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## 5470533421 : MAJOR ELECTRICAL ENGINEERING
KEYWORDS : FIBER-TO-THE-HOME / TECHNO-ECONOMIC / ACCESS NETWORK /
NETWORK OPTIMIZATION /
LAPASSIRI TIANTONG : TIME-BASED PRICING ADJUSTMENT MECHANISM FOR
FIBER-TO-THE-HOME SERVICE PROVISION WITH DELAY-BASED QOS. ADVISOR

: ASST. PROF. CHAIYACHET SAIVICHIT, Ph.D., 92 pp.

Fiber-to-the-home (FTTH) is currently considered to be the access network technology
that can offer the highest speed compared to others. Due to its high costs, the FTTH network-
economic topics are rapidly attractive. However, there has not been any research concerned about
the approach for FTTH operator to compete with one another in the FTTH market. In this thesis,
we study the time-based pricing adjustment mechanism with delay-based QoS that maximizes the
operator's profit; by constructing the problem into the most suitable value searching which
combines the constraints obtained from the dynamics of number of users and service price.

According to the results, the trends of tariff are possible to be decreased over time while
their sizes are smaller than the rival’s tariff. The optimum level of QoS should be the best. The
numbers of OLTs are equal to one and stationary because of the small number of customers. The
profits and cumulative profits are better than the rival’s profits and cumulative profit as most of
the period of study in residential case only. But they are worse in business cases. However, only

price cap regulation may not be sufficient in order to avoid the monopoly.

Department : Electrical Engineering ___Student’s Signature

Field of Study : ___ Electrical Engineering

Academic Year: 2013
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\‘]“VlﬂﬁTJvlﬂLLﬁ'J‘lﬂ\WIu andIunidanaosmuanlumsnnsanlszansainves
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Tnseavrenae N15Ys23981 (delay) 9193 delay  NAATUALUANITTUADUMITHAALNALNA
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PON NUUUNAD queuing delay Faruaa ldnnaumsi 2.1)
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Tagh ®(p) unun131l5239081U0IA0YINAY (mean  queuing  delay) Feoglugil
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1o2RBELUY M/G/1 uaziiviiailuiumn, p unulSuans il (taffic load) ¥ 1aan
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aumsf (2.2) wag e, L uag o2 unuAIRasyeInuenveIngudeyanseunning
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(packet length) Fslivinailuda vazanuulsilsrvvesnnuenvesunnnadgaiinieoilu
Y 9
a o w 1 % Y ] I a 1A
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2.3 nquanuzensla
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2.3.1. NAUNDYITHIIM ST (Mean Time Between Failures: MTBF)
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MTBF ﬂf)!ﬂﬁ%ﬂaEli$‘H"JNﬂ’J'lllﬁwlﬂaﬁﬂl@\‘]@.ﬂﬂimuﬂﬁgﬂii AIANINA1IU ﬂ“l]%hlﬂlﬂ

) 'R g2 @ oA

mﬂ@maqﬂﬂimuumm [52] nau GL‘L!ﬂ"Ii“H"I MTBF “’lJiN’Qﬂﬂimﬁﬁ1ﬂ@ﬂﬂim%ﬁ@@ﬂﬂ38ﬂu
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300199811 MTBF vesszuuiuamnsomiuan ldnngas Taefianzuanatenuaiugiluuy
1w 4 1 % 1< 1 o 1 @

mmaﬂummqﬂﬂsm 51W1ﬂﬁﬂﬂuuﬂ‘]_lﬂlgﬂil] (serial) MTBF NAZMMAUAIUNAUUDINATIN
@ 9 PR 'Y J 7 1w

%@Q@ﬁﬁ1ﬂ31hﬁhlﬁﬁ’)ﬂlﬂ\i@ﬂﬂimﬂﬂ‘ﬁu@ﬁluizﬂﬂ Lmﬂ11’1"lﬂQﬂﬂﬁﬂlLﬁﬁWHHﬁ@ﬂulmﬂﬂJHWH

H v v 9
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A 22 34 nA

{ o C4 @ 4
Taef 7 unuswauginsel uaz 1 unudasinnuduraivesglnsol [53]

