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fl1'jtl1'H 'lJ ~tm~ i'~ ff'j 'j fl ~'lJ fl1TlJ rll 'Hli (refanning) t1'l'lJ tfl ~ij -:lijij ~ 'iYl flfY'Uij -:lfln 

1J1'Hnfl~'lJfl111Jrl (spectrum management) l'lJiI~~,j''lJ ''lJfl1'juA'i1fY'H1flnl~fl~'lJfl111Jrl~i1i 

tfi~'lh~ lv~u'H1ijl~'lh~ lv'iI''lJ1lit~1J'Ih~iYl1iifl1," t;1ij-:l~lflfl111J~ij-:lfl1'j (demand) UCl~ 

'YIi''YW1mfl~'lJfl111Jrl (supply) i liijfl111Jff1J~C1ti'lJ tm~i1 ~ ~,j''lJ fl1H :::~ij -:lij~l'j1-:1 UN'lJ fl111J ~ 

tni-:l~l~ijth-:ltil~tNvttCI~;r~t~'lJ DPU



Thesis Title Radio Spectrum for Telecommunication Hoarding 

Problem in Thailand 

Author Krittayalak Varasin 

Thesis Advisor Dr.Chanin Mephokee 

Department Economics 

Academic Year 2010 

ABSTRACT 

The study on the problem of possession and use of mobile phone frequency, which is 

partially idle in Thailand has been identified and accumulated from news, reports, books, 

published articles, related researches, various articles found on the internet locally and abroad, 

and an in-depth interview with interested and relevant persons. The interviewees were divided 

into two groups; namely the group of telecommunications operators including TOT Public 

Company Limited, CAT Telecom Public Company Limited, Total Access Communication Public 

Company Limited, Advanced Info Service Company Limited, True Move Company Limited; and 

the group of regulators including committee or board of committee of the National 

Telecommunication Commission of Thailand (NTC), academicians and journalists who protect 

the interests of consumers. This study mainly aimed at finding solutions for the problem on the 

possession and operation of mobile phone frequency, which is idle or inefficient in Thailand, 

compared to the solutions in the United States of America, the United Kingdom and Australia. 

The study found that there are problems on the possession and hoarding of mobile phone 

frequency, in Thailand, with the facts that the private sector including DTAC which holds 

unnecessarily excessive frequency of 800 MHz and 1800 MHz, AIS which holds unnecessarily 

excessive frequency of 1800 MHz; and the state enterprise sector including TOT which holds 

unnecessarily excessive frequency of 470 MHz and 1900 MHz .These problem has resulted in an 
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economic loss and inefficiency of resource use of the country. This study proposes that to correct 

the problem the radio frequency possession be allocated or rearmed through opened reduction, or 

redistributed based on the existing business capacity of the contracted operators. 

Refarrning is an essential tool for spectrum management at the present time to solve the 

problem of hoarding and inefficient use of radio frequency, provided that the refarming procedure 

be justified and transparent. DPU
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'U'YI'YI 1 

o 
'U'YIUl 

1.1 fllnuihnnni.l~flll1Jihftw'U8-:ailtlnn 
u u 

fl~Ufl1UJ~ (Radio spectrum) ~11Jjh~ln~11l111J1u.,jij.:J,j'.:Jri1J1V1~(Radio regulation) 

'Uij.:Jff'l1fll'Vt lV1':ifl1J'W1fl1J'.i~'I1':hnJ'.i~tVIff OTU: International Telecommunication Union) U[j~ 

~11J'Vt'.i~ '.i1'Jl',j'tytY~ij.:Jrlm~~ffnfl~'W fl111J~U[j~fhn1Jfl'lfl1'.i1V1~m~ 'l1 m fftJ.:J 1V1~ 1 VI'.i 11ffU 

U[j~fl'lfl1'.ilV1'.ifl1JU1fl1J 'Vt.ff. 2543 l~'WI1l~'Wuli1'l1~fl ''rlVh~i:ifl111J~~lfl':h 3,000 GHz [j.:J1J1 ~i:i 

fl1'.iU'Vtim~'lltJ...t1 hnu~':h.:J 1 VI'.ifl1J'W1f11J Hff1tJ~.:JI~'WVli''VttJ1m~ui:irh~~11~U~ij1J~fl1'.i

1J~fl1'.i11'Vtifll'Vtm~'lltJ1fftJ.:J fl1'.i~ ij.:J n'W l.h ~ IVlff fl1'.i i'1Jjjijn1Jfll1~~ flI~ 'W fl1'.i,j'.:Jri1J 1 ~fl fJ 'I11J1tJ 

fl1'.i'U'Wff.:J U[j~fl1'.i1~tJIm~Vf\lllU1 1'Wff1'W'Uij.:Jfl'lfl1'.i lV1'.ifl1JUlfl1J fl1'.i1J~fl1'.i lV1'.ifl1J'W1f11J~1~ 

11l~'W11l111J~ '~lIfi lV1'.ifl'Vt't'i'lfI~ijU~ 1V1tJ~~~11J~1 ~11IfitJ1J 1I[j~1J~fl1'.i lV1'.iI1l1J'W111l1J11l'Vt1~flri1J 
!II !II • , 

1?'i1.:J"l 11~i1f1~Ufl111J~I~'WVli''VttJ1m1in1J'Jl'1~'l11:!ui1tJuu~i:iij~mh.:J~ln~ (inexhaustible limited 

resource) 1~'WI'l1~1M~ij.:Jffmn~'WfI~ll ~ijff,r1Jff'4 'W fl1 '.i ~~ ff'.i'.ifl~'Wfl111J~ 1 ~ tJfl1 '.i ff~ H ~ [j 1~ fl1'.i 
" I I • " ., 

"'t "'t '" 1,,'" ?l 1" 4 4 l..::::to 4. Q,I 4 od 
C)fij-'U1tJfI[j'Wm11J(JU[j~ 'I11Jfl1'.illJ~fl1'.i 'Jl'11l[jU f1111J(J ijtJ1.:Jijff'.i~ l'Vtijijijflll1J1J 'l~ ffn fI [j 'W fl111J(J 

1'Wi:1mJ w~~i:iu U 1f1111Jfl~il.:Jfl111J1~ U hJ 1 ~1u fl1 '.i1~f1~U f1111J~ijd1.:J ~ff'.i ~ I~ mffi fl ~u f1111J ~ 
. " . 

"'t '" 1".r=t I 4 Q,I 1 'ClIo 4 "1 ".ct 'QIl'VtijffU1Jff'4U 'I11Jfl1'.iI'Jl'll1[j~C)fij-'U1tJ fl'W U ~ [jHlijtJ1.:Jijff'.i~I'Vtijm~ ~U '111J fl1 '.i U'U.:J'U'W U[j ~ 

-rr\lllU1V1H~lUl 't1fll 'W 1 ~~1 M'.iij .:Ji'1J fl1 '.i~~~ij~ijff1'.i'U ij.:Jfl'lfl1'.i 1 VI'.ifl1J'W 1fl1Jl'W ij'W 1f1~ 1 ~ tJ 
. " " 

~.:Jl U'Ufl1'.i 1~'t1i''VttJ1m1i'.i '.i1J'Jl'l~fi hi i:i 1'W '111J~ ffU i11l~i:iijgijd1.:J ~lti~ 1 Mlfl~1.h ~ ltJ'Jl'uijdH~1J 

~l~.:JiI~ 

~11IfitJ1J 1l[j~1J~fl1'.i1VI'.ifl1JU1f11J11l 'Vt1~fl~1J~ H"l f1111J~lti~'Uij.:Jfl~Ufl111J~'I11J1tJil.:Jfl1'.i~ 

tJ~1J1Wfl1'.i1~fl~Ufl111J~\!fl~lti~ ~l1J,h.:J 11~ 1(time) ffm U~(location) Il[j ~ihi:1.:J ff.:J(transmission 
• • ... r " " 

power) 1l~11fl~Um11J~fit1~UI1l~Ullli1'l1~fl 1'rl~1'l~i:itJ~1J1Wl1.:JffUil.:J3,000 GH ~~11J 1U iI 'l 'l,j'u• 
l'.i1ff11J1'.i(Jl~I1l~UI1l111J~'~I~tJ.:J 60 GHz l'tllJU ~.:Jfll'Vt~ I fl~Ufl111J~~ff11J1'.i(Jl~1.h~ ltJ'Jl'U 

,~ ~1tJVf\lllUlfl1'.i't11.:JIVlfllu1[j~ I1lHI111 'WijU1f1~1'.i1'l~ff11J1'.i(J 1~f1~UI1l111J~1~il.:J 300 GHz 

11l111J~lti~'Umfl~UI1l111J~ff.:J~[j1Mfl1'.i1 ~f1~UI1l111J~1~tJ1lii:ifl1'.ifl11Jfl1J 'l~Vil 1Mlfl~fl1'.i '.i1Jfl1U• 
I 'I II 

tiu 'lU Vi 11Mfl1'.i~~~ijiYijff1'.i 1 ~tJ 1~fl~'W 11l111J~I~u ...n'l1~,rUtll'l1lil~1JtJ'.i ~ffVli fll'Vt 1u ij'W 111l~ 
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.. ... . 

