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ABSTRACT

In this paper we present an integrated methodology for strategic planning in telecommunications standardization.
Especially this paper focuses on the method of setting priorities for telecommunications SW As(Standardization Work
Areas) and related SWIs(Standardization Work Items). To make a strategic plan for telecommunications
standardization in which usually includes prioritization, resource allocation, standardization schedule for each SWA is
based on prioritization of SWAs. Our methodology integrated various existing methods including the Analytic
Hierarchy Process(AHP) and a modified Delphi technique.

Recently, rapid technology evolution in telecommunications fields increases the necessity of developing more and
more new standards. Also increased complexity of those technologies makes standards more complicated, more
specified and more thick than the past ones. As a result, the number of SWAs and SWIs are being increased
constantly.

Furthermore, rapid telecommunication environment changes such as deregulation, liberalization, privatization,
regionalization, and globalization surrounding standardization bring about new challenges and opportunities. Due to
all these trends, strategic planning for telecommunications standardization grows more and more important.

To cope with these challenges and also to make the more efficient use of the limited standardization resources
including time, financial, human resources, we suggest more logical and rational approach that will be a backbone of
strategic plan for telecommunications standardization. The telecommunications standardization planning process
involves a MCDM(Multi-Criteria Decision Making) process. The Analytic Hierarchy Process(AHP) is a kind of
MCDM approaches. Our method is based on a combination of a modified Delphi technique and an application of
AHP(Liberatore's spreadsheet model). Analyzed data from Delphi technique is used as inputs to AHP. In addition, we
also focus on the technique how to combine group judgments and to handle a large number of comparisons.

We present analyzed results including Pilot and Full Scale Survey 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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SWA'1 ISDN(Integrated Services Digital Network)
SWA 2 Frame Mode/Frame Relay
SWA 3 | Mobility Services(Future Public Land Mobile Telecommunication System X%
SWA 4 | Data Network & Applications
SWA 'S5 Audio Visual and Multimedia
SWA 6 | B-ISDN/SDH/ATM(Broadband Integrated Services Digital Network/Synchronous
Digital Hierarchy/Asynchronous Transfer Mode)
SWA 7 IN(Intelligent Network)
SWA S8 TMN(Telecommunication Management Network)
SWA 9 | HSN(High Speed Network)
SWAI10 | N/W, Security
SWAI11 | Satellite/Digital
SWAI12 | QoS/NP(Quality of Service/Network Performance)
SWAI13 | Signaling System No.7/Interconnection
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SWA 4 | Data Network & Applications 5 7
SWA 5 | Audio Visual and Multimedia 3 2
SWA 6 | B-ISDN/SDH/ATM(Broadband Integrated Services Digital Network/Synchronous 2 1
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
SWAI10 | N/W, Security 12 8
SWAI11 | Satellite/Digital 7 5
SWAI2 | QoS/NP(Quality of Service/Network Performance) 13 12
SWAI13 | Signaling System No.7/Interconnection 9 11
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No 73 g2 S a9
1 [Narrowband ISDN(Protocol,Sercices) 55
2 |Internetworking(ISDN with FMBS,V&X Services Terminals 56
3 [ Terminal Equipment 54
4 |ISDN user-network interface data link layer(Q.920, Q.921) 40
5 |Frame mode bearer services(Q.922) 40
6 |ISDN user-network interface layer 3(Q.930,931) 18
7 |Signalling System No.7 ISDN user Part(ISUP}(Q.76x-series) 40
8 JISDN Protocol Reference Model 33
9{ISDN Terminal Adaptor Framework 28
10[Signalling 40
11 |Interfaces 37
12 jRouter 36
13 |Personal Communications 11
14 {Personal Communications Framework 16
15 |Personal Communications Services set 1 15
16 |Personal Communications Services set 2 1
17|/CDMA(Code Division Multiple Access) 12
18 [Wireless PCS(Personal Communication Services) 13
19 |Network Interworking 8
20 |Data Commumication Networks 10
21|X.25(2Mbits/s) 40
22 |Internetworking(ISDN with FMBS,V&X Series Terminals) 40
23 |Interworking of Public and Private PDNs 2
24 |Modem 39
25|G4 FAX 38
26 |LAN(Local Area Network) 20
27 [WAN(Wide Area Network) 19
28|Physical Layer : Frame Relay LAN, WAN 7
29 |Data Link Layer : Frame Relay LAN, WAN 28
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30 |Network Layer 28
31| Transport Layer 32
32 |Multimedia 21
33 |Digital TV 9
34 {Video Compression

