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Abstract Ay F24E 9 o] HE Mulaes, 1 F
2ol FaAdol g <d2le RHHoz EA s}
The goal of this article is to stress the v AA S8rFe 543 Hriel dEsteA
impor tance of good quality in = ABAQ 71EE AFstr] ook, ol#Hd
telecommunication services and to introduce ol E Anlx FAI A-PEAME AMEAR
two basic concepts on the service quality HE AR ARE FHsto A= e w=Fo)
in  the  telecommunication industry: A& 5o goh(el 7, Parasuraman 50| 7j
QoS(Quality of Service) and NP(Network sta1 Zd Azl SERVQUAL AP E B
Performance). Based on these notions, (Parasuraman et al., 1988)). &y A %H
presented is an integrated scheme for A AMujx FA FFe Ydaie et 3
quality improvement in telecommunication Q38 AZels S5HE goksts Aoz =
services. In particular, proposed with this HEsie], dA= ’\1“]i7} Ad=Ees 734
framework is an efficient and effective (Service Delivery Process, SDP)& 7j415}o]
establishment of a balanced set of ofwt gt} 53] Falabds Zo] Hudt £
parameters for continuous monitoring and o ojsle] AEFAHo g gAY} A
corrections of service performance. o AZAgol HLE& FHHE Av]X(factory
service)®] 74%(Chase et al., 2004), SDP9]
Mg B3 Aulx F2 4L o¢ ansy
Key Words: E4lAH Al 9] AMula~xd oAy o] A&7V s 73 3¢9 (sustainable
(Service Delivery Process, SDP), competitive edge)E& FETel QoA HFZ
QoS(Quality of Service), WIEY 3 #g o|t},
(Network Management),. SLM(Service Level a8y ARFAAA A FAAGe] A7}
Management), WEHY A A% (Network 2AA oz A7l TQM(Total Quality
Performance, NP) Management ) , QFD(Quality Function
Deployment), 6-sigma®} Z2 tiEAQ EAA
P FHEEC EYH7] AT AL njmH
1. A& 2o dolt}. ot 7H] FalMu|zd] oig
FAAYUE Y5t A&l 27 E SPP AR
AE R Auze Fo FAE FX8n B S27A QAN F AEe FFHola AAH
3= A2 9 °é‘-4 M F2% 5X F9 ¢ W Eo] AFolAM &exu A= g,
shuolth, AzPe AL EAB Y uAlol H 2ol 9fAof SLM(Service Level Management)

He /A Aol BeAl AEo] EAsly ¥ € THLE I FEHH FIRHE] AXEAY
o, EAAAY o EFEL AxY A =5 dk. B Ao WA ol g 7
o oz Jasolget. et AuH)| A9y gkoll thsll A7slal, SIME H3 EAlMuA
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2. BAAAY FAAGT Aulx F
A(QoS, Quality of Service)

2E ARIA BAAY) BAE 327 o)%

olr], TALYE dele oiynk. 2y FA
Bl 2o) g FHo FAE 2 Fa4] B

WA oz Aas]o] gl EF35ta, AEat
Aol Afstahatgdo Ao 2l ol 7R
FAAJ HHolu o]&o] AR Es
I AE AAOG, dE Eof, SIPAY &
whg] E skl B AAAQ g 44538 oS-
3t7) HsiME dEE £ EA G} o)
A 43 5& aRHoR #A/EH/Rusn
I Flg Fol FHALALE AANFEEF I
Al 2"o]l QFHET, H]E olE 93 AJRAA
Hol TGl de] »FgHo J7ie sHA
(oA, HP9] OpenViewt} Mercury
Interactive® Topaz %), ©o]® 3 AjA®o] B

(X I
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EREE

(User Support)

o] AH| 2ol ok 914
AN A& A

= ANl dig A E 7S5 (EE4)

Aoz /NEE7] A AL vwH Ho
dojt}, wE dast WEYI B (network
management) & ‘dolA FAE G Azt
A oEH o AFH7] A3 Am HL
ggtoltt,