300 GHz
 

3
 ftauft l11Jiiii1onft'\Ulll~lllftUft 3000 

. .... ~ 
..~ 

ftflUftl11JOll~lf1J~ 

JQ.ld tI .a.c!t d 1i11i1Q.1.a d
'W~fl\llm.HJ,nJfJ1Jmwu~~lm~·nJ~1Jl'l1J'j~tfI'V1'V1Qfl~~flU'U'UlJ1 '11 'lffl'UfI~'Wfl11lJt:l 

rh'W f111lJ~ ~ 119iN'1 tl'W flfl~ 1fJ flfh~1'if'W fJ1Jflnu'VI Vlfll'j Ul'l 'VIrJu ~~ ·n'W fIl fI fJI9I -,;,' I'll fl'j'j lJ'U 1.:J 
I' ••_I d liI 0 .c!t do' 1 iI 1')J..:!f, 0 ~ t'j) 0 QIQI d. d 

lJ 'j~ If! 'VI U~~fll'j lJ'\I ~ \llfl~'\I~.:J fI ~ 'W f111lJ t:l -,;,'.:J f.I~ '11 fll'j 'lffl.~'W f111lJ t:l \llllJ 'W 191 ~'1lJ fll'j fllfl'U 

f11lJf.!lJ~U~'j1lJa.:Jfl1'j'U1'111'jU~~fl1'j i'fl -,;,''j'j f1~'Wfl11lJ~rh'Wl9i 1.:J'1 flfh.:Jl~'W 'j ~ 'U 'U'j~ 1ij fJ'U 1~ fJ 
........ d tl ~ d"" .,j ~ " iI 1


fIlfl'ji ~.:Jl9l1'j1.:J'VI 1 -,;,'l fl~11J'lJtNfl111H11'V1Q (Spectrum Radio) 1l'tflllJ'WtflWCVlfl11lJl'\l1 \lU~~ 

_!It.... .... 1iI .,j d 'l "" <!l 'l .... 0 ~ iI0 d 

lJ~.:Jfl'Wfll'j~fl~t:llJ 'lffl~'W f111lJ t:l fl 'j~ 'YI1fll'j tflfJ'VI1'1lJ'lftJlJ'I11~ t ~ fJl'l~~ fll'j U~~ fJ.:J \l11lJ'W 191 ~.:JlJ 

fll'jil~.:Jtl'Wfl1'j lflflfll'j'j'Ufl1'W tl'W \l'W Vi 11lfhj-,;,'l1J1'jt:l~~l9it:l~t:I-,;,'1'jf)'W'~ l~'Wl 'I1~f.I~~i'i\l~~~.:J 
. . " 

Vi 1fl1'jfhf)'UflU~fl1'j'U1'111'j 1'W\9I~ 1flfl1'j i'fl -,;,''j'jfl~'Wfl11lJOU~1fJ ... 
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VLF (Very Low Frequency) 3KHz-30KHz 

LF (Low Frequency) 30KHz ­ 300KHz 

MF (Medium Frequency) 300KHz ­ 3MHz 

HF (High Frequency) 3MHz-30MHz 

VHF (Very High Frequency) 30MHz - 300MHz 

UHF (Ultra High Frequency) 300MHz - 3GHz 

SHF (Super High Frequency) 3 -30GHz 

EHF (Extremely High Frequency) 
, 

1110011 30GHz 

, .. 
d .Q, ~ .c:s 
'Yl1Jl: f1l'J1J'J'I1l'JflCl'Ufl1111f:l (Spectrum Management) 

.. .
 
n1t1'Hllfll'UtI~~tjjtlil 'rut 2477 f1'lf1l'J 1'Yl'Jflll'U1f111'tltl~1'Ylm~1l~'U~1t1"mHu:::'tItI~ 

f1l'JHfl'tlHI hw fl'JllhJnHUu1'Yl'JtCl'tl til'U~1J~'I1l'Jf1l'J~rlf1l'JfI~'Ufl1111~ltCl::: VU1. 2497 
~ ~ 

~l11Vi'J:::'J1'if-UWru~tI~rlf1l'J1'Yl 'J ffVil1mi ~1.h:amr1'Yltl 1 ~ri 1t11 tI'U f1l'J~ mJ'U ~ 1'U1 'Yl'J ffVil11J1iJ~ 
.. u 

'Yl ff'Yl. fitlf11'J~mn'J ~1'U 1'Yl 'J fill 'U 1fill l'U 1.h:::t'Yl ff~ l!'U'U f1l'J Hfl'tl HI1 rl tltI ~ rlfll'J 1'Yl 'J ffVil1mi ~ 
~ 

1J'J:::t'Ylff1'Yltl ('Yl ff'Yl. 11 'I 'i)-U'U fitl fi 1 tI-ri) uCl:::f1l'J~rl;itl!~tlll1t1~n1J1~ 'l'J ~tI ffl'J ;iH1J'J:::t 'YlfftlV 
q ~ 

fIltl 1~f1l'J~uCl'tltl~ f1l'J ~tlffl'J Uvi ~1J'J:::!'Yl ff1 'Yl tI (flff'Yl) 1'U'tIw:::~m 11 11J HI wu1 'Yl'J tCl'tlff~til'U 
'JI ... 

, 
"I 
,. 

d ... ":1 -. 'lid 
'JI 

...... 
I 

"I , _I -. 
fj~UClf1l'J'l~ff'J'JflCl'Ufl1111f:l 'l'Um:::'Yl~lJ Vi.ff. 2519 l~llf1l'J'lrl~H f1l'Jfftlffl'JU'I1~lJ'J:::!'Ylffl'Yltl 

(flff'Yl) f1111Vi'J:::'J l'l1'-UWru~f1l'J ~tlffl'J uvi~1J'J:::t'Ylff1 'Yltl Vi.ff. 2519 t~tI~1tU'U 1i 'In 'lUCl:::1,r1J~fll'J u u q 

" J/ j/ I 

f1'lf1l'J ''tJnIWuuCl:::1 'Yl'J flll'U 1f111'J 111iiu 'J f1'lfl'U;itltijtl~ lfl~tfltl~n'U 't1~ij fll'J fftlff1'JcIJ ff111 l'J f:l 
q 

'I 'JI 'JI d 'I 'I 'JI "" 'JI -'_1 do' 1 , 'JI 
tI'4ty1f1l'11mfl'if'Ut'tl1111111J'Yl1Jl'Yl !'Uf1l'J l'I11J'Jf1l'J~l'U llJ'J'llflWUCl::: 'Yl'Jflll'U1f111 rl 

~ .
 
'llflir'U f1'lf1l'J 1 'Yl'Jflll'U 1f1111 'U1J'J:::!'Ylff1'Yltl1~u,j~1J'Yl1J1'Ylfl111'l1U 1t1~ 1'Ufii'1J~rl'll'tl1J 

tlVH i'rl HI 'U fiUf1l'J ~tlffl'J~1'U1 'Yl 'J flll'U 1f1111 'U'tJ'J:::t'Ylff~ltU 'U f1l'J Hfl'tl1rl1 rltltl~rlfll'J1'Yl 'J ffVil1 
~ 

uvi ~'tJ'J::: !'Ylff1 'Yl tI('Yl ff'Yl) f1l 'J ~tlffl'J 1 'Yl 'J flll'U 1fill ff1'U 1 m.utI vl 'U 'J 1J 'tI tI,:J 1 'Yl 'J ffVil1 f1l'J ~rl;i tI 
u ~ ~ 

t~tlll 1t1~ti1J1~ 'i) 'J ~tlffl'J;i l~1J'J::a 'Yl fH)~fl1t1 1~ f11'J~UCl'tltl~ f11'J~tlffl'J uvi ~1J 'J::: t 'Ylff' 'Yltl(flff'Yl) 

t!Cl:::mll1 'tJ'J'lloM1 'Yl'J !Cl'tlfl~til'Ur-YrluCl f1l'J ~rlff'J 'JfI~'U m111~~~t~1l 
~~ 
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flrh~h~~llJl1i:l'Hl1fltJ'.i~1l'IflhlfJtJ'.i~ff1J1flq~hnUff'.illjn~1'U ~.fl. 2527 1'Utl ~.ff. 
"'" • _I ''JI'JI 1'J1 , "'l 'JI "'" 'JI ,.... , , 1'J1

2529 flfl~l'J'Utll'.it~'U'.i~111HlJ'.i~1l'Iff ~U'\lllJ1 l1tll'.i'll'1Ut1Hlfl~1'Ut~'UfJUtl'.ij1J1~ l'lU ff~~~ 11 

" " . 
i'!1Jl~ii,j'fl~fli'U1'U tllH~tll'.i ~~l'J'U l1iflfhtJ'.i~ti'Ui~'U~h1'i'j1ffll1n~ 11 i:l~ ~lmr 'U ~~t~lJtn~ 
'JI_I ""'., 1 . .:..1 .;j.... 'JI , .... 
~lJ'.i~flfl1Jtll'.i fl~tll'.i t l'lHllJ 'U1fllJ'.i1U l1lJ t~ lJ'\I'U fIlfltflfl'll''U ~ ~t ff'U fl~ 1t'\l1~ ~l'l 'U 'U ~flllW~ 
~ . 
BTO '(Build-Transfer-operate) 1~m\l~1~tllHl~l'J'U1'Ufl~lJlpn~ll'l'.iff~l1tfl~fl'U~ 

1.1.2 i:lflllW~tll'.i ~fl'\ll~1'U Ii'.in~ 1l'l'.ifllJ'UlfllJ'\Ifl~tJ'.i~1l'Iff' l'lU1'Ufl~~ 
~ . 

t~lJ tll'.i ~fl'\l 1~ 1'U Ii '.i n ~ 1l'l '.i f1lJ'U1fllJ1~u fl~rltll'.i 1l'l'.iff~l1m'; ~ tJ'.i ~ tl'lfl'l'l U (l'lffl'l)
~ . 

" • I • 

~fllJ1t~Ufl (fi1flfi) tn'U~1..r1J~flU 1l'l'.iff~l1fl'U!l'UU~~iJ~tn'Urjh1'fflJtJl'll'U f1~'Ufl11lJ(ltflfltll'.i 

1J~tll'.ill'l'.iff~l1tflgfl'U~u~~ tll'.i~flffUU...;~tJ'.i:;1l'Iff'l'lU(flffl'l) tn'U~1..r1J~tll'.itll'.it~fllJ1u~ 
~ 