35 |SDH(Synchronous Digital Hierarchy) 40
36{ATM(Asynchronous Transfer Mode) service

37|AT™M

38 |ATM over Radio 40
39]ATM, AAL 34
40|SDH and B-ISDN/ATM NNIs 25
41{B-ISDN Adaptation Layer overview(Q.SAAL.0) 27
42 |B-ISDN Meta-Signalling Protocol(Q.1420) 28
43 [B-ISDN user-network interface layer 3 protocol (Capability Set 1)(Q.93B.1) 35
44 |B-ISDN user-network interface layer 3 protocol (Capability Set 2Y(Q.93B.2) 40
45 |B-ISDN user-network interface layer 3 protocol (Capability Set 3)(Q.93B.3) 40
46 |B-ISDN Protocol Reference Model and its application 26
47 {B-ISDN functional architecture 24
48 |B-ISDN Connection Types 23
49|X. and Q. interface 40
50 |Protocols 40
51 |Protocols and Messages 22
52 |Network Management of B-ISDN Networks 4
53 |Standardized Information Exchange Between Administration 40
54 |Interface architecture 14
55| TMN(Telecommunication Management Network) Management Functions 40
56 |[Future Public Land Mobile Telecommunication System (FPLMTS) 17
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2%
(Subcriteria)

FRENETN [war] [swma] [swa] oo

(swAZt A 2)

AYS+ a#tA o 5 N
(Rating Scale) ’ L. 3237 ¢t 3. i%.‘)]q'nim%g tet (2, 4= Abelgh) ]

Zswisheh shel QU F Ad) T

BUELEER (501 (s | [oma] (o]

Spreadsheet
Hode

Legend : (1) SWI : Standardization Work Item, (2) SWA : Standardization Work Area

<Id 4> FRFAN ZEE AHEY 729 ASE

DA 5: AHP ¥ SHF7/IRDE o] 837 sWA, SwI FHESEA

@ AHP /IS 1% dule] HEA AHA 9 7t

12} date] M-Fef os x#£3) dAdy FrirjE-g AAIL, JAEY 2dE AAsA 22 °
o] AFEAE F 358 FA4=] don FAH WEL o Ak 1RoA ASH £4339] 9
A AR xR mel sAAY] Fr1EF g RI)Fo A AuEE FYRTE ) 2R
Zt 7Z1HE 1370 SWAS] tialiA BulRE s AN, 3RME JeH U B9 ¥R
Hof RolE, 28]l NAH, AAAH, Mula ZWe s sH HEE e AT Ho o3 FUele S
T F, 7 JeEE SWIE VS S Sk AldRARS o E H2 7F swadl tis] Ay uHER
dg A 83tA AT A AuR g +3y% Holth ols ANFRANA AZY=HERHL HA Y
A E =5 sfite) SWASl A¥E = SWIE ToHE SWAST vl DA AFABAS} ASoR Q)
3 AZHEFE DK Clustering)’t o]Foh el 2 oM s swASt swio $4+9E g 3
Zhsteet. 3, swiol tdiA= 2 7t AujEstrlele i REoly] wie] AZFHERYLS Iy
2 A4k
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4.3.3 AIEA

