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Abstract

HEQT SHH(NCW)0IM M&H0|EZA(TDL)=
I g@z@g SHAIO|C} 2|2 322 Link-22&
EO' to1 Sief 21 2|2l SH| 5328 Z2ofotal /oL,
Ch2 204 L LS 212E S 7|2 22140 2 QY
7|12 37 3 E8UE SAA(KICC) 2 28 F517t
Z715 710 2 of|AtEICt B s Link-22 EO'OH
2 HEYT EX| S5 241010 Al X|A12
5tA|2 RIcketn, 214 2| KICC 22| JHEotS
HIQHBICE 17 SHHE0 2 AZEILAH(AHP)S
SHRSHOM, AILIZ| Q8 DIZIE BA0 2 [ljoto)
ElStN S AZSHCH 24 ATp 7|2 KICC A
SQAIGHH sl e Z2I(NICC)S AlAEH= HQt0|
2 ZHO|| A 712 Q2[5 ZHo 2
SRIEICH 2 A= = TDL 2B RA9| 12ef
oI5HS H2|EHe A O|AFHZ Zl:li7f 2AeR

Tactical Data Link (TDL) is fundamental to joint
operations in network-centric warfare. While the
Republic of Korea is deploying Link-22 to enhance
naval Command and Control (C2), its technical
complexity, including multi-band utilization and
automated routing, poses a significant operational
burden on the existing Air Force-led Korea Interface
Control Cell (KICC). This study analyzes network
control complexity to identify current system
limitations and proposes an optimized KICC
restructuring plan. Using the analytic hierarchy
process, the study verifies the feasibility and
robustness of alternatives through sensitivity analysis.
The results indicate that establishing a new Naval
Interface Control Cell while maintaining the KICC
framework is the most favorable option. These findings
define the appropriate scale and roles of future TDL
operational organizations.

Z&H|0|E{ 3 (Tactical Data Link),
A& HEH0IH>H A (Link-22),
LSS EAHIL(KICC),

HEH3 2= (Network Complexity),
A|&5t 244 (Analytic Hierarchy Process)
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A <9 o] § ¥ = (tactical data link, TDL)= ZHA]- A2, X3 =
Al, FUErZ A A FAAT FE 23S A Yot A g BAY

o
o2 YEYF 54 A (network centric warfare, NCW) 2] 3H 4]

71¥kg o] 2r}H[1]. TFEFL Link-K 5 A A A < &7 Link-11,
Link-16 5 A% Hlo|H P 252 &3 $tom, | NATOE &
Ao & LH Link-22 EYS 52 Folt}. AFgs|A A<t ol H
& 39l Link-22% HF/UHF t99] 7}1¥H A &83} =535t5 2%
gg Aot HAX AAR, =Y Al 7|2 S5l TDL 2§ +29]
T2 A Q1 BT} o A EH o
e &§ 24 Mo il A4 TDL Bl S FB e ¢
55 A 4 (Korea Interface Control Cell, KICC)2] ¥} =
Zo| g3t P EE 83 59| Link-229] thF A&W
542 Y 2o 24 =94 EFE 435 57
2,019 8 5 U= HH Y A FHEA & FHo| /\]%ﬂ
.2 A= Link-22 £¢Jo] WE TDL $7 WHSHE 7|&4 o
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HEE 2, Link-22 TQl0j| M2 HIESIT SH SHT &4 & KICC

2 AFoM = 71E B =9olA Holy,
= A4/ (connectivity) F7to & FA F
o5 ot nd 245k, ASSH £49 (ana-
lytic hierarchy process, AHP) 7| {2 Z-&3}0o] A
tel 2] JfHete S AFH LR HF5HL

A g,

TDLS YEYI FHAE TR A% #4712
2, Aol ol e 88329 B4 EAA AL
EARRE OA2 G2 AN 28T 5 UA 9
Zo}. ol2ut ST IAST-FEY] Fol HE-+F
B5oH §AT BAARE AN FHE= T4
EAYole & 4 ALk oS B3l AAAA, AHE
AAA, HAAA} G408 EAYRE FRF

L ok

= t2]. =

St=A &Y ole YA A A (TDLS, Link-K), KVMEF,
ISDL-I1 52 74928513 9l T}H[3].