ll'l'.iff~l1'.i~l1'h~tJ'.i~tl'lfl u~:;iJ~tn'U~1..rfflJtJl'l1'UfI~'Ufl11lJ~ti4fltll'.i1J~flU ll'l'.iff~l1tflgfl'U~ 
~ 

~~~~ 2 '.i1U tlflUtJ~~tn'U 1JlJ~.fi1flfi u~:; 1JlJ~.flffl'l1l'l'.ifllJ'U1fllJ mlJihfl1J 1~U~~f1tn'U~1~i'1J. ~ ~ 

ffl'l n f1111Jt n 'U t ~ 1'\1 fl ~ fI g'U f111lJ ~ 1l'l fJ ~ 1 'U fl1 '.i 1 ..r 1J ~ fll'.i 1l'l '.i ff~ 11 t fI g fl 'U ~ ~ 1 fl 

tl'.ilJ'tJ'.illW61l'l'.it~'\Iti4fl 1,rtJ'.i~1U'll'uuriff1'U'.i1lJ1M'urii'! i'J1ffll1n~ l1imflfl'll''Ui1'tJ1'Ufl~~ 

~lfl~ 1JlJ~.fi1flfi tn'U~1..rfflJtJl'l1'UflgUfl11lJ~ti4fltll'.i1J~tll'.ill'l'.iff~l1tflgflu~uri.. 
""'" ,,_.1"""'" .,.... _ 1'JI & II I "'l

1JlJ~.Ufl~11Ut]f flU m'.i tt]ffl'.i1ff (AIS) t~UfflJlJl'llU l1ff1Ul1U~f1flUlU900 MHz u~:; 1JlJ~.flffl'l 

1'VI'.ifllJU1fllJ tnU~1..rfflJtJ'VI1U f1gufl11lJ~ t~fltll'.i1J~tll'.i ll'l'.iff~l1tflgfl'U~uri 1J~lil'l 1JlJ~.1 'VI 

t~~ U~f1t~ff f1fllJ'1q!Utfli'U (OTAC) hWfflJtJ'YIlu1M'ff1Ul1rlWtiUtiu fifl~l'U 800 u~:; 1800 MHz 

iJ~~,ju'ti~ fi1flfi u~:; flffl1 1~iitllmtJ~~fffll~~lfli'il1ffll1n~fl~lmn'U1J~lil'l~lti~lJ111'll'UU~1. " . 
u~:; flffl1 ~'~ttl~1M'1Jifll'.i ll'l'.ifl~l1tflgflU'.i:;1J1JCOMA ~~tnutl'lfl1'U l~ti 3G fl~HtnU 

'YIl~tll'.iu~11utl25501~u1,rflgUfl11lJ~~lU850 MHz l~u fi1flfi iiflgUfl11lJ~~lU 1900 MHz 
. " 

fi ff1lJ1'.itl 1..r1J~ flUuritJ'.i :;'ll'l'll'U1'UUfI 3G t'liutiu U~ffl1nfluilflfl'.ifl~ir'UtiJ'U tll'.i ~~ff'.i'.i1..riifl• 
" f1'.ifl~j1lJtiU ti1J flffl'l 1~ Ufl'.ilJ1 tJ'.illw61l'l'.it~'\I fl~irU ~~tn~tnuiJUl111U~:; fltJ ff'.i'.i mhl1 i'1Jtll'.i" . 

t.u'lff;,~ 1~'\I fl~ fi 1flfi ~ tn 1..1 ~tJ '.i:; fl fl1J flU '.i 1U1l1liu~:;tn~f111lJ~~ U1fl~ \l:; t.u'l ff;,~ l~tll'.iu,j~,ju 
cu cu ,,'V 

~ 1".t::::It, 'jJ d.odl. " jJ, d ,,,. oC\ d Q,I 'jJ 

t1JUl'H~ 'Htfl~;)Ul'JUl1"J~'\IU t'\ll'\llut'.iUfl ~11tfl~fIl1:;tll'.ifl~flUl'lHtll'.ifl1(Barrier to Entry) 

.&, a,- d'"'' ~ ~ 01::\1 I d ~" Q,I oC:\ " 
t]f~\9IfllJ1l'l tfll1 ~'.ifl~'\Iflt]fflffl'l1i Uff1Ul'lllJU'\Ifl~ flffl'l U~1~llJfl11lJfl1~111JlU'\Ifl~Ufl1tfl'.i1:;11 

" " fl~1JTpn~ 111'.ifllJ1'UlfllJ'ti~fIlfli'j1ffll1n\ltm:;tflfl'll'U fl~iruTpn~ll'l'.ifllJ 1..1 1fllJ11..1 iJ~~,ju ~~iJ~ii 

ffmufIl~fl~1 1..1 i:lflllW:;~~ ~fl'\ll~ \llfl~iitll'.i ~fl'\l1~lJ1U~t~lJ11..1 fl~\9I~i'! 1ffll1n~tnU~1J~111'.i 

ihti1J~u"n~tll'.i1l'l'.i f1lJ'U 1fl1J'\Ifl~ 1l1Ul~Utl'.ilJ 1tJnlw61l'l'.i t~'\Itn'U~ihti1J~u~tll'.i ~~ ff'.i'.i f1gu
~ ~ .. 

f111lJ~~1~'l fl~H 1'.i ~;'llJ Ii'.i n 1I1l'l'.ifllJU1fllJ1utJ'.i:;1l'Iff1l'lU~iJ~f1~li~J1..1 t1'11t~Ut~flflUi9l1JU 1. .. 
~lUli'.in~fl\9lffll1tl'.i'.i lJtll'.i~flff1'.i ll'l'.ifllJU1fllJ{)~l~~{)td{)~ ti4{)~huu1tJ ff\91 ~ l~tllm,j~;rUtff~. . .. 
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i1'1Hl'lJ'U1f1'lJ .....ff. ~1'lJflQ'I1'lJ1rJ~'Iflri11 ii1'U1~1'Ufll':i~~ff':i':ifl~'Ufl11'lJ~~:::t;Jfl2544 ifl'U~lfl 

f1W:::fl':i':i'lJfllnh::: ff1'U 'I1'U fll':i ~~uCl:::1Ji'l1l':ifl11'lJ~11'1mn';'I'll'1~ (fl1J(l.) 'lJl'fffll':i ~~ff':i':i i ~rJ.	 .. 
f1W::: m ':i 'lJfll':i ~1'lJ ':i :::'1111'1 f1w:::m':i'lJfll':ifi~fll':i m::: ~lmffrJ'IU Cl::: fi ~fll':i i 1'1':i l1ff"JU"; 'I'll'l~ (flff'll'.) 

., 
UCl:::f1w:::m':i'lJfll':i fi~fll':i i 1'1':ifl'lJ'U1f1'lJU";'I'll'1~ (fl1'1'll'.) mh'lh ~~1'lJ flQ'I1'lJ1rJl1'1fffl'l11,j'1J 1~1~ 

':i:::1JU'I1Dfll':i ~~ ff':i ':i fI ~'U f111'lJ ~ 1 1'mh'l'l1'~t~'Uu Cl:::~iJ'Iijfl11'lJU'I rJ 1flUCl:::'~ ff1'lJl':i fl'l111'1i'.... rJlm 

flU 1'1 fI ~'U f111'lJ~1Jl1;11..rtfi~lh:::irJ'll'tJflUl'lt~'lJlh:::iY1'1iifl1"" ~'It~'U ilflj'l11t~rJ1i'Uti'U'lJ1~'UU'I 

il ~ ~,j'U UCl:::ij fH'I m:::1'11J1..rtfi~ il flj'l1l Spectrum hoarding 1'U11 ':i:::mff'1'1 rJ 

OJ _I .!.ell 
1.2 1V1QlJ"i:::iHflfll"iflfl1l1 

1.	 fffllllilW'I11fll':iflflfl':ifl'lfl~'Ufl11'lJ~i~rJ '~tfi~11':i::: irJ'll'"J'Ufl'l'1'1rJ1'Uil~~,j''U
•u 

"'I ....d ,,~ • _ 1 4 1" ~" 1
2.	 fffl1l11li fll':i tlfhJ flj'l11 Spectrum hoarding 'Ufl'l R1'1lJ':i :::mff t'n fl 'lUlJ'U 'U fl1J Cl 'U fll':i tff'U fl 

,,~ <!I 4 .J '\' Wi..... _1 '\' 0' 1"-1 '\' o'1lJ.<!I 
U'U11'1l'lfll':iUfllJflj111fll':iflflmfl'lflCl'Ufl11'lJ(lI~rJ l'lJtfl~lJ':i::: IrJ'll''U'I1':ifl 'll'lJ':i::: IrJ'll''U !'lJ 

t~1J1h:::iY1'1lifl1"" (Spectrum hoarding) 'Ufl'l'1'1rJ 

3.	 t ff'U flU 'U 11'1 1'1 fll ':i Un'il flj'l11fll':i flflfl':i fl 'IrJ ~'U rJ 11'lJ ~ i ~ rJ 1~ tfifl11':i::: irJ'll'"J'I1i fl 1;1 

lh::: irJ'll''U1~t~'lJ11':i:::iY1'1lifl1''''(Spectrum hoarding) 'Ufl'l '1'1rJ1'Uil~~,j'U 
di 

1.3	 'U8'U1'UVlfll"iflfllll 

"'I .%'''0	 ~ d 1 Qle!
'I1'Ufffllll'U flfll'l1'U~'Ufl1Jt'U~'Ufl'lfll':ifffl1l11'U11':i:::t~'U~W'1 ~'I'U 

1.	 fffllllfll':iflflm fl'lrJ~'UrJ11'lJ~i~rJ'~tfi~11':i:::irJ'll'"J'I1ifl1;11h::: irJ'll''U1~t~'lJ11':i:::iY1'1lifl1'''' 

1'\.J'Ih'lrJ11'lJ~1'U'li1'1f111'lJ~ 470 - 1,900MHz ~1;1ffl'l1i'1Ji1'1':iff'Vn1trJ~fl'U~1'U11':i:::mff 

'1'1fJ 

di ....d "~d	 1 . _1 _ 1 ,,~ 

2.	 ffflll11lifll':iUfllJflj'l11mW Spectrum hoarding 'U~HlJ':i:::mff ~lJU1J1Jfll':iUfllJflj'l11fll':i 

fl fl fI ':i fl 'I rJ ~ 'U rJ 11'lJ ~ i ~ rJ 1~ t fi ~ 1J ':i::: i rJ 'll'"J'11 i fl 1 ;111 ':i ::: i fJ 'll'"J1 ~ t ~ 'lJ 11 ':i::: iY 1'1li f11 .... 

(Spectrum hoarding) 'Ufl'l USA, UK UCl::: Australia ~'I~:::fffllllU'Iilflj'l11fll':iflflrJ':ifl'lfl~'U 

f111'lJ~~flfl1;1flU1'1 '~t~'lJ11':i:::iY1'1iifl1'n ':i1'lJU'Im~flCluCl:::11ifll':i..	 . 
