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Abstract

This paper focuses on the method of setting priorities for telecommunications
standardization work areas (SWAs) and standardization work items (SWIs), detailed
sub-areas of each SWA. It is based on prioritization of SWAs to make a strategic plan
that usually includes prioritization, resource allocation and standardization schedules for
each SWA in telecommunications field. We applied the simple Delphi technique and the
Analytic Hierarchy Process (AHP) to the prioritization process. We also introduce 0-1
integer programming for resource allocation using the AHP resuit.

We present analyzed results according to the proposed process. The result of this
study will be useful input for telecommunications standardization policy making and
practical implementation.
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ol Xd EAIE &7 A% ZIgelztn & 4 U} [25])-[30]. ol AWAHQA EAE AFds
o ST e FEH By, & AR o8 ols] FAAE Hrlste FHE ARk
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W7t HAdA gaEFaY o] gAsx E&) AU FAEE A5 93 e )
°let7} F&d 4 Utk 53] HEFA Eoke W% FHAT NEEERA F gAEAHAA
FEZAA A Bobg vad 4 e A7 AXY7) dEd Hete AS duolr|ye F3
4L dolert £2A | 7HeAE A ofF.

metA, 71EE U Pty FAE =&387] AsME A7EA wgel st [12). R
A, Aula A AY Fg =2 Wy EA, FE 52 F8 S, I 93 2y
A, gelae AU oR F3stn 2 2RE FHFH LR FEE WYl Ak

B d7lAEe 4 Ay Buags HEstn 78T At 2§ Avla gow
A, T o] FREE T BTl 2FY YAE U] oFdn #dE wde
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Questionnarie (2) BE 53 oY g(Status) : A TFN), 7§ (Market Oriented) :Top Down Approach
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A 3: ARJFAZEES Fof 2 FE(SWAs/SWIs)/H 7171 & (Criteria) 43
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(2) SWAS] 3 Ao Bulm 8
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B33, 4353, 7 Alolgh243)e] AYFTFon 7S HrsiA RNz, 2
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rEFE RUCE- R3] SRR
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24 2 3704 4714
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HA Yy AHP AZY=4E vqg AHP ¥ AHP $3%7l2d
ZAhR4 F7p1E 89/ 7} B7h71&E &A/%7}h
SWA B 9 ¢H¢9g] SWA/SWI <1 & $459597}

42 3 AEJ}L 2FE ABo=2d AFERA
421 XA 39

FUW AEZE 2FE WAL F A A APRALY Zo] & 239 P dFo|RALo]
g3 FPHA

AE7 2F9 AAHE A% F8 A5YS ZF3 B 39 53 FFTFIEHIA(TTA),
MY HAFEHFNATI(OSIA : Open Systems Interconnection Association)Z oA FEsx
AE HAEVES dFoE 99 MEL &3 ok A& FFHAY FA-ARAY
Z, A, AdA, d7A- § 2Pdes ZAE AAHAYGD B 5

422 24 44
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Engineering Center)el A FZA <l 3A)], A7 ENEES FEW(TSAGNA HAE 70 A
ok, mEAZFAN LS (T1-Committee) 7o A4 &k, ZAEE3 ¥ 3 2(GSC:Global
Standards Collaboration) 7t ¥4 E-of, A7 FAEF I AEVHTSAGNAN 27T E&3 ¥
oF ERIE, TARNBTAAFATYY E5715 5¢ 24.3¢6td <& 3>F Zo] 1374 &
T3 EorE MEA AAHsA

<E 3> HRFARZINFEHSWA) 2 HF 4

Rank(Priority)
No SWA Pilot Full Scale
Test Survey

SWA 1 ISDN(Integrated Services Digital Network) 4 [
SWA?2 Frame Mode/Frame Relay 10 13
SWA3 Mobility Services(Future Public Land Mobile Telecommunication System 1 3

EX))
SWA4 Data Network & Applications 5 7
SWA S Audio Visual and Multimedia 3 2
SWA 6 B-ISDN/SDH/ATM(Broadband Integrated Services Digital 2 1