BAIA B 20 )3 F29 FAE QS(Quality
of Service)2 BT, 2 AFE £3] Y

5  dHolHEAS FAo=Z  [SP(Internet
Service Provider) % IDC(Internet Data

Center)9} Z2 AMu|AFF ALY THANAM QoS
#e TAE GFax Ik, QSE AT Al
ge AAHoz fLx3lEo] glojof dd, 1
2AwrE3 HyEyg 28 &de 18 £ o
oF 3ttt ey of7iME AMu|2FFAY
ENA TAoA QS Alw|E HZT Ao
oz, 3AFA™L wF vAYEH gL
oo A wjAEd Aoldh, [E 112 QoS ¥
zh akgdel digk #E &4 2 dEegE B
29 A3 Aol HoA He upel Fol,
£ a2 & Y vlatd Bt FAFPH
oz A A #E £AMS 7MY

s
o L ri

7L > e
¥l H4 Ul

dalojE o

3L
dury E4 A%

=

(Quality Performance)

AEFo B89 AR v g
HELQ T downtime] H]&
A4 A(delay), & (congestion) ZAE T

e o=
N&ENTE

& , 979 AFE F

24 el
(Resource Management )

ol % e FA GABA] AdFotel] AQEHE AZE
28] 2 (trouble shooting) & 93] AL =HE A7k

LY== (asset inventory)ol Wist 7] S #el(H34)

YEY" A3}
(Evolution of Networks)

WEYa 23 2 4 38
o] YEYAZ A3 AFA (interconnection
compatibility)

e $4 % dAevEe 24E F5k) QoS

#e]stazt st Aol QoSol thek Al ~wlA ol &gt ol F=E
THe Hubdo] "Ho, add #E £A4z Telecommunication Union)= HUF EHAHQ 9

AAu) 2] SpPzhel #A 7L e A o] A

e e Ao tekd 241

ok}

=N
fo
o o & rir ol X nju

g,

ITU(International

T AU QSek, AMu2Fgat Al ol

Aol Al~gHd FAiHo] sfAsop & EQAa #Hgo AZFeE UEYa
Aok, odE Hol, (XHd RYA) A=A (Network Performance, NP)olzte Rt} F&
AZREA ol AfE HAIX Y H&o] o guie] MujA FAE FHET A Ao,

= FUFe AR
Syl 20 #9urh 2

, ol R 5 UEYY
Aol ol AA=
AE A|2E9] Ao

QS= YEH=A
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olgld TR waw s Wate 5 79
S (quality
performance)S =# &l FestA =k, w3

olg]gk FH| o5t NP= EF3io e
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Al QoS W W £FEL HolE
2835 shssih(adA Boh o @4H A
g TROR ol Seixn g,

[ Qos' ISP 5 SAalMu|x FgA7F &4 38
ARE9 ’\W]"“’ﬂ i3k <14
n NP 2 NP Parameters: 117%9] A z}o]r} %
](customer premises)d EA4I}E FHg

=
MEYZ 450 Bde 458 544 5
2 B

3. SLM(Service Level Management)3 UWE

93 A% ¥ 7HNetwork Performance)

A FeEtelEE QoSet NPE BAl £
F& oy, BY dwrgoZ = QoSel digh
ZA M7 NP Zﬂtﬂ%ﬂ H)gto] @& Fhe
Holx A4t B olg]dt A xde] 45
ol& %ﬁﬂiﬂlésﬂ_ SDP E4doll 7]dgct. ofe
28 MEYT AATZo 9% QoS NP
ol 23 gk Aok, F, st AA

(connection)e A2 & ¥Hile JYEHIAES
7+e] 3 & A& (interconnection)& &3t A
57 diolth. [E 2] QoS NP gl
g FAMEA FHEEALS Qg Aot

QoS

a9 1

QoS NPol o8 E2 Hol 2 BT B
PECER IR

TF(reliability level)& &jujgh)

EA5AH9 dolx AUde=w x5 Aoz I
FAZAH] HY End-to—-end g JEAa

ol Lo FA

s g
(MEAZ B Baw 7|
4 AA/PAAZ AeE7)

A AFA
(MENZ FYA 455HA
(performance target)® &&
Hu, nARES FJrtske

A9+ 89 A8 ABE obd)

:—Hé 3”]’21] 7}'%‘_5\’} ‘c‘\f} 7‘“%‘:}] X]'U'E ar QOSQ] 7—}' 7_(]"%]_‘?‘]'9’] ?j%%ﬁ]

© dd 5 glojor & map 7]
QoSS NP9} TE L& T4 doAHY £ T}, Bz TH A A 83 (translation
gy olggl FELE SAAHANF ZHAE function)E 7&slodol g}, o] & F3| Ay
e Al Qg ook, odE Eo, AR Z& 2 FAAY A7 AR E B, 574
TFAGZE EAAGANA EAG 252 NP 22 1 9<A(root cause)d FAsn HAg
2 273 E AT v dovt 5A QoS $& & 5 A,
—’F——?% 278 F= vk, ol g o] frallA QoSet NP Alolo] A#RT/AIE Y oA #A