3.	 t ff'U flU 'U 11'11'1 fll':i Un'il W'I11fll':i (iflrJ ':i fl'lrJ ~'U rJ 11'lJ ~ i ~ rJ 1 ~ t fifl11 ':i::: irJ'll'"J'I1ifl1;1.. 

11':i::: irJ'll''U1~t~'lJ11':i:::iY1'1lifl1'''' (Spectrum hoarding) ''U11':i:::t1'1ff11'1rJ 
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ml~l~ml~f11';j ~n'U1~ l,ifl'Hl1nil ~ ~,j'U f11';j ii~fl\!Cl,jl1ff1Hh~'1 ~ff::~1m1~1~ 11'U ~flil ~ ~,j'U 
.1 '1' d "d " d" di ~ "0 1<!I "'...,

UCl::lJ';j~'if1(ifU ff1'U 11 qJ1J fl111J11'1ff11J1';i m'U1u~nt]';j~11JU1J'UmNfl1J~ 1'1'1 C)f~11J'U 'Uflf11l1 'U ~ 'U 

<!I ~ .1 ", 0 '" ".1 1 " "d " 'Vi';j1J. ~~11J'Uf11';jCl~fllJffnfl'Ufl~f11';jl'U1ff~Cl1~ff111';j1J~lJ';j~nfl1Jf11n1U 111J ~fln~1U. .. .. 
1.1.3 11if11';jU1JlJ1'I1'Uflg'Ufl111J~U1J1Jl~1J1'Ufl~~fifl1 M'lfl~i1qJ111 Specbum Hoarding; 

d d, ... dt d.1 , "" di <!I
fl~ ~1'I ~1'U 1J 1f11';j ~~ffn fI Cl'U fl111JU'Ufl~lJ ';j::ll'1ff l'IUfllffUn Cl nl'l1'llJnfl ';j fl~C)f~U~ 

W o'Q.I I fj) fj} <j}fj) 1fjJ 4 dd fj) Q.I o'w. w ~ 
~11J '11 Cl n lnw en ~ ~ n m 1"1 1'I~ 'U ~~ fl~ f11';j 'iffl Cl 'U fl111JUl'I 1"11'11 Cl m n w en ~ ~nCl11 ~ ~U n fI~ 1Cl fln 

.. OJ 

o '" ddt 1 d ".1 '1 "'" "", ..di
~11JCl1~1Jl'IU'U'Ufl (first-come, first serve) 'UmW'Ufl~~lJ';j~nfl1Jf11';j ll'l';jfl1J'U1f11Jl'if~'Vi1W'ifUC)f~ 

1~'U ~i11Jf11H1'Ut11J'I1 'Il1U~1'Ui'iuCl~i'j1ff1'11 fl~ l'ii'U fl~tln1';i 11'1';jfl'Vi'tluli~lJ';j::1l'Jff' l'IU 6ilflfi) 

f11';j ~flff1';i Uli ~lJ';j::l't1ff' l'IU (nffVl) UCl::m1J'lJnJ wrJll'1';j lCl'U '11 i flm::l'I';j 1~fl1J'U1f11J 

n1';i ~~ffn fI g'U fl111J~ ~::~'U fl~t11J~fln1'11 'U~ 1 'U uqJqJ1i11Jf11H1'U 1~UUqJqJ1i11J 
n1';i ~lmY1'U 1muirn~~n1 'I1'U ~ 1 M''I1'1l1U~1'Ui'il~'U ~ii1'U1Ufl111Jff~~1n 1'U n1';i'Ufli'1Jf11';j ~~ffn.. . .. 
flg'Ufl111J~1 M'un 1Ji'JJl'Ilfln'if'U~UfYqJl (i1~,,j'Uii 4 ';j1U fifl AIS DTAC TRUEMOVE 1m:: 

'" , '.cl I fjJ .e:t _ I~ ~ d d , fj} QI .di ~ fj)

HUTCH) 1 ~u 1 'U ffill ill1 1J1Jf11';j nCl11fl1'lU~lJ';j1J1W flCl'U fl111JUl'I ~~ ~ ';j1J C)f~11J'U ~'U1'I1~'Ufl~.. .. . 
i1qJl1lff1'U '11 i1~ "I fl~ n 1'i ~~ ff';j ';j fI g'U fl111J~~ hjijlJ ';j ::iYl'I I fll'Vi 1 'U fl~ ~ fll ~ l'd fl~ 1J1 ~lnfl1l1J 
fj) I lJt • .ci 0' 1 do <l:l o'..c::::.. , ,,, " .:9 , • ".:9 Q.IQ,I I 

';j1l'Jl l1JU~f11';jW 1'Vi';j 1~ 'U fl~~11'1U1ff1ff~';jUCl~11'1U1f11';jU~ 1Jf111'11'U 1~~ 1Jff11J1';imU~ff~ff1'U.. .. 
\Ii "di "" I '1 , d" ~ "'" '" '1 '1 d '" ~ 

f11';jfl1l1Jll11Jl~ff1Jl~ C)f~Ufl11tl~ 'UnCl nf11';jl';ju'U1UCl~11J'U11\\1'U1f11';j1'l1~1l'Jfll'U lClU ~~'U'Ul1ln 

1'U f11 nhuillill li11Jn 1';i ~ 1'U I liiin1';i ti~ 1~ fln~lJ';j::nfl1Jf11';j ltln'if'U .fl1U1~n Cl , nn1';i U,j~;r'U~1 ~ 'U.. .. .. 
" I. 

1in1JuCl::iilJ';j~iYl'Il.fl1'ViU~1'U'Un1';i ~~ff';j';jfl~'Ufl1l1J()~~~1~'U'lJ mh~ 'lil~'U1in1JUCl~ 'liii 

lJ';j::iYl'Ilfll'Vi'lJ~1u '11 ~mnwcn1l~1Uf11';jff~lffi1Jf11';j 1,*flg'Ufl1l1J~1 M'1 ~'U 1lJmh~lJ';j~11 iJ~UCl~ 
d.1 "'" "'" dt 1" ""'.1 '1" .1 d, "" <!I '" ~ 1JlJ ';j:: ffl'l 1i fll'Vi ff ~ ff~ 1'Vi tl mn~ lJ ';j ~ lU'if'U ff~ff~ "I fl~lJ ';j ~ll'1ffVl n Cll11J1'U 1'I~ 'U ~~ U~l1J'U 

~ q • q 

'I1~mf)f.ucn~ 'lih~iif11';jlJa,j~tl~l~ ~i ~~~ 

~lJ';j ~ ntl1Jfl ~ n1'i 11'1';jfl1J'U 1f11J' 'UlJ';j::lVlff'l'IU 1J 1~';j1U 'i>\'i'1JfI g'Ufl1l1J~' lJlfl'Un11.. 
fl111J ~11~'U 1'U n1';i 1'*~ l'U ~i ~ l~ufll~tlfl 'i>\'111~'Un1';it1n~'UfI g'Ufl111J~ '11 i flii~lJ';j::nfl1Jfl~f11';j. .. 
i VI ';jfl1J'U1f11J1J l~ ';j lUfllll li>\'i'1Jn n ~~ffnflg'Ufl1l1J~U'flUlfl'U' lJlI'U lliff11J1';iUU,j~;r'Ulm~ l~lff.. 

" " .
~Cl1~'i>\' 't1~fffl~nHu iA ntl1 M'lfl~i1ill'l1li>\'1'Um';ji\\l'U111'1f11 'U 1 ClVfllU1'UlJ';j ::1l'JffuCl::n1';ifiii~tltl.. .. 
mtl~fI g'Ufl111J~ lJ'l'U jjfll~u lliiin1';i1'*'M'lfl~lJ';j:: lu'ifu1J1nt11Jfffll'U f11';j l~l~Cll~tllmj'U 1~'U 

n1';i 1Vi nmU~tll'l i''Vi U1 m ~ ii tl~tl ~1~ ~ 1t1~UCl::tlm ~'Uil ill111n1';i tltlm fl~ fI g'U.., ~'li lfl~lJ';j ~ lu'ifU.. .. 
(Spectrum hoarding) UCl~ iJ~ nfl1M'lfl~i1qJ111il~fl1l1J 'liiilJ';j::iYVllfll'Vil'll~lff';jll!fl~(Economic 

0 Q,I Q.I Q.I Q.I4 d." w4 dd" 4
non-efficiency) 1'U fl~ 111 n n n 1J 'Utl 11 1n~ "I flnj lnU)n 1Jnt]l11J 1Ul'I 1f) U1'U fl~n1J f11';j ~ ~ ff';j ';j flCl 'U 

fl111J ~ 1'U lJ ';j ~ 11'1 ff I 1'I U~ ff 1 tiqJ fi fl 'Vi. ';j .1J.fl ~ tln ';j ~~ ff ';j ';j fI g'U fl111J ~ UCl :: n 1 t11J fl ~ n 1 ';j 
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_I ~ 0I..i , , Sol... 
1.4 lJ1:: 1£I'V'Uf)fll~lHI:: ~11J 

" . . 
1. f)l'j ffnlllU ,,::fh',fl'l 'j l1Jii~ffl111 ~i1W'H l''U f)l'j (itl fI 'j tI~ fI~'U fl111J~ 1fl tI hhf),m i tI , ~ 

• v 

'LJ 'j::1tI'lf'U1lit~1J 'LJ 'j:: ffl'lnfll'W (Spectrum hoarding) 'II tI ~ 'LJ 'j:: tl'I rY1l'l tI 

""I ""I ""I <>c\ ,,~ ... ..; ""1 "I I <> _I 1 ..... 'I"
2. l'l'jl1JfI~~CI'IItI~f)l'jrYnlllf1~1TiUnlJW111f)l'jfltlmtl~flCI'Ufl111JfI

v 
fltl l1JtnfllJ'j:: tI'lf'U'H'jtll'lf 

" 
'LJ'j:: lt1'lf'U1lit~1J'LJ'j::ffl'lnfll'W (Spectrum hoarding) 'Yi~ ''U'LJ'j::tl'IrY'l'ltl ttCI::~h~'LJ'j::tl'lrY 

3. t~ tI , ~t iJ 'U U'U 1l'lH''U nn1tm1::..rfl111Jij 'LJ 'j:: ffl'l n 11 1'W' 'U n n 1J~ 11n ~fl nnf)" fl1 'j 

1l'l'j fl1J'Ulfl1J'II tI~'LJ'j~tl'lrYl l'lmiJ'U' 'LJ''U'YirYl'll~' fl 

4. l'l'j l1Jii~ u'U 1l'l1~f)l'j uA" 'IIi1W'Hlnn(itlmtl~fI~'U fl111J ~cIJ ~ 'lil~' ~'LJ'j~ lt1'lf..Jt~miJ 'U.. 
'Ii'tl1JCI , 'Uf)l'j ffU1Jff'4'U f)l'jilJJl'U If)''f)l'j1l'l'j fl1J'U lf11J',fij'LJ 'j~ ffl'l n fll'W t~ tlfffl~ffntlfll'W''U t~~ 