Link-22= NATO7} Link-11& 7§ A 5t0] = st=
Aol FAdo] 8= F2T AsHold3da
2, BLOS(beyond line-of-sight) £41& X Yst=
HF/UHF #4154 7]¥t9] TDLO|t}H[4]. SH=72 &
Al €9 %9l ISDL-1I/Link-K ¥ Link-169] Link-22
E FMEoEN, S5 A E AFAA A dAs
AR A5 HAE T A Folrt[5].

2.2KICCO| 23 & 7| 51 /a3l &

ik

7z

KICCE SHtE Moo TDL Y EQ A E B T4
sk s 71dolth. KICCE FF MCRC(Master
Control and Reporting Center), dfjs- KNTDS
(Korea Naval Tactical Data System, # A= £ 2|2
%, KNCCS T& 29 %), KTMO-Cell, 0] JICC
Somne 3 4YYRE 4157, 0 & Kiccs
AZ = RCS(remote control cell)/RICC(regional
1cC)% 3] 7 TDL YR 5ol 4R E B
Fatet. o] FFo)A] KICCE MEYT EZ22X] 4
Aot Fuka-A e ZHl, AFSA FE o HF, o}

=

N

MUEYT A8-7192 ZYUEFY) 59 5
7155 £33t &, KIcCE AsA 2ol 493}
718kt YA 7H AT L84 SHO| A A
2757 Hstol opet FH 9] golgHya
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SHA R 2 F JU/T ,UE
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2.3 Link-229] 7| &2 EA 1l 28410 W3} Q 9l

Link-22+&= NATOSQ] NILE(NATO Improved Link
Eleven) T2 A E & Jf@t% XAt TDLZE, Link-11
o] 4dS S &SI Link-165 HAst =5 A =
o} Link-119] @2 544, 7t FFA, A% ASE
52 7§45k, Link-169] @A 2 A 2F(200~300
NM)Z 913} tf o o]-& A& E&stth. 714 2
= Link-22& TDMAE AFE5t1l 1A E WA A X
W Link-163 A 7| ™, X535+ 29954
HAUSH & A5 A&2H] 75 232 A
3k 9| &2 17§ 9] SNC(system network controller) 4
ZE Yo7} A 87/ =S #Elcte wHUEY
F(super network)E AT 4 Qlo], Qo) u}
HF/UHF 3492 38 8T 224 A4 43l
ot A5 Y| E Q)2 P4 o] 7H55lh6].
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t}. Link-222] SNC 7|4 A o] &L E 9] o] = A-&-A} 9]
MNYE Haststal AAHoz HrE A4.2HT
T o], IR BAS Fukg A goly s P
YEQYT 4 5o = T FES I 4
A2 Link-22 Ao 2z og H&do|egya

715& Aot s A o] &89 oS AR
t}. w2bA Link-22 T o] w2} 7] £ Link-11/16/K &
A9 ZHE YEAIANA Holu, b5 =Hl-tF
FA o] A5t FHE FEHE SF0l 24
2 Agoltt. Ao =, gF- At A3t 8
E o}, Link-22& NATO 77/|1= F 22 7= o] 2=
& 4= d50] 7ttt St UL E vaS
ESHSE Link-22 =J 71949 ASHAA A] B2
&5t B EF 77 7hs itk A7) ol B e A o%
2 5to] Link-22 Z=9jo] A4 7d9 SIS
TS AE3E YEY T #9 522 Ae o]
P 28 YA MIA 7] = TR o A KICCo
g Wit} &b ety 2.
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2.4 Link-22 Q) 0| ©+& SA| F-oF 24

HE

Link-229] =92 7|2 Link-11/16/K o H] T3]
o & M EYDL etul ot = 2 AAH S F7HA

714 Ak o] & YA 02 1ol 7] Sl | EADLF
A BHE(C,,)E T3 ol md .

Cctrl:ax net+3x Z n; XRi)+7XSL'hange
i=1

1)
*N, BN & EHE B/ M Y EYT 5
n; iR Y E Y A0 Folats 74 A} 4
R:vlolE 7j4& 9 E&j Y ¥ (Link-22% HF/
UHF 5A| 2808 Uk £7)
Fa HY 2 YELZ AAH ¥
(Link-229] AH535} E4] H19))

o, B, 77t FEO G Bl %A

S,

change:

12 A\ A (Link-11/16/K) oA Q] BZEE C., ot
E]— O]-‘L’ Llnk—227]- E?:]‘Q— ‘E—]- OE Cfuture‘j’]— = ]IH)
Link-22 99 9] opd the9 vro]

KNST

(HF/UHF)& %°] siue] YEQAR P45t
N,y 07} S A0 S7F3te}. 53] s 2 5494
n (T8, &, FE7] 5) 9 AT =T
groF AA F2AF KIcCTh A F 7he et A 9

AE G 7S a3 &2 £S5 4 0] A H

7hs7gol v =

Mol b,

Cfuture ~ Ccmrem‘ + A CLink22 > Q‘h (2)
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Link-22 A5 298 (automatic routing) 7]
2 W9 4E BolA T AL RN L 4
3 AZA Aef] ZHA] (monitoring load) Y521
L Z7RAIRIT thekA] gl €] KICC A A
C, 5 2Yot+= Fo7t ZAysto] 23
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<<t 1(Case 1)> B+ ZH A A - 1/2 KICC, S+
HH 3 KICC FH]
71& FE F 29 KICC(FZFA

DL
2

>
-

44)8 fA 3,

Sl ZF- A F=7F= KICCE HAZR . o] -2+
T KICCE 53 &5 HIE SYHstAEA, 5
o AA] KICCE B E & Fo] &4 TDL(E35] Link-

22)S A4 A A BASEE 3 Ao|t}. 3 KICC
& e E Fok st FA o= s Fa
9%z Tt T A o 1/2 KICC 7|52 ©
&4 =S A AT Aol Basi,

11'315

ofl ﬂllﬂl [‘1["

<"FQl 2(Case 2)> T+ B AAH
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HSE 9|, Link-22 =2l0)l ME HIESIT SH =

Table 1. Comparative analysis of alternatives

Category Case 1 Case 2
Domain-specific management via dual KICC potential ~ Clear role division (KICC/NICC); requires integrated
C2 Structure o - .
redundancy in Joint corrdination. data-sharing protocols.
Expertise & Naval KICC enhances maritime Link ops; high NICC deployment improves Link-22 expertise and eases

Responsiveness responsiveness to Navy specific needs.

Air Force KICC workload.

Interoperabilit . .
P y in cross—domain network management.

Maintains unified KICC framework; risks inconsistency

Requires new KICC-NICC interfaces; offers higher
long—term stability via clear accountability.

Higher Q&M costs for three separate KICC

Organization & Cost sites(personnel and infrastructure).

Initial CAPEX for NICC establishment; cost effective
compared to KICC expansion.

Policy Feasibility Navy’s operational autonomy.

Challenges ‘Unity of Command’ principle; balances

Aligns with existing system while addressing Navy needs;
command authority requires future refinement.

Table 2. Evaluation criteria & weight assignments for AHP

Primary Criteria Sub-criteria

(Weight)

Description

Ability to rapidly configure networks in response to naval

. . Responsiveness 0.25 . .
Operat|ona| Efﬂuenc\/ operatlonal reqU|rements.
(0.5) . Technical proficiency in addressing navy-specific issues (e.g.
Expertise 0.25 Link-22)
Implementation Cose 015 Minimization of redundant investment in personnel and

Cost & Feasibility ’ infrastructure.
(0.3) Organizational Stabilit 015 Minimization of friction with the existing command and control

9 y ) (C2) structure.

Interoperability Jointness 0.20 Maintaining integrated connectivity with Air Force and Combined

(0.2)

forces.

FA T 249 1/2KICCE O E 55, Ex 2
of| o X1-& NICC(Naval Interface Control Cell) & Al
Asto] s AL AHA T Nicce s &AA
A £%0 2§17 A4 7 A&dlo 8P & 8.7
£ A Ak FAA KICCE AL A ¢hu] d F
%4 Link-16/K Y EQIE FE3}.
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g Tots FEIIA(FH FH)E 5 FUF
AE FAFORA EUAS AD 5 Uk 0el, g
2E NICCE 53] 312 278 F5A7H 5717 2
AA-EF A4S AEA h ok sk, Aot
Z oo et 27} A AAH ol m, ek 1L 27
2R3 S 7 Ho] At
% 0he) AehE & ¥ W5HH Table 13} ek
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3.2 3to] mHE e
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AHP Z4[7,8]2 B4 A2 2455 5
A nde sl AFeeta I Ao =2y 4