2.3.2. FITS
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2.3.3. naundelunssenwa (Mean Time To Repair: MTTR)

A Aq ¥ ' saA A = ~ ' ) '
MTTR ﬂ@l’]a']ﬂalslfﬂ'liqfﬂullGﬂNQﬂﬂﬁﬂlﬂlﬁﬂ FAUNNDTITYOULTUAINATIDIIVS
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y y . oy
2.3.4. amnw3eulFa1u (Availability: A)
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a 14 a o 4
FTUUVABNNAADS NTEUVIUNITHAANAIITU SDOUA W3081UBINIA S2VVVaLILTNIU
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2.6.1 msuanuasnnuiaily (probability distribution)
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Lﬁaw1ﬂ1umwmﬂmsmu UDY EW]NG]LGB‘L! ﬂ’J”Ill@]’fNﬂ”li (demand) N nn
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(] I 9 1 a 9 ~ 9 9 a o 1 9 A v J
ﬂﬁlﬁ]ﬂlﬁ]\‘]ﬂ31111!15]3!;1]1!&61]1111%38?\16@%91&@%1%!%“%@%fﬁ]i\iﬂﬂﬂﬁﬂ? Tﬂﬂmﬂyjamawaam

E1)

A a g = ' @ J . 2 o J @ ' 3
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Y
= a

a 1 4 < { o U 1
Uszinnign (discrete) 3015210 NABIIIO4 (continuous) N 18 TasRdmsguiarilazgnwa
[ 9 ] I Jd o 1 ' J N .
HUUFNAEANN U UMNNINFUAN VU UL UYDIANINUIZIY (probability  density
. é Y =Y 1 1 Lﬂ' % 1 a
function: pdf) FIUNUAIY fx) Uag pi) Tunsddwsguuuuaaiies tazdulsquuunign

AN

?,‘, dy v = @ ] 9 o W
Ml Aundgnazauealsdsiuve il sgusumuay E{x} uag varlx} A

9 ' 1
Hu IﬂEJV]’J"l‘]JLLé}’Jﬂzﬁ”liJ”IiE]ﬁWu’Jm"lﬁ}il”lﬂﬁiJﬂ”liﬁ (2.4) uaz (2.5)

b
D x-p(x), xis discrete

X=a

E{% =<, (2.4)
jx- f (x)dx, x is continuous

a

(x—E{x} )" 3, xis discrete

M=

x
1l

a

var{x} = (2.5)

(x=E{x} )" f( 3 dx x is continuous

D C—y T

3 1
2.6.1.1 ﬂ1§!!‘i]ﬂ!!‘iN!!‘]J‘]J!®ﬂ§‘]J (uniform distribution) L‘]J‘l!ﬂ1§£ﬁ]ﬂlﬁ]\1ﬁ‘lﬂﬂﬂ1

J 1A ] < A a X ' Y =l Jd o ] ]
Gummuﬂi’quummm%Lﬂumzmﬂmumm U IﬂElll‘ﬂ\‘lﬂ“lfuﬂQWNWHHLHHGU’EN?YNNHT‘IW

Flugsaunsn (2.6) [55]

IN

f(X)=——, a<x<b 2.6)
b-a

) [ Y 1 I . . . . .
TN FUMIsUanuaIANIvs il uas ey (Cumulative distribution function) U84

2z o A
miu%ﬂumlm‘umﬂgﬂu wWuaseunsn 2.7

0 forx<a
F(x) =222 fora< x<b 2.7)
b-a

1 forx>b
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U ' v A 1 A % I @ A
FIUATNIAN NHIDAURAYUU Lﬂuhlﬂml,mmaluﬁumi‘w (2.8)

E(X) :a%b (2.8)

a IS
2.6.1.2 msuanuaanuvaendnd (lognormal distribution) WumMsHanuag
1 d‘ d' 1 a K . (% 1 =) a
UUUADIUBINATIADNITNY (logarithm) Eummuﬂiqmmmﬂmmumuﬂﬂ@ (normal
.. . . J @ ! ' < = <3
distribution) Tﬂaﬁﬁqﬂ%ummwumuummmmumznJmJ'eNmﬁmmmmmuﬁﬁmﬂu"lﬂmu

aumsi (2.9)

f (X) = ;e’(ln(x*/‘))z/zaz (2_9)

Xo~N 27

Taoh 4 unuAunde 1oy o uNUANTIIVUNIATFIY (standard  deviation) &4
~ Y~ 1 = 1 a 4 o 1 . a 4
am150ison 1aonee 19 HNIIWM a5 LA (location parameter) HAZWITINIADS

Llﬁﬂﬂgﬂi'”lﬂ (shape parameter) NG 1AL

0w 7o ' < ) e .
A5 UNINFUMTHIRLIIANN U Ua s aw (Cumulative distribution function) Y94

< ad & o d'
m3uanuuuudendnatl Wuasdunisn (2.10)
In x—
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Var[x]=(e“2 —1)(E[x])2 (2.12)
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2.6.3 miwmﬂm‘iamumgniunm (Time Series forecasting)
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fMTUAANUAAIANADUNIATTIU (standard error) EINITOAIUIN IAINTAUNITN
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