n 1'jU,j~.;r'U t~tln l'jilJJl'U1trY'jllj f)" ttCI::tY'~fl1J~~~ 1j'U'IItI~'LJ'j ~ tl'lrYfi tI1'LJ 

.... ... 01 
1.5 'UfJUJfI'Wf) 

flg'UfllnJ~ 111J1t1f11ur:h fI~'Ull'l~ (Radio spectrum) 'Hitlfl~'UmJ'j~t~tI'U~~tiJ'U 

fI ~'Utujm gn 1~~ 1~ijfl111J~~ln11ffl1J~ l'Ut1Jn~tih~ tJ1C1~1J l~f1nU 'W~n'j~" lt1''U~1N1fl tI.. 
~ O.d ~ tlJ 

'LJ 'j lff"lflfftl'U ll'l'LJ'j~flll!'II'U 

~~iJnfl~'UfllUJ~ 'H1J1t1f1111J11 f)l'jtl'UW1~' ,rfffll'W1l'ltlm::"1t1tfftl~ fffllU1l'ltl 
ClI CI ClI ClI 

1l'l 'j 'YirY..J 'HitI fff11U1l'l tlfl1J 'U1f11J , ~fl111J~1l'l tI'Hi tI'iitl~fl111J ~ 1l'l tI~ 11J~1'j1~ fi 1'H'Uflfl ~'U fl111J ~ 

'Himt~'Ufl111J~1l'ltlt~tI' ~~l'Uflltl'~titl'U' 'II~ nffl'l'lf. fi1'H'Ufl • 
.c:!I .c:!I .c:!I oCt ~ ~'I" .4 etGJ

Spectrum Hoarding fltI f)l'jfltlfl'jtl~'H'jtlf)l'j1Jm'j1Jffl'lTi l'lfflCl'Ufl111Jfll'U't'.!nmfl 

"h'U lfltlij'lltl1Jt'll~tlQ' 'U'LJ'j::tl'IrY'l'ltl tt~'li'~u 11J1'~' ,rtf)fl'LJ'j~ lt1'lf..J'Hitl'~'LJ'j~lt1'1f'U1,jt~1J 
" 

'LJ'j~ffl'lnm'W UCl::iJ~tf)flf)lHJ~tfftl lt1f)lrY (Opportunity cost)''Uf)l'jfff1~1JClfh'Yi~~1'U'j~1J1J 

trY'jll !f)"UCI~-ff ~fl1J 

Spectrum Trading fitl nn4'tI-'111t1 UClnt'LJ~tI'UfI~'Ufl111J~1l'l~ UCI~ij~CIlfl'jtl~ 
" . . 

(Secondary Market) 'jtl~i'1Jf)l'j~tI'II1tlttCInt'LJ~tI'U1,ltI'LJ'j1rY"lnt~tI'U''11'fl"l 

Spectrum Reframing fitl f)l'jfi1'H'UflttCI~~flffnfl~'Ufl111J~''Hli t~tlu1''LJ1~'Ufln 

~flfi 1m'j Nfl ~'U fl111J~U'ti~'lf1~UCI::liJ'U U'U 111H1'U n n ~,,~, ~~flff'j 'jfl~'U fl111J~111lil1 1t1 i ~ 
.c:t 3J,:A .d 4oq9Jdt .t::11 ~ 3J I 

flt;) ~ ::11Jtl1Jfl1'U flCI'U fl1UJfI (Frequency Regulation) I'VHJ'Yl1l'H fI CI 'U m UJfltl1'U 'U 'U"l ff::'Vltl'U1J" fI1 

.. '" 'I " 'Yl NlrY~ ll;l 
~ 
rY1ff~'jII"~ 111111~ ff1J fl1Jfll~ l'If~ 1'U tltl1~ff ~fffl

I .. . 
tI " , 

'LJ'j ~ fl tl1J f)" f)l'j 'j 11J'Yi~ fi1Tin1JtUtlllfl'U~ 11Jfi ijflt)'H111t11J'~tY~l1 i tI~l1Jfifl W~ m 'jll fl1'jf)" f)l 'j 
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i 

, tJ , .e! 0 

f1f.U:; fln lJ fl1 'i 'i 1lJUfl 1Uflm f.U fl111 'U ~ . . . 
o 4.c1 I 0 I ,eSoC:t. 

V111 Hflll1Ui'lfI'IUtllUlfJ l1lJ1fJfl11lJ11 fl1'i fl111 'U ~ fJ1'Ufl11lJtI 1'Y1~'\lij'l 

.... '" .... i .... 01.... i a a 1'J/ l'J/a1'Y1fJm:;1I1fJlfffJ'I 1'Y1fJ 'YI'i'YIf1'U 1'Y1fJfllJ'U1f1lJ 'YI'ifllJ'U1f1lJ Ufl:;fl1HI'Ul'VW ~'I1'Ufl1fJ ~U'l6'U '\l . 
'" 0'YI flff'YI~. fl111'U~ . 

,q.Q, I 0 I ,eSoC:t. 0 

~' UNUtll UJfJ lf1q l1lJ 1 fJfl11lJ 11 fl1 'i fl111 'U ~ ~6 'I f111lJ tI 1'Y1 ~ff111 'i 1J fl 11 fl1 'i 

1'Y1~m:;1I1miYfJ'I f111fl1'i1'Y1~ i 'YI'i't1f1U f1l1fll'i 1'Y1~f1lJ'U1f1lJ Ufl:;f1l1fll'ii 'YI'ifllJ'U1f1lJ li461~'I1'U 

fl1fJl~l16'Ui'\l~ flff'YI~. tl111'U~ DPU



, 
UfIfI"" 2 

"" 2.1 fl101.JU'lfJftl1lJtl~ 

2.1.1 U'U1tl11llfi~fll'Hn~Spectrum hoarding 1'U1Ji~IVlffhw 

~1Jff~fl (Demand) 

tl11ll~fl~ fll i 1'Uflli i1fltl i fl~tl~'U tl11ll ~~ 1~ll ff~~'U~ llln1~ U'l::i1'il~tI'ill fl fl~ ~ 'il 'U fl ~ .. . 
'" :: 'i 'i ",d.1 , '" '" " d do .1

i1'il'il1.J'U 'U'U 111~1Viil::1'YItl I'U l'ltlVlff~'IJ'UU'l::tl'U VI till flliVi(PlJ'U 1tl11llitl11llffllllH1Vl1Villff~'IJ'U 
q q.. cu cu

" .. 
l1~V~' ~i'1.J1(PlJ'UTii ill Im::U'U1fl11llfi~~1~"'illfl9i1~1Ji::1V1ffnllil~flli 1~1.J1~Vll~1ffnl!n'ill1fj~ 

Q"I Q"I 4 ,~ Q,I' c:,,. ~ J d 9J &.od Q,I ~ iiid fjI 

'U1.J 1'U 'il~ll flli 1')fflll~flffflffli fl'U fltll~ fl11~'11 11~Vl1 l'l fl tI~'IJ 'U fl fl~1t1 'il~ll'U fl'l~l'J'U VI~ 1'U U'l:: 

'_I d d cl & _I 'i "'" 'I d " 0 0 , .1 I 'I 
~l~lJi:: IVI ff'Yl m~ 111'U (HlJi:: Itl')f'U fl'Ull111ffl'l 1'U fll i'Yl 'il::1'IJ11Jl'l~VI'UU'l::Vllfll illlfl'IJ'Ufl11I 'U• 

~1J'Yl1'U (Supply) 

fl~'Ufl11ll~~iimh~~1f1~J'Ul,ri1mn'U Supply CJ1~ Supply ~'hif~iifl~1~11~lllllu9i 

1'H 'Uu~l ill~1 CJ1~lrlmh1Jl 1~lh:: lt1')f,ru~1 hii~11ll~i'U i 1JU'l::V~fl~fffll'VU~llff1ll lifl1~1~mi.. 
lIJ_1 '" I .. 0 "'" 1"_1 'i "" 'I" & I ::

~,Ifl~ IlJ 1Vitl~U~flfl'illfl~'IJflU'IJ~~1t1nmU'l::flli ')flJi:: Itl')f'U~l'U 1~~1'U'H'U~1'Yl1'U'U 

n1 ~~ 'illflfl11ll'~ii1Ji::iY'Yl1i fll'V~'IJfl~~'ll~ 1 VIi flll'U 1flll1 'U fl~~~1n'U i1UJ111ffu,1fl~.. 
d 1::1" 4 .d 'I .d 4d' 'Q"I tI .a , " _.I'"d' jJ1Jl 'illflflliVl flff'Yllm:: Vllfl'Yl ~fl'l'Ufl11llflllll'Uilfl1V1llflllV11fl1.J "ff'Utl1J1'Yl" 11iflflli ~llll1i.. 

,:, i" _.I"':: ~ & d 1"cl & " d,."'U'UW~ fln ~llll1i'U'U1lJ'Uilw1111Ji::flli11'U~'YlUff~~11n1'Um~'U'Yl'U (cost) VI llff~'Ylfl'U:lJ'lfl1.. . .. I 

.a odd jJ.Q' ~ Q ".a .d jJ,,, . '" 1" 
'II fl~fl'l'U fl11llfl'YlUVI 'ilH U~fl11ll1lJ'U'il HU'l1fl 'l'U fl11llflffl1Jl iflffi 1~ i 1t1 ~fltll~ll 111ff1'l fl1.J 11 

"_1 .A " ~ "" 'i '" " .A d'i '" 
~lJi::flfl1.Jflli 111~1'Ufl~~1mlJ'U~'l'illflfllmfl'IJ1~~m~1.Jifllil'YliffVi'Yl1fl'lfl'UVlI~tIflffVl U'l:: 'yl.. . .. 
lfll1 ri~ ~'lflfl~m~ '~iiflliU.,j~'Ii'U 1 'Ufl~~ 1 ~tlflli"1'ffll1JVll'Ufl~'Ufl11ll~f1Uflfl')f'U 'illflflli'~ 
_.~ '" 'i '" 'i 0 '" " _ I 'i" 0 lIJ
l1i'IJfl~ flff'Yl U'l:: 'yl IflVl l~tlflli'Yl1ffWW1~1~~fl1.JUVI'U 'IJfl~Wfl')f'U ~1t1~'llJi:: !tI')f'U'illfl~'lfll ! i.. .. • 

.c:a ,. Q"I tI 4 .d.d I 1,,'" , ".dd' jJ Q"I fj/ Q 9J d 
flli1.Ji fll i 1'Yl iffVi'Yl1fl'lfl'UVI'Ylff~ ~'l 11llilt1 fl~'U'Yl'Ufllm'l ~u 'l1fl~lll~'Ylllll'lfl1ll111ffl'lUll11.. . 

o 19/1:1 jI... 1 d" 4 .d ~ ,I Q"I 4 .d .A Q"I

'Yll 11ll ~lJ i:: flfl1.Jfll illfl111J~fl~ fll ifl'l'U fl111J fl1 'W 1Jll1fl 'IJ'U 11 'l:: flfl~'Ufl'l'Ufl111Jfl1 'W fl i fl~ i1.J.. . 