QSSt NP Atole] dz/dn

fua 1 LW
Aol T, =, QS AYEE 5 NP 3
ey QEae AZARAE FBSD olF A

9 g AT FolmA. Ret BATYL 4 F

o Ay yEYZ gAY AlFA £
(reliability level)& Wel it} =he} 170
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AstE QoSE end-to-end AlE|A FFo] 0.5

ol A AL a7t Aolgtd, ddE) oA

= olE A4 = §1t3(0.9x0.8x0.9x0.8x0.9
o]

= 0.467). Wk YEL I 2004 NP /S F
st AlEd 88 0.1 ©F F7MAFHGYH,
ol AHA QSE TFHFAIZ AHolg (Yol ete
H] 5238k AlAbel]l 2] end-to-end A1E|A FFo]
0.5257} &).

T @A A v Fo B
#F2 olfollA ol gt @%%74]% o -§-
zﬂzs].x-loi _,_Zﬂg-o ol—
o]l 9ol A end-to-end QoSE &A= A

41
3o
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2 7 ofEE A7 2o 4, &4 QoS
=} o] ’_‘747}%?‘5}133}5, Z4o) THAP NP
setulgEe] UEY{Z ETFAY, dUAA=R
(alternative routes)® &A oF, =l
(packet loss)d 72 oz dA ‘3, = A e
el oz FFE v ﬁ%oﬂL Q Set NP u}
ol HE Alold o #F& dee FrAAE

AAstr) g
o|215t 7% top-down H2jol )& Fals| Aol
wEhe Aol dutHo|t, F, QoS9Jr add
82 FolA b & FdFHE BY A
o A== NP zhehu| e R E A*itﬂi A
=2 AAstal o] SAUE gAEE 0}‘4
ARt o dAlvbg Uyex] elEe

FAEko], ZAZE R EQ] NP odhelelE
H#AA(causal-effect relation)E 3
A7E NP el grE w4 14§ 9
RAO=Z GQlsH ofo tjgh ZZ] A #Y
, Oe 9AE gt 9 &
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E‘l HEAQIWY HENHE T
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g7 FEg o4 AFE Ho ]‘?‘J %

a7 s AAd A4S F4Y A o
A} 7F&2+9l (available resources)oﬂ EH@ map
< v gxstan lojof @A olrt). whek
oAug THEH NP FEvHE o4& HolA
o gAY AEAgo g dAR Mgt
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A5y Fol BAH2Ed g +H3
A% Bas,

rE-. e

4, AP ANAM o Auj A<D 3}A (SDP)
NS AT F3F H2Y

o}A 742 QoSet NP7he}l #Ael uisf &5l
AA Sl A= vhe ok, AA o] olgjsk s
T daedg duste [TU=axk £33 <
23 #d WS (generic model and a set
of generic parameters)WHs A7t & W
olt}, o] Aoz HA ITUANA AFste 3
S 98 AHna, ol KBy FFAR
TEH Hyd dis| A,

2 H

4.1 ITU 23 : Generic NP Parameters

ool A B ulsh gol, QSE 1A F
AAulzo @ QA Ee] TAs] R ]
=43 geael TAY AP B8]
= $=a Ho| wrh. uehd QoS Aol e

NP ShebulE 2 ote) ulg@At AlAs oo @
oh. I (UM E QoS Aol teali = 4
AR AS Welx QA fed, T olfi
MESNZ FFG A%TA S Tash

A8l 20 FHS ;‘440}71 Agtolty, A3}
oz BAAYPAEL QST $ste zp4lg
HES I A3k NP g gES sty
g8tz e, Eﬂolﬁi%’ﬂﬁ‘#‘)ﬂ’ﬂ g xA
o2 ol 2ol wEtrE &L BER(Bit Error
Ratio), jitter, bit rated FFoj¥, A¥x
A (propagation delay), <9@ZAA] 7184
(availability of comnection) Soltt. o}d
(% 317 [E 4]= 27 AZ3 (connection-
oriented) EAIMH]A(d]: X.25, ATM )<} v
?ﬂ@ﬁé(connectionless) FAIAM B A (d): Q1E

A ) diste] [TUANA] AIkstE NP 3t
Ei—% Aelg Aol oA, AAF Au|~
o] Afdle= B4 fAH Hagk & A 7%
A Z1H ol A} (access(connection set-up), user
information transfer, disengagement) QoSol
A #EE Aoz Bole= NP JEuEE
deojsta ot
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[¢]