Network/Synchronous Digital Hierarchy/Asynchronous Transfer Mode)
SWA 7 IN(Intelligent Network) 6 9
SWA 8 TMN(Telecommunication Management Network) 11 10
SWA 9 HSN(High Speed Network) 8 4
SWAI0 N/W, Security 12 8
SWAIIL Satellite/Digital 7 5
SWAI2 QoS/NP(Quality of Service/Network Performance) 13 12
SWAI13 Signaling System No.7/Interconnection 9 11

A4 BEF] BES dB3S FAMY FoHSWAS 2 Fopvttt EA] FA/S AR
EE3 FHo2 T4 gon ot 43UHY dBAAE /HAT U7 WECl F&T 7]
EEF7E 9ol BRFA Eokg e AA= EFIE A A7} sy A7FAT)
2 UF EFsged, o EFAAC 8§35 AW AdE ERAA} EAA &
ol & AlgE:A Y o goeg AL EE EFAA] 3= JdAxE xESIF 8
& EoFE Fe YL EN= Agsolol & Aot

® HNFEY A

BANEL £ 9N EEHULH, <F 4o AAE FNEH 2F3E #NES JE
dc 99, HFHow FFI FESWDS 1964F 56747 2R3EJL A4 B¢ ES
<¥ 5>¢

@ AHPE 9% AZTx3
1 dvto] 4EZA AL vigoz HFEFN RES +4ES AAEAY F2E AFH
EYAY T2 BHEE (Y DF 2.

<E 4> dnolZdd g HrrE A4 H

F7IE@EMNGe2 3123 FNE
1€ &9 71, Tde 8old, BUYEY, V€8T, 584
BAHE™ T84, EEH %, FUEY
g e F71E FUNE
A 53 F71&7 LMY
M~ &9 F71E% 5949
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' Legend : (1) SWI . Srundardization Work Item, (2) SWA : Standardization Work Area

(¥ D HRSY 23 gAEA 729 AZS

AAEARAZTEE B HFHRE AT EES $AES dHolxn, X&) dFE
B7ret7] A F1ES Jled &9, 343 &9, ARH &9, AAF &9, 283 Mula
SHOR ot 71&d FWY R E 7edd, FHY £ol4, TAY €Y, N1&
EE, S84, A FHe e T84, RERTY, FAFHoE Y¥rold ud &
Fr1Ede 529 PAAAE Fo o8 FEXNE T, R HH & RES ¢F
(SWDe] $8EE H7lst 584 H72AF g A= @,