® FrrlEel FRE U BEBHREOKSWA) B

sl Boh ABE et slEel o FREE <E eold BEol S, AIAl, AFANAE

A ARG AR Foebl BRRAD, B¥E A%Y 3RS Fashy Siylh AgHaEe ¢

A SUAZOIA FA e Q8 olfe BuSHEEIAE GARE B4 e

o o 3248 Yelstn Uv] MEQ Ao Folsv, 23l 3

WEARRAAAS Wi, AA FAH AGFAA 4 HREAEALEA B gl + 9
£%

4z
o
2
R
I
y
2
0
r
4
PN
tﬂ
oa

8 $53E A¥e M]TE A7EQ Aoy EolHd 7 FHo] gt BrF9 Fo5+
JOFo] 2BHow TBANE /I Fo4 AL, AHH W) UFF S35+ 4 IFY o] 7
7] @
< 6> FHI7|ES] T8
FLE S}A AQA | A7A A 53
M il 7.8% 5.7% 5.4% 2.9% 5.4%
73] go] 4.3% 3.7% 2.3% 2.9% 3.1%
YIRSk 5.9% 3.3% 3.9% 2.0% 3.9%
NERnT 3.9% 2.8% 3.0% 0.8% 2.8%
% 34 9.2% 9.1% 6.9% 4.4% 7.9%
7144 &4 31.1%|  24.6%| 21.5%| 12.9%| 23.0%
ZRA 4.5% 8.5% 6.3% 6.8% 6.7%
2353 6.1% 7.7% 6.9% 5.4% 7.0%
ERPE 3.0% 3.5% 5.8% 12.1% 4.4%
b BRI N 13.7%|  19.7%|  19.0%| 24.3%| 18.1%
A AHA é‘ﬂ 17.4%| 16.2%| 20.2%| 35.8%| 19.5%
AAA F4 17.2%|  20.4%| 12.9%| 13.9%| 16.5%
PR 20.6%| 19.2%| 26.3%| 13.0%| 22.9%
A 100.0%| 100.0%| 100.0%| 100.0%| 100.0%

EFIEoKSWA)Y FHTHE B Ao A= SWA6(B-ISDN/SDH/ATM)S 1912 A8, o]
o]A] SWAS(AV & Multimedia), SWA9(High Speed Network)ao|glth 4FiAle) 1$91= SWASAV &
Multimedia)©] 32, ©]o}A] SWAG6(B-ISDN/SDH/ATM), SWA3(Mobility Services)©] Attt 1Al A= SWA3
(Mobility Services)©] 19°]3L, o]o]A] SWAS(AV & Multimedia), SWA6(B-ISDN/SDH/ATM)<= o] 2 th A o]
A= SWAS(AV & Multimedia)”} 191%3L, SWA6(B-ISDN/SDH/ATM), SWA3(Mobility Services)e] 2$1$} 39
E AAstPhE 73%). £RHCE = 15 SWAG(B-ISDN/SDH/ATM), 29 SWAS(AV & Multimedia), 3]
SWA3(Mobility Services)w 2 =2 YEFSLTE.

AT JARATAE T oy 2ol FA FHA% w, FriAuss 7 2Fo] A sigE
Ao gk 7hA#-E Rt ARE4 mEs 409 AP A e, 7 259 SAeHE wd
8l -& 79 Spearman [5]2] A A3 4= (spearman rank order correlation coefficient) s AF&3le] 2} 152

4
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ol7t A& AE HAEY ¢ Ak AdABAse €471 AY 7 AP 4aaA S vehl= A

o7 3 2F9 o7 o 25 FEAE 19 e AL, 959 ¢9E AW -19) e R
HQABA+E Tohe TAH S e otdsh Atk
L 6x D (X, - X))
LEITTTNNE DD
o 7] A,

rs: Spearman®] rank correlation coefficient

N: 49

Ho: BA4(p)=0, & & 21509 $42A%7: FRBAZ B ek

Ha: A#AF(p)>0, F 7 ZFY SAeHE7= 43347 Ao
A, AAAl, AFA R ZRe FHeHAE 294 Aot Ao H Holk oo W e ofd

Aoz el <x 7>olA Wl IF Abele] Frte] itk MIABATE A Fgon] molM B
H o riH51EC] EF r(ax, n) =rs0.005, 13) = 064298t} 23S 7R Q3] 2579 $Hes= A%
AaBAE ZHRgY & 4 Ak & A9 FY ¥rEE sty Ay B 4 Stk aejy AA ol
B Azbe ZF 23 o] A YEAE griie AR BAME &5 Rl A9 AiAle
A9 ABAFIE +10] 77k #AE BRYLE MR 2 AWRBAE AL A3, A SQACE A
ARA $E Ao YeiY. ol 5 7ed1E £t A d7AlE A9 oholdAEE