I , , JI 

IVlfll'U 1 'lti111~1 'U fl'Ulfl~ u'l::IVlflifl~i'1.Jfl11ll~fl~fllil1l'Vill;j'U 'II fl~~1.Jnflfl m'ilflc;l1flmjtl~flfl.. 
, iI I I 

1Vlflfll i'~nntI.1.J~fi'l ~1m11~il~~1n~ fJtlty,ulti1U!flU 'illflfllil1i 1fl1'IJlt1~hfl1lilfl1fJ'ltlm'W 
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.d ~ dd' I Go' " " Clod 1 dOl ~ ~ C\ .;. fj} C\1 '11 '11 QI

(C)f'lflCl'Ufl1111flllfl1tVllfl'Uff'UtI'U1V1~1t11lifll'H)~ff1 1 'U U~~) Vll 11 ~~Cl~t'VH)~'U1 flfl (~~U'Ifll1 
CUI CUI eu CUI 

tI, I "'" I 

~U fI il'U f11111 fl) ij f11111~U'Ifll1ff'U ~ltiUfl il'U f11111 fllJ1 flfl1Uli lJ1WfI il'Ufl1111 fl 'ili 'I fi ij UVUV 1'I . ~ 

~ln~
 

111 fl ~1.h~flU'Ufll'j'jlt11~ijVli'~tI1mfl g'Ufl1111~ ilUfl1 U'ItrJ'U ~1'U 1'UlJ1mn'Ufl1111 ~ltrJ'U l'U fll1
 
~ 

1 
'J1-~ ''11 .... 
~t1J1t1'Uflfll flU 

~ 

1. t ~u flU ffU U'I 1 1'tJ til t1'lfU 'I fffYfY1W 1 'U fl ':itU ~ ij tJ 1 ~ 'Il'1 fl 1 ij flU 1 ~1 VI 1 fl~ l1t fI gU'U ~ 

'il'U fl'j~..t'l'lfU'IfffYfY1Wt~1l 11iUt~Ufll'j'j U'Ii''Ut'YIfI 1'U1Clfil'UU'Ulf1~ 
.., ~ 1 '1 'JI'J1A I ~ 1'11"" "" .... ~ 1 'JI'J1A I ~ "" '11 .d

2. flfl~'Ut~U 11 11FjlJ1~flU'Ufll'j'jlt1U'U ~ffVlli 111Ut~U 11Fj1J1~flU'Ufll'j'jlt1U'Utfl~~'U'l'J'UVI 

" . . 
ff 'I;i'U1 'U fll1i\\l'Ulfll1'Uifll1 11 iurrJmrJ'U flU 'Il'~ ClUfll1 i\\l'Ulfll1'UiflU'tJ U'Iriu'ti 'ItVl U 
~ ~ 

1til,f~~~ff'U~l11iu'UiflU li'U~Ufl1111~U'I fll1 'tJ U'I~Cll~ 
'11 ~ , '11 Aid • '11 .... " "" " '11 "" .... '11 A I 1'lid 0
Cl1'UtlI'U f11111 ~t lJ 1 t1'UflfllV1'1 ff'U UCl ~ ~~ Cl~ 11 1 U~lJ 1 ~ flU'Ufll'j'i)~ ~ 11 Ul'U1 'il VI 1'1 

~ ~ ~ 

...; ~ '11 0 ~ A I " '11 ""1 .d 1 '11 "" fll 1 ~ Cll~ (Market power) t~ Ut lI'U Fj'U 1 ~ Cl1 ~ t'U U'I~1J ff'l fI 'tJ U'I Fj'U1 fl fI VI 'il ~ 'Il''U 1 fll 1 

Q.I tI';' dd 0 ~ J 0 1 Go' 0'';' .cia, d1VI 1 ff~Vlt fI ClU'U VI 11 'ill'U1'U t~ 1l'tJ'U~ 111 'ill'U 1'U1.h ~'Il'lfl1 m ~t~ 1 1~ VI1 ff'W'YItfi ClU'U VI fl U1111fl1111 • 
~ltrJ'U UV1'1~'I~'I Ul'ilflrll11~111 VI 1 fl'W l1tflgU'U ~t rJ'U 11 'il.ijtl11 t1flff111 i''Ufll1~U 'I;1~ l'U 11 'il'il-U'U. 
UCl~ 'illflli1 n'il 1Vl1f111'Ulf111iJ'I 'til'lf~Cll~ u'ti'l,j'U ffll 'U1 W~1'U1'U 11iutJilJ1Wfll1~~~fll1'UiflU. 

, ,Q ..dl oC:SC), C\' Q,I C), " " 
~ 

'tJ U'I t t~ Cl~ li1 fl 'il 'il 'IllUVlli'W Cl~U1 lf11 ~ Cll~VI'I ff'U• 
2.1.2 fl'jU'UU'U1f11111fi~t~t11n'Ufll1.ij~ff'j'jflg'Ufl1111~11iu Spectrum allocation 1~t1 

. . " Clod QI 4 d. QI d ..:!l QI ..:!l 4 

1lifll1 'il~ff'j'jflCl'UfI1111fl'U'U llVll'1mUfl11f1fl"l 4 Vll'1mUflflU 

1. fll1.ij~ff'j'jU'U'Ulllfiu'U 1~fiu'U (first-come, fust serve) 
.., .... I 

2. fll1f1~tClUflU'U'U~1l(lottery) 

Go'..:!l _I':! cs 
3. fll1f1~mUm1J1t1'UtVltl'U(comparative evaluation) 

4. fll1tJ1~1JClflg'Ufl1111~(spectrum auction) 

'li'u ff'Itfl~: ffl11i''U 'Ii'U 1-3 trJ'U11l fll1.ij~ff'j'j 1~t1UlfltlflCl 'fli'i (administrative 

approach) ~Y1'U'Ii'u 4 trJ'U11ifll1.ij~ff'j'j 1~t1UlfltlflCl 'fl~Cl1~ (market-based approach) 

fll1tmtl'Utl1t1'U'Ii'u~'Ii'Utfftl'tJU'I'YI1'1tilUfll'U flU .ij~ff'j'jf1g'UfI1111~ t1 l'il~~ 'ilUW11'U 4 

1. f11111ijtJ1~ffVl1ifl1'WVlHtff11:ljn'il (economic efficiency) 

2. f11111tlJ'Uli'j'jll (fairness) 

'11 ,~ '11 • .., 
3. fll1ff11'111t1 ~ t11Umj (revenue) 

oS 1 ....4. f111lJ'j1~t11 'Ufll1'il~ff'j'j (speed) 
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t11~lft'U/lt1l1UU 

lt1UUUfl11ft~uitm 

' ~ Sf ,'lI1flO'U .-.flO'U lmrJUlYlrJU •
ifJJ fll1t11~1JiI 

'Lh :: ff'VIn fI1 'n 
. 
0 

~1 

. 
0 

fl1 
: 
iii1 iY,:j.. 

f111lJtfh..! 1i'l''l'lJ ti:llJ1inlJ 1~trJlJ1inlJ t~lJ1inlJ trJlJ1inlJ 

'l'lV1~ 
~ 

lJtW 
71 

lJt:W 
71 

lJfltJ lJ1fl 

d 
f111lJ'l'1~t'l'1 

d 
t'l'l 

71
'In 

d 
t'l'l 

d 
t'l'l 

d <9 71' .., 1 .., "I..,.J _I "I 
'il1flflnH 2.1 'il::t11lJfWUfl'lJfl'n'l'tN'Ufl,:jfll'l''il~iYn ~m:mrVflCl 1m! GJj',:jhJ'l'::t'YIfl' I'YIV 

t'l' 1ijt.l'l'::1~ fllJ V11'1..1 1'1..1 ~ij fl1'l''lJ7111 'l'i~ fln fI ~'1..1 f111lJ~1'1..1 fl~iiI nifl,:j 'il1flfl'JlJ i t.I'l''JololVl 'VI 'l' t'l 'U ij 
I • ' JI 

fll'l'i~iYnflillJfll1lJ~1,fijflnHfl'U1~.. l~v flff'YI tm:: f'llflf'l iifln,:jflff'YI tm:: f'llfln nijflni~ffn 

,)fl1,fWfl'lflJt'li'11J1U7111'j i~fll'l' 1~t.I'j:: lv'lftJf1~1Jf111lJ~1lJfln'lJ7fll'j1 'VI 'jff'nnlfl~ fllJ ~1~ vij 

"Ytyty1~lVfi1flfl'lJU'VIlJ1,ffliY'VI U'l:: f'llflf'l 1~v1~11ifll'ji~iYnuuu1J1tifllJ'~tifllJ(first-come, 

first serve) ~,:jtrJlJfll'ji~ffn l~VfllffVfl'l 'fli'jlJ1l~V~'lfl~'illJfl'J::tt,:jiJ'il~,jlJ~t~lJ~lJ,r1;,:jU,)i1 

2550 1~VijUHlJUCl::11(P1JlJ1fll'l'1lJfll'l'ft,:jtff7lJfll'ji~ffn 1~u1"'flCl 1flfl'll~ flU1,:jt'iilJ fll'l'tiJ~ 1,m 

t.I'j::lJClfl~lJfll1lJ~2.1MHz ff111i'lJ 3G Irtflt.l'llV1I2553 u~V,:j1,jt.l'j::iY'lJfll1lJff1thnfl1lJ~,:j.. 
I • I JI 

'il1flfl1'l'1,:j 'il::n1 'W 1~11fll'j if! iYnfI illJf111lJ~f'lfllff'UflCl1fl~'llfl,rlJijt.l'l'::ff'VIn ftl'tm..,:j1J1fl fl 11fll 'j 
!ill I' I • 

fllff'Vfl'l 1fl'Ufl,:jij ~,:j,rlJfll'ji~ffnflil1Jjn1lJ~f11'l'trJlJfll'ji~ffnf'l*IU'lJUCl::Hnfl~lJrV4flfln1~ 

flCl ifllPl'llf! u,)ni fl,:j~lVfl11lJ 1~ijt.l'l'::ff'YInfl1'n1 'Wfll'l'if!iYnfl~lJfl11lJ~1lJfl~" trJlJHCl 1,rtfl~ 

fln1-NfI~lJfll1lJ~ 1,jI~lJt.I'j::ff'VInfl1'n111ml fl 1~flUH 1,jtflfllh:: lV'lftJflU1,:jU~'il7,:jIrJlJ ilUJ111 
.. u 

d ... 1 ~..:::::. 4 

t~lJ1J'l'::iY'VI1ift1'n l1'jfl Spectrum hoarding 