® AHP R SHE7IRLE o] §F SWA, SWI +4&EAZ2H

13 dsto] 4R o8 EZH U3} Fr1Ee AAST, 4A4ER 2de AT,
27 Wsto] HEAE 3R PHH Jod TAHY Wee e 2ok 154 A2
BT @AY T2 Wt s5uAY F71E3 84 RrE] dAME Aulng F9
HES Ao 23olME 2 s12EE 137 SWAS HEA BHEE FEE Hu, 3PME
Aed 599 213} AAR W) Bo)E, 28T AFH, FAH, Aua 2w g 5
A ARz GE 4953 do WES @ F, F V12U SWIE WSS sur
$9¢ A& PRFARC A9 BPPYoz o8 sl SWAS dBHE SWIE ok
SWASE W% 2Fe dB@A7 317] 9E] AZHEFE AWK Clustering)?} o1 F}. o
BA B dATME SWAS SWIS $MEHE B2 Bt B¥, SWIl gadE 2
47t gl malels uFRols] WE 2ZdEAerde e HesA
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<E 5> EE&YE(EWD 2 2AHeH
No EEH 45 SHEH | No EEH 35 FHER
1 |Narrowband ISDN(Protocol,Sercices) 55 29 |Data Link Layer : Frame Relay LAN, 28
WAN
2 {Internetworking(ISDN with FMBS,V&X 56 30 |Network Layer 28
Services Terminals
3 [ Terminal Equipment 54 31 [ Transport Layer 32
4 | ISDN user-network interface data link 40 32 |Multimedia 21
layer(Q.920, Q.921)
5 |Frame mode bearer services(Q.922) 40 33 | Digital TV 9
6 | ISDN user-network interface layer 18 34 | Video Compression 6
3(Q.930,931)
7 {Signalling System No.7 ISDN user 40 35 | SDH(Synchronous Digital Hierarchy) 40
Part(ISUP)(Q.76x-series)
8 | ISDN Protocol Reference Model 33 36 [ATM(Asynchronous Transfer Mode) 3
service
9 [ISDN Terminal Adaptor Framework 28 371AT™™ 5
10 | Signalling 40 38 |[ATM over Radio 40
11 |Interfaces 37 39 [ATM, AAL 34
12 {Router 36 40 {SDH and B-ISDN/ATM NNIs 25
13 | Personal Communications 11 41 |B-ISDN Adaptation Layer 27
overview(Q.SAAL.0)
14 | Personal Communications Framework 16 42 |B-ISDN Meta-Signalling 28
Protocol(Q.1420)
15 {Personal Communications Services set 1 15 43 |B-1SDN user-network interface layer 35
3 protocol (Capability Set
1)(Q.93B.1)
16 [ Personal Communications Services set 2 1 44 | B-ISDN user-network interface layer 40
3 protocol (Capability. Set
2Q.938.2)
17 | CDMA(Code Division Multiple Access) 12 45 IB-ISDN user-network interface layer 40
3 protocol (Capability Set
3)(Q.93B.3)
18 | Wireless PCS(Personal Communication 13 46 | B-ISDN Protocol Reference Model 26
Services) and its application
19 [Network: Interworking 8 47 {B-ISDN functional architecture 24
20| Data Communication Networks 10 48 |B-ISDN Connection Types 23
21 (X.25(2Mbits/s) 40 49 |X. and Q. interface 40
22 |Internetworking(ISDN with FMBS,V&X 40 50 | Protocols 40
Series Terminals)
23 {Imerworking of Public and Private PDNg 2 51 {Pratocols and Messages 22
24 {Modem 39 52 |Network Management of B-ISDN 4
Networks
25 [G4 FAX 38 53 | Standardized Information Exchange 40
Between Administration
26 |LAN(Local Area Network) 20 54 }Interface architecture 14
27 |WAN(Wide Area Network) 19 55 | TMN(Telecommunication 40
A 4 Netw(’rk) A g
Functions
28 |Physical Layer : Frame Relay LAN, WAN 7 56 | Future Public Land Mobile 17
Telecommmunication System

(FPLMTS)
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423 d#4EH

@ HH7FY 8% 9 EFIFEOHSWA) HrHHEH

Aula Prb 238 Jeld 713 9@ FAEE <E 6>94 HEo| A, A, dF
AdAE 71€4d F48& 713 T3 s, BF-< AFH 8L stk s,
A &HY A7 AQASZANAN A YetdA & olfe FEFAREES e A
Boe @713 71egdd o $84E F98tn g7 Wi Aoz FolHH, 237 AR
X £& olfEe AT 2IEAFRFAGTEAGY BE, FA FAS AYFAA AAAY
AERFAEEHE T HF A F A=EF FEdte A¥YE A+3 WHEY Rez &
olgth 71&3 &Wo] g RI|Fe FLEE 4] 1Fo FFIHLE IFHE MF FaA
R, RAF Z2de] U3 FLEE ) 2§ Aol Zy] st

EE3EHSWA)Y UEHNE BYE A e SWAGB-ISDN/SDH/ATM)E 1912 A
AR, olol SWAS(AV & Multimedia), SWAS(High Speed Network)# o]t} 4t A<
191 SWAS(AV & Multimedia)o]l iz, ©]olx] SWAG6(B-ISDN/SDH/ATM), SWA3(Mobility
Services)o|Ath, AFANME SWA3 (Mobility Services)ol 1$jo]x, olojA] SWASAV &
Multimedia), SWA6(B-ISDN/SDH/ATM)<ol th. A F-ol A= SWAS(AV & Multimedia)7l 1
A3, SWAG(B-ISDN/SDH/ATM), SWA3(Mobility Services)o] 2919} 3918 AA3A™HE
3ZZ). FFHLEZE 19 SWAGB-ISDN/SDH/ATM), 291 SWAS(AV & Multimedia), 3%
SWA3(Mobility Services)& o & Yebyk