2:1/2KICC + NICC) 2] A% Ef}A]S 81 5}7]
o) AHP 7]9S & §-5o] v] 1L B4 3Tk B} 7| %
274 -84 (operational efficiency), H]-& % A
7Fs4d (cost & feasibility), A3 -84 (interoper-
ability) o] 34305 MY B AL AL 2
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sistency ratio, C.R.)< 0.1 O] =
3 & AdFNA =EH 7SR 7 A7t = A
AP S S8 FHAZS A5t T

7} A1t Table 39F et

HAE7} el Ro| 2 AHP B4 23S S350
el 2(0.590) 7 HQt 1(0.410) HH] £ BHFAS
SESI= AR YE T AR Ao duEd, 5
ST T FEAAE 71E S AAE KA
= eh o] 2% Ao, ol AA 9 A 9E
Al F2E FASHEE Bl vtgd ez Eold
o BH, % dedeledas i A4 €
A2 24 A4 S9HolA= NIccs BEE
2-&3te Het 27t &2 BHE Aok 59, H8
)l SRl A 4l3F NIcC A o] 7] & KICCO| &A1
T 73 A & ol eh= L3 g ol Zel = At

Table 3. Quantitative evaluation results by alternative

Case 2

Sub-criteria Case 1

Table 4. Sensitivity analysis across strategic scenarios

Responsiveness 0.564 0.436 0.141 0.109
Expertise 0.228 0.772 0.057 0.193
Implementation Cose 0.287 0.713 0.043 0.107
Organizational Stability 0.220  0.780 0.033 0.117
Jointness 0.680 0.320 0.136 0.064
Total Score - - 0.410 0.590
AsHolHPg 2 289 FAEA AR 4=, =
o4t AF ol o wEt gt o S A}t
Sto], 2 Aol = AZ A2 2G40 =8 4

A), ¥]& 884 %4l (scenario B), 1281 #F & 3
L (scenario C) 2] A 7}A] AU & A A5to] Ax}
9] A 114 (robustness)2 A Z5F A TH9-11].
-AYE AR BEd SA): S8 AR
gol S22 71E A1 (60%) -
- AU B(H|& 5284 F4): 5 v 8T
2] et ol 2 7HE A1 (50%) F-o
AU c(#3A AD): med, HE, de

BN

Mo

Scenario StFrsZigS'C ( Op!\fecl?)zfc I:q?nt,lgrop) Case1 Case?2
A Operational 6:2:2 0.414  0.586
B Cost 2:5:3 0.363  0.637
C Balance 4:3:3 0.420 0.580

Table 4= 7} 7| &8 715X H3lo] ©H& tjete
ALY HEE B4 U E E4(sensitivity

analysis) 23to|th. 24 A%, BE AU 200 A

S

et 2(NICC AlEQh)7F et 1 HiY] dd 9 9E
Aotes A0 2 eyt 5T ¥ 2d 5840
60%2] ARl 7tEAE Fogh AlyE 2 Ao A
T 9ot 27 SAIE FAIRTE AREolH. o=
Link- 22 2-&9] 9l°o] NICCE &3t A 2 A&
GH7L G AA A o] F S dol, A H T2 At
ARl 8 AAE AJARGT 3L H[& 9 22 ¢
AL F A5 A UE] Q Bo A T tiet 7+9] Ao}
7t 3A Holx AL, NICC 41/ o] 7]& KICC &
2] 9] Bl 3}& WAL ) oA &9 AEE
A 5 Q= 7R AR S Ao
AB}H o £ e £42 grt 7|29 84 A
Y 7HsAdol: EFotal Bt 27F H A9 A
< Hojgt

428

Link-22 £ 4 549 AT L FEHA
% 45E 9% w4 2X ol
FBAF 4 o KIcC 24 EFF T34 Wst7t 271

Sttt Link-22& A&3hd HEHQI 43 A=
HF A&& A dsto] A% E0F o 242 €4

2 XAot8 2, KICCE o5
4

Ho dgdoz 2429 = A= AA=

A 7% GA 2 £ ATA B Aol H
4 29 BASHE o 22 BEAG. B4
E

A2 A, 5 0, Je ZUET &
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