Spectrum hoarding fifl fll':iUflmfl,:j111flflnijm'l'lJff'VIn1~fl~lJfll1lJ~1lJ'l'lflft1flftllJ 

1 ~vii'U fl'LH'U~flU1 '1..1 t.I':i:: I 'VI fl'hw u,)1~ 1~11 llJ 11~1 ,rtfl~t.I'l'::: lv'lftJ111fl'~t.I'j:: lv'lftJ1~t~lJ.. 
" t.I'j::ff'YInft1Vi U'l::V,:jtflf!fllHltytffvlflflliY (Opportunity cost) 'lJflniY~l,:j1JClfhn,:j~llJ'j::'lJ'lJ 

1fl''l''Jol il fl'il U'l::ff',:jfllJ ~,:jtrJlJ ilUJ111~tfl~ ~lfl fl n if! ffnfl ~lJfll1lJ~~1,jijt.l'l'::ff'VInfI1Vi1 '1..1 ~m~ 
G U 

2400
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i fI'jflllU1fill hJtl~~~tnU;]t1!l1liY'Utdtl~'1J1~lflfll'j~flfffl U(l::: nltln '~f1 ~Ufl1111~'1J11U 'j1m 

d"" '.... " '" , 'JI _.~.;, , 'JI •.1'" ~ ~ ~ • I .J d
flllmtmfl'U "ffUtJ'U1f1" 11'jtlfll'j ~1l1l"l'j UUttl~ fll'j ~llll"l'jUUtlJUlJW111lJ'j:::fln11 U ~flUff~~.. .. 
111'n1uil~~uflu (cost) ~ '~ff:::,;'tlUll(lri1'Utl~f1~Ufl1111rl~U,;'~i tnU Fm111'tfl~fll'j ~fl'U1~ l~tJ... ~ .. 
flfffl tm::: nltln ri~~·mfitl~(ll~'~ijflnu,;~;rU1utl~~ l~tJfll'j"H'fflliJmufI~ufl1111~ ti'U ttl fl'ifU 

~lflfln'~rli'Utl~ flfffl U(l::: nltln 1~tJfl1nhfftyty1~tl'UuflU'Utl~ttlfl'ifUU(l:::tdtl~~lflfll'jij 

~(liJ'j:::ltJ'if,rtiUll111ff1(l~lflfll'j"h1i'jfl~ 111''Uifln 1fI'jff'Vifl6tfl~tlU ~~ij;]w111fln fi~tiu fll'j toU'l. .. 
'JI1'J1"" l' .J ~ ,.I''JI .1 "" 'JI.1 , ....111'U tl~Fj 11 'U'jfl1'j'j1tJ 1111fl111111C)f~tlJU lJ ~11 (llfl 11'l1tJ~lJU'U'Ufl1~lPfl~ flnfl1'U U fl~fl'Ut'I1 ~ 

;] ~ ~ tltt (l::: 1 tl fllff ~1 tlth WtfU 1 U;] ~ ~ iTU flU iJ 'j:::\j (l f1~U f11111 rl 3G ~ Fh U 11lt~ tl t~tl U 

'Viqff~flltJU 'Vi.ff. 2553 t~Ut~tl~~tJ~f1~ff~1~f11111oU'tl~1~ 111'ti'U1~fl1'j ~~ ff111fl'j'jlll fI'j f111U 1flll 
, t1 " 

djtlff1(lfi~iYu111'fh~tl~'Utl~ TOT tm::: CAT tnU~(lti1t~~1UflntJ'UtJ~flniJ'j:::ll(lfl~Ufl1111il3G.. 
cb~;]ty111~ H'l ~1Ut~Ut'I1~1l1~lflfl1111'Ufl'Vii tl~ 1Ufl1'j ~~ ff'j'jfl~Uf11111~~ij'1J1u~1U tl~ ~ U(l:::tJ-:j 

.... 'JI 'JI 'i 'i "'d .... 'JI.... .J '" "" 'i .I~ 'JIo 
~u 1fl fl'U f11111fll111 U 1f1 H tflfl tU t (l tJfI tJ~ ~ tltJ'Vi\liJl U1 C)f ~ ~:::ll tltll'j fl1tm:::tJ t'j lJt1J U ~U 1fI H. .. 
tflfllU 1(lVll1U~tl~~ ~:::n1u '~~lflfl1'j~iJ'j:::tflff' fltlt'j1 '~'thtm'j:::'U'U1fI'j ff'Vifl6tfl~tlU~ -rf~u 'U'U 

"" 1 'JI '" 'i .1 '" 
111~'j1!lU'Utl~tltll'jfll U~flflUfitl NMT470 tm::: AMPS800 tm:::ll1~'j1!1'\.J~t'jlJfltl NMT900 

ff111i''U lG tm::: GSM900 nllil~ PCN1800 ff111i''U 2G cb~tnUll1~'j!lU'Utl~~1'jiJ~111''Uifln 

mh~ U'Vii11'l1tJ1UiJ'j:::tflff'fltJ 

.... ~ '" ''JI' ... 'i 'i "' .... , "".1 'i .1 "" 
~~'\.JU~:::t'I1U ~11'Vi\liJlU 1fll'j 'Utl~tflfl tU t(l tJ~~fl(l11tfl~'UUlln1fltJ t 'jlJU(l::: tltll 'jfll• 

" 1~tJiJ'j:::tflff'flfU~Ut.y;tJ~~fl111tflfll U 1(lvrvhUU fld1~ h~fl111ilt1!111 Spectrum hoarding ~'~1<Jf 
, .cl .c:1 .ckQ.f~JQ,I ~ ~ ~ 

;]q}111'Ufl~iJ'j:::mff fltlt'VitJ~iJ'j:::tflfft~ £11 C)f~llU tfl~'U U fl'UU 1U1iJ'j:::tflff fI~ tltll'jfllU(l::: fJh iJ~ 1£1 

td tl~ ~lfll(lflu'ti~tflfllU 1(lvijfln'UtJ1tJ~1tld1n 1~t ~ 1t~tl'jtl~i''Ufl1111~ tl~fll'j~l11fll'j'UtJ1tJ~1 

o • I 'i d d "" 'i.1, '" ~ 1 'JI'='l "'I 
'Utl~~1U1UlJ'j:::'if1fl'j t(lflfl'UtJ1tlt'Villtm:::tfl'U t~'UU tltJ1~n~tn tlJUt'I1f1 11l'1flll1fHUU 1m~fll'j• 
Un't1tyl1l Spectrum hoarding l~tJ11i Refanning 

2.1.4 fl'jfl'UUU1f1~t~tJ1ti'Ufl1'jfi111U~tm:::~~ff'j'jfl~Ufl1111~111~11itl Spectrum refarming 

Spectrum refarming fitl flnfi111U~tm:::~~ff'j'jfl~Ufl1111~111~t~mh'iJ1~1ufll'j 

~~'Yi 1f1n 1~f1~Ufl1111rlU'ti~'if1~1m:::t~ UUU 1f11~ 1U fll'j ~~:::1~~~ff'j 'j f1~Ufl1111 rl 111 ~.fI1tJ 1~ 
., I' I J1 

d "a d a 0 ad' QI 'jI I1"
fltl'j:::t'UtJ'U~lUfl(lUfl1111f) (Frequency Regulation) t'Vitlfl1 11fl(lUf111llfW1UUU'l ff:::flfiU\j(lm 

m~tff'jllilff1fffl{tm:::t'I1'1J1:::ffllti'Ufl1'j 1~~lU tld1~ ff~ ff~ iY'Utdtl~~lflil~m~fium~t flfI i U i (lV~. .. . 
'JIi .... .,j d 1 ",.J 'i '" .,j .... '" ....

Ofl 1 '1$ ~tJflU~~ff'j'jfl(lUfl11110 Utl~~ C)f~tflfl tU 1(ltJfftlffn1u;]~~'UUllflU'Vi\liJlU1U(l:::.. . 
"" 'JI 'JI' '" ~ 1'J1 1'J1'" 0 .... ,'J1't~ 'j Wfll111 U 1tltJ1-:j n~ tnll1fltlJU t'I1f1 11 flU 'iffl'j 'Vi tJ1 fl'j Ofl 'il1fl~ 'U tl 'Ut'U~ fll 'j 'if ~ 1U tl tJH.. . .. 

'", d , " 'JI , 'JI"'... "j d . .J ~"j. .,j
11(lm(ltJ~ II ~ 1m::: flfl'if ~1lfl1'j~~ff'j'jfl(lUfl11110 2.1GHz C)f~tIJUfl(lu111111~tlttl~iJ'j:::1l(ltlltl.. 
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_ 1 ';;'1 .;, 1 'JI e> , e> _~ 'JI 1 '"1 '" _1 "'l 'JI ''I- 1
lJ'llt.llJ 2553 l'V4fl 111J'Jf11'J 3G 11~lfH'lf11'J1"tfl~'Jfl~ ~tI flff'fl1m:: 'fI fl'fl f11'JlJ'J::1J'l\l~~fl'lU IlJ 

~~lJ'J ::l'f1ff''fItiflfl111~ 'UlJ'J::1'f1ff~"'111 ~~dfl~l 'fIfl1 'U 1 'lV 3G ~iJ~ 1~ij fll'J 1'11'1J1 f11'J fldl~L ~ 'U 

'fIl~f11'J iju~f11'J' 'I1'1J1f11'J~'J::1J11fld' 'U ,f1~'fI~fffl1J (Trial) ~~mlU1 ~'U \l1~lJ'J::1'f1ff''fItlijfl11U. .. 
II " , 

.... rflU'tl~fffltl.fl1'V4U'l::i~'U 'fI'UU9i~~i1W11111flf11'J ~~ff'j'jfl~'Ufl11UO 1,f'U AIS ''11'1J1f11'J 2G 1J'U. " 

f1g'Ufl11Ug 900MHz 1m:: 1800MHz fIltl'~ffulJ'fIl'U'\Jfl~fi1flfi '\Jf.U::~ DTAC 1'11'1J1fll'J 2G 1J'U 

.;, d '1'J1"'_1 1'J1e>
f1'l'Ufl11UfI 800MHz 1m:: 1800MHz fIlti l~ffUlJ't11'U'\Jfl~flff'fl U'l:: True move 111J'J f11'J 2G 1J'U 

I , II t 

f1~'Ufl11UO 1800MHz flltl19i'ffUlJ'fIl'U'\Jfl~flff'fl l,f'Un'U Vm1~ flff'fl fiL~'U~''I1'ffulJ'fIl'UUri 

mfl'i1'U~1i1~''I1'1J1fl1'J 2.5G 1J'Uflg'Ufl11Ug 800MHz ffl1111J'J::1J1J CDMA 9i1flth~f1g'Ufl11Ug 