U JAHEAHEAE T2 o 2Fo] FAO e W, Hrdgde 4 2Fol JHAE
HFEA R A @E NGgEch RN ZES e AdAFdHgd A, 4 2§
SACHE widsde A% Spearman(4]®] A G BAS(spearman rank order correlation
coefficient) & A}83te] 2+ 2§ Aol7t e ANE FAET F Utk AL dAFE =97
AR F 32 FFBAE JeEE Aoz ¥ 2§ £97 e 2§59 $934d 19
#< 23, 99 ¢98 7INYE -19 & MY AEA3@AFE Fie AT MEe o
& ot 2

;o 6x 3( Xl— X?
s N(N*-1)

o 7] A,
rs - Spearman? rank correlation coefficient
- N: €99 &
Ho : B8AF(p)= 0, & 7 2§ $H&AY7te J@dA7L A3 o
Ha: A3AF(0) >0, & Z 2§59 $HA&AY 7t 4@dA7E dvh

A, AQA, d7A 2 AR SHEAE 23Y Aol7l gy Holx Hgo WIe
obd Aoz yetuth <FE 7T>oA ] 2F Alole] Hrte] i@ AEABATE AL F3k
o0 FoA BH, rgtEl4lel EF (e, n) = 0005 13) = 064295 S#%< 71L& <l
q IERY FAEE AT AERAE Y & F v § AY T4 HHE s
AT & 4 Aok 2y AA o9 & A & 2§ 974 A dEAE grane
AT, BAME &4 YRl A AdFAE AY @A 19 g FAE BYLeR
13 & ZAB/AE AT U3, FAL ALAI FBRA F& RAom g o &
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= 7Z1gAgE ghAelst ke AL v @ .
IERY FAEAET oA A3 EYAY ol 2E2HA &L olfe
BRFAE} 2 2UEHRFTAGAYLE, 7} 7|1bA4% 9] g AA], o] FFAA ]
298 Z7h ARFTHE AE FUNAAHA AGYHT 2 T840 qAHEND Aeg Fold
o}.

TH, AERA A AFERAAAEHE oA FAEHHIE ASFAASTIT
0.80= dA A (association)®] UE Aoz el

<E 6> B} 28%

FaAE 3} Ad A a7 R %
B 7.8% 57% 5.4% 2.9% 54%
FHs 8o 43% 37% 23% 2.9% 31%
ERE TS 5.9% 3.3% 3.9% 2.0% 3.9%
NERE 3.9% 2.8% 3.0% 0.8% 2.8%)
84 92% 9.1% 6.9% 4.4% 7.9%
TS 31.1% 24.6% 21.5% 129%]|  23.0%
28X 435% 8.5% 6.3% 6.8% 6.7%
BETREY 6.1% 7.7% 6.9% 54% 7.0%
ENEE] 3.0% 3.5% 5.8% 12.1%) 4.4%
EEEIES] 13.7% 19.7% 19.0% 243%| 18.1%
NZy =9 17.4% 16.2% 20.2% 358%| 19.5%
AA 3 &9 17.2% 20.4% 12.9% 139%] 165%
Au)x &9 20.6% 192% 263% 13.0%| 229%
A 100.0% 100.0% 100.0% 100.0%] 100.0%

<E T 2Fd A R AERBATE o188 4 2§ $Aes 2 v

&4 (X1-X2)2

EgsHEok| gAIU) | A0 | 4FR) | A¥0) |U:T|U:RJU:G|I:R | :G |R:G
SWALl 6 5 5 8 1 1 4 0 9 9
SWA2 13 8 13 12 25 0 1 25 16 1
SWA3 4 3 1 3 1 9 1 4 0 4
SWA4 9 7 7 5 4 4 16 0 4 4
SWAS 2 1 2 1 1 0 1 1 0 1
SWAG 1 2 3 2 1 4 1 1 0 1
SWA7 8 12 11 11 16 9 9 1 1 0
SWAS 10 10 9 10 0 1 0 1 0 1
SWA9 3 6 4 4 9 1 1 4 4 0
SWAL10 7 9 8 7 4 1 0 1 4 1
SWAII 5 4 6 6 1 1 1 4 4 0
SWAI12 12 n 12 9 1 0 9 1 4 9
SWAI3 1 13 10 13 4 1 4 9 0 9
Spearman's rank correlation 0.81] 091] 0.87} 0.86] 0.87| 0.89
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@ EENYE(SWD) Hr1d

