS ofngic) ueba] 2 AT
ol M= AR el A Sl gk weAEkE
E#j¥ %A 3Ktraffic optimization), H]-& 2|4 3}(cost

N

P

E 3. F8 aEAkEel A3t 4o
Table 3. The definitions of major considerations

Main .
. . Definition
consideration
Providing smooth and fair traffic
Traffic flow to every users by managing
optimization data efficiently within limited
bandwidth

Finding effective solution and
designing with the optimized cost

Cost .
L. to achieve the best performance
optimization 1 - c .
within  limited communication
resource.
Network Creating optimized environment
investment for acquiring network investment
optimization of communication ecosystem
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optimization), WEHZ Fx A 3Knetwork
investment optimization)@ ¥-F3lo] A|AlsAc) 2+
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A H=ske] Aol Ak HYZelA deleE
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) w AZAEAE AT dAlelqrel ik wE

3.2 ¢i7te| iy
H Ao = Al-IP WEY=Z Aldel] Fghslh=
A2 JE Yl AZAE AAof o ek 24} A
Alg FHoR Al 7P F8 Al EE #A43,
H|-g- A3}, V== FAF HH3hel T8 aeAke}

H A 891F Zhell 945918 vlal #Agk. ujet
A B2 Od%oﬂxi% 71534 (MCA: Multi Criteria
Analysis)% o7 Akl KA 3 AdA e o)
o] Akl WhoR 4TS =gy o Ad

[<]
= Ao 283 4= 9JE ANP(Analytic Network

E 4. F8 el 9 A as
Table 4. The subtleties of major considerations
Main
. . . . Sourc
considerati Subtleties Definition R
on
1A Traffic Purpose for maintain traffic ratio of upstream and downstream to adjust cost [45]
exchange ratio balance between two network
Disclosure of . .. . . .. . L. [55]
2A . Disclosure of transmission and reception traffic arising from internet citizen
traffic pattern [25]
Traff| 34 Routing policy Polif;y that'makes iF efficient t(? control ml?tual traffic .by appliying stable [25]
. routing policy that is agreed with ISPs to interconnection section
ic
onti | 4A | Network capacit Referring to not bandwidth of equivalent connection point that traffic is | [13]
W . . .
A mip ¢ pacity gathered except network of each ISP but bandwidth that inner traffic flows | [49]
za
. Problem that happens at ISP that can’t prepare enough network capacity or
ion Network . . . . . .
SA . . bandwidth in response to increasing traffic amount among ISPs which are | [11]
congestion-stagnation | . .
interconnecting
Demand of dat: . . .. . . . .
6A © atraff(i)c ata Increasing speed of mobile data traffic in comparison with voice traffic [39]
7A Usefulness of internet| Subjective satisfaction level of each ISP business about current traffic flow | [18]
service provider in comparison with invested network [34]
Cost system L . . . .
Ot Syste Considering of data centered interconnection cost system that existing voice
1B | corresponding to . . , [52]
centered interconnection fee system can’t accept
IP network era
B Regulation against | Regulation against excessive profits from other ISP such as phantom traffic | [27]
unfair profits and excessive traffic pumping [52]
Realization of . .
e.a zatio O. Structure change of free connection system between both sides of ISP
Cost | 3B | new interconnection . . . [17]
. except hierarchy interconnection system
B opti system
mizat Calculating system | Necessity of realization of proper calculating system for distribution of
ion | 4B of internet network maintenance cost and network resource that is invested | [22]
interconnection continuously to handle increasing traffic in IP network era
Level of Level of cost charged from communication agency that person who make
5B |. . call is member to communication agency that person who receives call as | [52]
interconnection cost .
a cost for using network
6B Market scope of | Current interconnection market means wholesale market(IBP, ISP), but there [27]
interconnection is movement to expand scope of charging to retail market(CP, End User)
Guarantying of . .. . L L 10
N . y & Guarantying connectivity of profit regarding investment for communication [10]
1C profitability of network cadabilit [31]
. work u
investment Pe Y [40]
Netw| 2C Fair compensation ?rofit distri‘%)ution for each player (IX,. ISP, IAP, CP, End-User) within [26]
interconnection ecosystem should be fair
ork - - -
. Transparent Transparent disclosure of investment recovery for each business should be
inves| 3C . . . . . [27]
C tment disclosure of Rol | possible for fair compensation about investment
e
. . - Setting condition to prevent injustice business(Rejection of equivalent
opti Setting conditions of . . . . .
mizat 4C ustice business connection, delay of connection capacity expansion, bundle cost charging) | [50]
ion Jus i to acquire investment for communication network upgradability
Degree of . . . . .
Law system maintenance for creating healthy internet interconnection
5C governmental . [27]
. environment
regulation
683
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M-S vhEe R AREHAlE =Esheh A, A
ARRAE viEko R vEST n¥S P5E)
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I3 F ASAE o] Fankakl sl =gt