oulsty, olgt= ] oY FFE FHOE s ZAd= AR} Atk AL ujgict
<E 7> 254 8¢9 4 AEABAFE o8¢ ZF 259 $HE9 dH vlZ
<9 (X1-X2)2
zF31Rok| IHA|(U) 2 A+R) | G | U1 |U:R|U:G| I:R :G |R:G
SWAIl 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
SWA6 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
SWAI10 7 9 8 7 4 1 0 1 4 1
SWALll 5 4 6 6 1 1 1 4 4 0
SWA12 12 11 12 9 1 0 9 1 4 9l
SWAI3 11 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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MAH oz 2§ $AE9EI UolM AT FAHA Frizt REEA G olf= HERT
ARl H 2ISAHARFAYAYLE, Arp J2pAATY] Y HA, o]FFAUAMu|2 FIF FKE
G2 Q% TWHAHY] AAFAT I FoAol AYEY Aex Folddh

8, A=A A AFERAZDIHETHON AolAH SAEE e MEZBRASTE 0802 Al
A (association)©] A= RHEE e

= &35 swn F7HE )

29 M 59 SWII6 (Personal Communications Services set 2)°] 11E AR, o]ojA SWI23
(Interworking of Public and Private PDNs), SWI36(ATM Service)©] 2918} 3918 7153t 3ch AHAIRE A2 <
E 5> #FZ37] vk

-
K3

ol Ao Ae] AAH FHEHHYE G wet AfRA 2 AFrRAte AAE B AN B
W43 AAe] FAH L @A 7,82 obF Ful @ A7t oI, FF JAR EI)7R o

frolsiof & He APRAABAIANE AFAXo] ANE L+ e LHF A= shtef =
23 AYoR 2d £ gon AP 7 A7 JFHLAS AL ¢ S Aotk

5. 28 4 gFA+AY

B JoME FHEL A ARFARH 2 Je FA uigsty B aEHY 2E3Y 22
A% st WP Fo EFEI U3 ¥ AT L4y A 9 A% WSl dedt
o] 273 AP, dolA ArFAEF di FHeS] AHe 200 I Hu g
ol m&3l MAAPAY L A% FTAA HIHE AANAT =3 AAE H2Hol w2t A@zA
(Pilot TesyZ# ¥ I HE/NEL AR AFGERA E4FHE 2M3MHeh 2 FolAM AAE=
A o=e) B38| Zo] mhe AAT AR mds FEEwhel T FHed 7Xe &3
A B3t od, A FUlolA sh AFe 2823 2o ¥ FEY AU I FAE EE9 FHe F
A, AA ALTF, EFeEdAS, 243 d¥AY F& T FHHQY AGgAHL2 FF 3
Sof & Al & + AUtk

B Ao AELe o o o] 3t ke R iAol B AAE "ol

(1) B Fopo] AR slgiort 2 R A BFT HEAE Aste] #A HEvte] A
WA QI FHEZo] oS Rth

Q) BARFA TEUAECF BRAAL vBH fojo] EHHPLR Uste] AR PR
AT FAHE Waeskil gk

@) B712ke] ZALEQAZr0] £8F HAE vE ot FF 2 dlojEpolA, HAM AL o8
T AFETNE B Z 83 Avle W] ATEofof & AR HelLh

7120 ARFAREFE AP 2] F7F Ao mA e AUeh Pl =73kl diFLol 4
7t H@o] oJEste] £HHAY, FA BEF 711 AYE ded] 8% fEIUGS AAT
o, ALY PHEe 2 A 2raA NERHNERAM S A He Bt eyl Bl

v AIHE AFH & A& Aotk

X2 do

o=
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=3, olHT WHEL AHAY T B HeaS YA WAL o] F oJRA FF3}et=

TAO) slgg AABFIA g Aol WytolUst AANE WHES 88 T Bo FPHA @
AR5 HFH L FElHor AU 2N FRFA BAAT o[HIFAAY FoJE TF T +
AL Ao wilh

Log, A7Hoz ANE TP YAste] &3} AQAYF A, AFHA FY &8 235
AP oE 5 52 & Jdt= WHES ML, oo wet daAe] = FRFIUEFE WA

A48 £ AL ¥F BASL T ¢ Aok
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