Ae&d $4+9E SWIL6 (Personal Communications Services set 2)e] 1918 A=A 31,
olo] Al SWI23 (Interworking of Public and Private PDNs), SWI36(ATM Service)o] 2919} 3
& 7N1E3A. A A <E 5>F FZs7] uidt,

ol el e AANE FAcALY YA we AFRzAY AFE B AAd +HE
Aol g BHFAE st BEES) AR 2Y § onE APReF A 7IE&A
< WA & dE Aol

5. AnFAREs A4EFL AT AF-AY =¥

AERFAREHE AT A9 Yele YiF o2 Ao &3 YH9 ZILIE 48
AYE 430 dada & F Atk &, EEIAE JLLS JF e, Az AR
249 T840 IA IFE Atz ¥ & Utk 53, FERFAEES #E 71&€9 F&
T @203 G HAPRSFAY 4o REHIHYANA oJFoAgE L AL T
H AHAEY EF U E 7Hspecial rapporture) &8 A4 3E ol 71F 2 FA ot G #
4 7leq 27MEE AY 7127 d7d FAHE AFo] FrFolok g}, o|HAY REF
g A% ALAES 289 EAE D 230 /I JE 4H, BH, AE2H 1Y AdH
Tl A3E BE 2oFE FA0 AR #33A Xoe © 71dEq.

€ =EAMEe duzez 4483 EAlAd ®eol AMEHAE -1AFAYERYIAP
Mode)S AA &k 71&9 23(20], 21 oh& A& 7|9 @4 (object function)7t A
e EE8 Z2HEC Y S (priority) & Hdigtdte AAge @ Fol Age @
E&AY WEE §3) 4 EES Eop FAE A7AEAY vEYSR&D resource
allocation ratio)] ¥-& Hujslsto] ol 49 o] §&(utilization)& HhZ}st= Aol

IP 238& g 43 Zon Arlde 44 d7hA A e 9dE & =3

MaximizeX) a; x;
J
S.T.E}C,‘ X,'SR

x;=0,1 for all j
o 714
x =1 SWA;8 8¥d Z2HEFHA
=0, 2¥AES 3¢
a - SWAT A R&D ALPHEH & = | 7;x p;

rp X2 HE £3) v L L(cost ratio) = 20—
j

j: 848 SWA9 g
pi i SWAS $H&
R: 371834

G SWA; E&3hi &

® ZAq5 v
$AEAARE ol §Y EZHTok AU AFFord HNH FRES 72 Fobd E
FH2aAAF2Y FUA vigolBts FarE AW + U 3 oW Bojr s&Re=
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e Rols F4nVt ta

WS FRIAT AeAA(EEIHE)E AU # 1]

oA A gt FE3]Bo] HAY Bel = A+ T LA 584 A4S 58
AFH TEIEF S HME BEFECY FaE9 28U FEE TN n#sfor &
. 71&€9 A% &, AR 18T FSE B3 F EolY FLAETNE VELE AYS
g3gozH FFAU(ide resource)o] LAY 4 glow ol 713 H]&(opportunity cost)E
ZPstA @t gEts B Ao A Aotste 2YL ol#H T 73L& HAZEEA FA
7} R&DE LY FAEE 1EE ozt &  qlr)

}ﬂ

2, o
32 oy
o & Ho

@ 5 kA

B FAdAEs AERAH3Y SWASHAENEFHE A0dld AAd ALEFEL g
B34 2 2848 AEFT.