or

¢

s

V. 42t

4.1 SAREHEE 25 MR B EF

H AFex= AP WEY=Z Ao 23kl
thekgh Qle|ul AYefA| ik (player)E2] A2 tHE
AAEE 43 5 e A AsAHSEA A o
g gk AAEE] S18te] o] 24 wiAS B Al
7HA F8 el gk A o] EE EEE
o EdlE #HAsle] AN WeEe B agiv)g,
Edselaol, ehed A, Ve §54 vES
3 E3-AA, dele] B =8, eyl ARz
F-8o]| EAIglt). vlg- Ak AN MR 1P vl
EQIAHe| g o, Fdolel gk A, A=
= ASAEAA 7, Je A S A, A
IAERE 75 ASAS AR S SRk v E
A=z FAF HA-stel] x3E = AHTREE FAR
ol B, FA BAk, TRt B gl o,
FAAN A7 ==, AR A A=rF EAgek
=23 78 y#rske] AES Aoe o 2 4

o} 7.
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B 5. MFES 7 2
Table 5. The correlation among subtleties
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4C V VIVIV|IV|VIVIVIV|V|V|IV]V]|V v
5C VIV |V v VIV VIV |V]|V
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Table 6. The priority result of subtletles regardmg traffic
optimization
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Traffic
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exchange ratio
Disclosure of
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traffic pattern
A. | 3a | Routing policy 0028552 | 5
Traff
ic 4a | Network capacity 0.043712 4
; Network
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AR Fo AP AR diste] S3
PHollM =25 A E =& A e 7
AFHAE FH3sle] 7] di3i-(Unweighted
Super Matrix)S 7-8}3, S2]2~F 7+ 7529} 27|
a-S sk =4 7 dlalz(Weighted Super
Matrix)3} =8+ 3§ 2 (Limit Matrix)& +& < ik
71 HaE& F3le] ol $IX|7F Mo} Gl 914
gk W Fhol] 717t 23 oJskHAlE & 4 9l
ol =9 7 daEs TR gske s A
29 715 theiEo] AARE Fhell RI3kAl =, o] %

7ﬂ T FES Sl A4 A ke e wE

T Qlck oFA Fbe dieES TR Feto]
°q°1x] seo] St tjsiHo|r}. & AFox= o]
Al ANP W 2ol F35= H4-L 53l All-IP A
el gt el A dkeE ¥k & 9l
= T8 AR AFESE g A E
EZ3lgich 1 A AA), Eaﬂm F|A3}e] &3
A F 7P T80 =2 R ] £ 6
3} 7o) V== E4+-A zﬂ(o.083193), to]e] &)
%2(0.068786), VEIUAIRIAI] F8(0.048930) -2
= vepgh

LoxR

E 7. 9% 2HAS} A W] 4w 5 Ay
Table 7. The priority result of subtleties regarding cost
optimization

Consid . Priority derived
. Subtleties A .
eration from limit matrix
Cost system
1b |corresponding to IP 0.015258 1
network era
b Regl.llation . against 0.021348 6
unfair profits
Realization of
B. 3b |new interconnection 0.028552 4
Cost
optimiz system
P . Calculating system
ation .
4b |of internet 0.043712 2
interconnection
Level of
5b |, . 0.083193 3
interconnection cost
Market scope of
6b |, . 0.068786 5
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Table 8. The priority result of subtleties regarding
network investment optimization
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Fig. 2. Alternatives for internet interconnection regarding
both main considerations and subtleties
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