3: Aul 2ol i3k [TUS generic NP 3E}u) €]

Exe EEE B

{Dependability)

(Speed) (Accuracy)

Access speed Access accuracy Access dependability

User Information Information transfer | Information transfer | Information transfer
Transfer speed accuracy dependability

Disengagement Disengagement

Disengagement Disengagement speed .
accuracy dependability

EE o) 24
(Accuracy) (Dependability)
Incorrect set—up Probability of set-

Connection set—up probability up denial

delay (e.g.: misrouted (e.g.: connection
connection ratio) set-up denial ratio)
Successful
= BER .
transfer rate . m Probability of
. . . m Packet mis- . .
U'ser Information Propagation delay ) . information loss
A insertion rate
Transfer Cell transfer m Packet, frame or

m Severely errored

: 111 i
frame/cell ratio ce 0ss ratio

delay, variation,
Jitter

m Premature release

) Delay in connection ratio Release failure
D1 sengagement

clearing m [ncorrect release ratio
ratio
4.2 54 A2 ITU A AR NP sHeulelE WEa e

Ao A BekstE 8% 7]Fo] 2 Aol

FAME A FAEALS o EYT T

o 45 e T QSE EAstr] A s 7184 ol 5A FUIEY vHE WE
NP detalg 28 A5 #Este FHolg. 3 71% A9 7}7H(cumulative outage
53] [& 3], [E 4] 54 FoJA= NP et time) S SAstA gk, 7HEAHL2 F d
uEle] AR =2 AA digd Bo; FAH A EQA 7% Asl 713E HEYas A4
&S vlEEta olE AHr|Ho=R FHAHslojof Hog 7153 FANCRE Yg HEE A
g}, o] IAA QoSetel AV E oz, 7tEAo] H&4F UELYAY}
gdEbejgo gisid e FAY Aol ANEY AR R ZF 7hFAdo] & Ao,
ojJd & Bstd HHd BYIAE HAE ARrH o g 99%, 99.5%, 99.9%9] 7F8-Ad 0]
FE o}, LRl

ITUS A A<= NP e 5L QoSoll A A m T84 ol mAo] AH Hrsle FH
doEE o= g8y Aoz, ve X3 2l MulALFS AFsstr] ¢ Ak
Q1 oulE Adth. o714 = Lewis(1999) 71 A NES Lot uANESy A5 Es ZhE
¢ttt SIM HEHI fAReE oz ITUC A HI72EY 7tFETeRE FAHE ¢
At FHEolHES 1A AFSAVNE 1=

(primary performance parameters)Q 2 3}o]

Sl A5 =A 7| EE (derived performance T Ao e ABF7AY =9 E nigoz
parameters)< =l ia= 53] 7+8-A AEA ZHA A QoS¢ NP dhebvu]E o] x 23}
(availability)¥ /A (acceptability)o] £ 93 Al2dd AITHELE AFE EF) 4
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AANE Qse) 5@ =
9 QA welstuxd @ o
3 ANS A% vEY B

715 = QoSgell A 9
ATk, E3 ol A
&o 2 QoSol &3 WA road

A , Al Awl g

2o g AFE FAIMB|A EATY Al
do e #gd FUe YrHdoez 19
st7] W&ol Mu]x A7 AL aEMHE F

5. 8.9 3 Fof

BAlAd oA Aula F4Y FAE 7o) A
Hl28 o] 8% 1 =7k 714 oldE olslx
oftth, dzid], dolHFAAFTAA LA
NeAE FHE7] 4t AT AHJA X E0] AH]
2 F3(QS) e dgFHojAnt, uAES
oz @ x=8E HE F dv AX UAA &
ok o] HdALelA LAt AR Al
AE 2L dAH AMulx ASE nAg0
FAst gdojrte AF¥E Astt. a8y dl
Ol P AATAMY HFolevt FAHFAA
9 KA Fo| MulA~ FAI A8 F@sich
e Yule Fd3 ofdrth, 238 FAlAH| ke
FAL Hrtetn AT ddojd nAEol F
Q35HA A Aoz diEe Auzaddd
A(SP)de] BE AL JHsiEe =¥8& 4
F-tofof g,
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f4oz ggstn o e FUssy] 9
o Alz"Z< S skt ol
SAMu| 29 EHE A
Axog ZHAstu Hrig
e 28y 24
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