<E & AYYYF EAA 74 3P $ME9/4 824 (priority/cost analysis)[4]¢]
d3g Jeldoh <E 9ot AAE IP 2y 7€ A% AN EEY 298 vud
RAolth. & IPEY] gy FXdAE Y= F&HE 3749 (1) R= 1,500, (2) R= 2175, (3)
R=3,450%t 15&°] th3l HyperLindo LPH7I1A & o] &34 & =&EART. <& > BY
FojA A9 &S (utilization)7t AAIE 2ol & Fgo] AolA EoH (39 FSE 37t
A AYel da] g A3y ygrh vt AAE ZYL 7[&E9] RYA 7FH LS HA
T3 £ Ae WA AN & 5 J& Aol

<E 8 $A&Y/mEEN

23 -E—O):(SWA)’ 11 4 3 12 5 6 10 1 7 9 13 8 2

243 (?,_)” 73] 83| 89 68 86] 86| 69 84| 75 73] 72| 711} 71
BFE3 v g-(cj ) 200 2501 300| 250f 340 360| 320f 420 400] 400| 460| 450f 500
Priority/cost” 37 33 30 27 25 24 22 20 19 18 16 16 14
B LIRS 200 450 750] 1000 1340| 1700 2020| 2440| 2840] 3240] 3700{ 4150| 4650

* 0 SAES/HE EAME |, 10088 BAUSA

<& 9> R&D AL ETF JAEAABZH R AYEEE

7} 2} {1 (Available Resource)
R = 1,500 R=2,175 R = 3,450
Selected ARELE Selected AdEgL= Selected APELE
SWA (Utilization) SWA (Utilization) SWA (Utilization)
At=d | 3,4,5,6, 12 100% | 3, 4, 5, 6, 7, 100% | 1,3,4,5,6,7, 100%
10, 11 9,10,11,13
Liberatore 3,4,5,6,11 97% 1,3 4,5, 6, 97% 1,3,4,5,6,7, 100%
2y 11,12 9,10,11,13
L 4=9/ 3, 4, 5, 11, 89% 3,4,5,6,10, 92% 1,3,4,5,6,7, 99%
ngEy | 12 1,12 9,10,11,13

6. 28 % F¥d4TAY

B dFoAEe Fdstn e JEEAEE 2 71§ A dgsn Bk E%Z’M BE
ge] g % ste] etos Fa ¥EI JT R ARFY $4EH 24 R AHSH
FH o g3t 59 FE3 AYFHl UM %E%ﬂ.&ri} e e 238
2oz @ B ¥UAY EEL AFAGAYE AT TEHA A2EE ANSAH. £EF
ANE el w2} AgA(Pilot Testdd 2 U HEZMES dFoE ATFERAL ¥
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Na3g aASAT & 2N ANHE Ade 99 R TH go] WS BAH AR
EZ5 B2(SWD 08 $4&9 AAE 284 o, 44 RN 743 AFe
B3 ¥oF 2 $29 BUAF 1 $UE 39 3L 5T, AA AAYY, EEH5Z4
2, E23 9AAY S¢ Tt FUAA AFALE FF Sl ¢ HAL T +
=
E A7 ARHE 083} gon o T Yo sdsjor B FA Foli
(D #d Rope] AR 71&Boprl 2E AEAT AP Big HEMZ ddte] B AR

b8 ABAA SHESo| ot

(2 BB EEFSNFRF LHAAL "B Solo) BURY R st ZAY A
B4 42 BAWL WESHT ok

(3 F71ke] 2AAAaAZ] 2% HAE o, ok FF £ olhuolx, A
Udg ol 4F AFHTAL 5 583} Ay Weto] Frolof & Ao BT

7E FuBNEZY AYe 2R 27 Awte] RAE AU JPIE BTz, of
BEol AUR Ao d&de] $UHAY, A B2 7|7 AYL wed +85E £3
NS AU W, ANE PUELL AY 2VALY NEZENESA T Ao AGH
B geiHoln B dEue A% 2 29 Rl

EY, olad $UEe AFAY] WRY Ve WHEL ol¥A BASHL oF %A A
F3ste BAlo Age ANGRA & Aotk Bilollz AAY WHEY 4L BN B
o A4HY BVAEES AAHoln PuHoz AsPo=y Yusdd BAG olNF
N GolE B2 ¥ 4 3L AT man

Bog, A714o2 ANY 2y Yzt B2} AATT A, AT FuU 523
$227 2 9% 58 228 4 e PUES AeeD, oo e Axyel U= AREA
BT ARAYSYL 95 Ae 9T HAGT T & Ut
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