'" . , , 

~~flrll11l1,hijfiflfl~~ff'j'j 1111,rl'nfl1J1fll'J1'fI'Jff'V4 ""1f1~fl'Ufi1 'Ufl~~ flfl' ,rU'l::";1laJ'U 1\llfltlfl 1G .. ... . . . 
0'" _I " 'JI'" "'l "'I '" "''I 'JI e> ,1m:: 2G ~lU'll~1J U'l::lJ'J::L'fIff 'VIti ~Uf11'J~~fI~f11'J refanning f1'l'Ufl11UO'fl 1'Jj'1J'Jf11'J 2G fl~ 

A1t11,f'Un'U1'UiI\l~-u'Ull1fl~\llfl ffl1fll'V4Q hlJ (ED) '~ijf11'JflflfllJ'J::f11ff1rlflil201O 11A1t1f11'J 

lJ11JlJHf11'J~~ff'j'j''I1'1,*f1g'Ufl11Ug 900MHz 111~ 1~mhul1,rffl1111Jf11'J1J1fll'J3G U'l:: 4G• 
.& I ~ ~ d ?t QI Q,I .4 1 i1 ii_I .d 'I"Go' oQ 

C)f ~'H Ult1f111U11 'J j1J1'l'fl1't'JfltJUfllfl 'VI1lJ 'U ffU 1'Jj'fl ED \l::~fl1J~f11J1'V4 fl 11 fj lJ'J:: flfl1Jf11'J 'fI \l:: I'Jj' 

.;, d ''J1';' ,,; 11'" Q '''''JI e> 'JI .;,f1'l'Ufl11Uil 900MHz ~fl~ 'Jj'l'V4flf11'J1J'Jf11'J 3G 11'l::1'V4fl1'f1f1 'U 'ltlfl11U1'J1~~~1t11'Jj''Ufl'U l'V4fl 

1~'U f11'J',r'fl1'V4t11fl'J1'I1't>i'ufh 1m:: ff~lff1U' 'I1'ln~f11'J U'\i~'Ii'U fldl~ijlJ'J:: ff'fl nfll'V4 • 
'fIl ~ L~ fl fl fll 'J ~~ ff 'J 'J fI g'U f111U g '11 ~ '\J fl ~ 'J:: 1J 1J 1 'VI 'J ff'V4""l fI g fl 'U ~ (Spectrum 

o ... _I , "0 .4!l 41.r:::t. 4 ~'I "Q,I
refarming) ffl11'J1JlJ'J::1'f1ff 'fIti \l::~f1~f1111 'U~'\Jfl1J1'\J~l1'JflfJW ffU1J~f1'l'U f111UO !It'Jj'~1 \l 'U ~lU 

'" 11'" 1'J1 d1'J11'J1e> '" 'JI .;, do " 'lfl'llf.U::'fIHl't1f1 'U 'ltlU'l::fll'J 'Jj'~1'U C)f~~ 111J'Jf11'Jfl1\lUfl11U~fl~f11'JfI'l'Ufl11UfI\l1'U1'UU.. 
" I • I • 

niIn'U ~lUU~-n 'U fi1t1'1J1f11'J U'l::fffl tlfll'V4 '\J fl~ 'J:: 1J1J 'H1flfl1\lijfl11U ~fl ~ fll'J fI ~ 'U f111U fj fil 't'i In'U 

L~ fJfl11Uffl1J1'J fI~ 'tl~ Lfi tlU' 'U fll'J 11'li ~ 'Ii'U ~1 ~ 'U , ~ i ~rl'111 fl-n \ll'J WllJ1U lW fl g'U f111U g 

1'f1 'J ff'V4 ""lf1gfJ'U ~~iJ~ ,~,~~~ ff'j'j 11'l:: f1g'U 1J 1~ ff1'U ~ ~~ff'j'j' lJ11'"1 f11'J \l::~ fI ~ fJg1J 'U if'U! l'U 

QI I d Go' QI dGo'.4 d.c:i "4 
'\J fJ ~ f11 'J \l~ ff'j'j f1'l'Ufl11UfI 'fIl 'fill 'fI tlU fl 'U ~ lU 'H 'l fl'fl fl'll~ 'l fl'll f.U:: ~ 'l1~ 'fI H 1ff'J 'll! ffl ff ~ 'J 1'V4 fJ 

~ ~ dI 
fJn1J1t1f11'Ju'li~'Ii'U1ffi 1'U~fl'llf.U::~'l1~'tl~ 4 lJ'J::1fl'fl ,r1Jpj~U~ ~'ll~~fl'\Jl~ ~'ll~fH11'li~'Ii'U~~.. 

"4 1 dl 'JI"" " I Q,I Q,I •fjfl'\J 1~ ~'l1~ fjfll'U fJtI'J lt1 U'l:: ~ 'l1~ 11 '\J ~'\J 'U ffU\!'J f.U 'fIHm flfl 'U fll'J \l ~ ff'j'j tll'U f111U fI 11 

'JI_, 1 '1 'JI"'... Q d'l _I , '" '" d ~ ~ 
~lJ'J::flfJ1Jf11'J 'HU l1Ufffltlfll'V41~U'fI l'UlJ'J::1'f1ff 'fItlU1'V4t1~ 3 'Jlt1 'fI1lJ'U'Jlt1"f1'JfJ~~'l1~.. 

I • II , II 

1l1ijfJ'Un1J fJLU1f11 fJflff1~'J1~tI U'l::V~flfl'll 1ijfl'Jlt1fi 4 lfi~~'U 'Jlt1fi 4 ,r'U\l::fl'lltJl~'U'Jlt11gfl 

'tl'Ufi 1il'U1l1~f11'JW~ln~~'U\l1 ~..f~n1JlJ'J::l'f1ff' 'fItI11'l::tIhlJ ~~ '~ij'VI1~1il'U~'ll~U'li~i'UffU1J'JW. . .. 
1~~ lU'fIfl'll~~fl'llW::~ 'l1~ ffl11 11J fll 'J u'li ~'Ii'U 1ffi U'l::lpn\l f11'J 1J1 fll'J 1 'fI'J ff'V4't1lfl g fJ'U ~, 'U 

, oQ ~ .r:::t. d ~ " d Qd

lJ'J::l'f1ff 'fItlfl1\lLfl~f11'J ~1'Jlmf11'J1J 'Jf11'J (Cartel) flllJ'U'~ 1'V4'J 1:: \llflf11'J ~fl'\J l~Otl' 'U fJ~~flU.. .. 
nllaJ'U lf11'JLil.w~'ll~~~U'li~'Ii 'U ~~ ~fl'\J 1~ 1 ~tI fl ff'fl U'l:: filf1fi U'l::i1 \l\l -U'U fll~~";IiII\n 1 lJfffll'J.. . .. 
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l;j'U~m"~flTU'Otn lV~1Vf)1j m.h j,j iYlI,j't1l'UfI~'Uf11ll1gi 't1j ffvnllfl~fI'U~..f~'H 11" fJ1'il~fI~j fI.. .. 
11Wl'Ulfl1nlfJ~fl~ lml~l"~ 'il~,h l,jd~m"u,j~.,j'Uffllmwl'U fI'U lf1~.. ... 

2.2 't'iil'flnq'HaUn'H!ftliJAim,r 

lfl'j'll !fl'lff~{ fifl fl'lff~{~fffltnl~V1til.Jfl1jliiflfl'H'U't1Hl'U fl1j l~'t1i'ViVlflHl1H~il~ 

6'Uii Otj~lti" ffl'Hi'l.J fl1j ~il~ iY'U fllU~~l.J~ fllj lY1f1l,flfi",jj::iv~,rff ~ff" ii fI~fi',jj~flfll.J't1l~.. ... -, 
fiG.' J 

lfl'j'll!fflff~j"~'U 

fl1jliiflfl ( Choices)
 

't1i'ViVlmfl1j~il~( Productive Resources)
 

fl1jiifl~~lti" ( Scarcity )
 

"'" iI "'" 
ff'UmU~~l.JjflU (Goods and Services)
 

mll1~fI~fl1j~hj~lti"( Unlimited Wants )
 

"'" iI "'" 
ff'UfllU~~l.JjflU ( Goods and Services) 

Q,lf! .t:!I~i1 ~'j/ 

lfl'j'll!'t1jViV (Economic Goods) f1f1 ff'UmlfJfl~'U( Private Goods) U~~ff'UfI1ffl1iUW~ 

(Public Goods)
 

iY'Ufll1i'jlf1l (Free Goods)
 

", "'" 
lflWCVlfl1jUmj~l.Jl.Jmj'll!fl'il 

mjlliY't1fu;j'U'lJfI~l.JflfI~'H~fld1'Uj111• .,
 
fl1Hi" iY'U1'il1'U llty'H loW'U!l'U't1l~lffj'll !fi'illil'U'lJfI~1JflfI~'H ~ fld1'U)111
 

fl1j~" ffj j't1i'ViVlfl jflU Hil~Fh'Ufl~ lfl~m,,'H~flfl1j,j'~til.J 

2.2.1 flllffV i flfl1 ff (Opportunity cost) 

flllffV iflfl1ff (Opportunity Cost) fifl fJWfll'H~mJ~fll ( Value ) 'lJfI~'t11~liiflfl 
I I II I •"""" "" 1 Q,I 'I_I .eI.a ct 'j/ 4( Choice) 't1"'t1q,, 'Ul.Jn"l't1Hmflfl't1~'HmV't1~fI~ff~~llJ ( The best alternative forgone) lllflll 

l i1 
fl1j~"ff'U"''''''1 "" "'t1l~mflfl'H'U~"" 'Ufl1j '"'il't1l~mflfl1 &1 ~'t1jViV1m 

., . . 
~'UlJ'UflllffV i flfl1fflfi,,;j'Ulijfl~ 'illfl't1i'Vivlm~h~., ii fI~Oth~~lti" unhm1,*rnfl 

fi'ilmj1l1"fi'ilmjll'Hi1~vfl1J'fh1'H~flfl1ff~'il~'1hl,jl,*"lJfi'ilmjll~'U ..'Himl1fliiflvu91hhhl,j1,*
., ., 

'il~rifl 1,flfi,,~'U't1'UflllffV i flf)1ff ~'U't1'UflllffViflfl1ffijfJ1'ilTf'ilU W1l~";~ 1'UU~'lJfl~fl1'j'l.Jnflfl 

n~~fl1jHil~ d1'U1'UU~'lJfl~flU ~il~f\ 'il~iiu'U 1fl"~l'H ijfl'U ti'U fl~11fifl ~'U 't1'U flllfffJ i flfl1ff'lJ fI~• 
.c:...oE::l'j/4.a.. ~.CI c:::LIII!!I' Cl'j/.t:!IoO:::l~.Jt.J. 

fl1m~~ff'Ufll'HjfllJ j fl1j~'U "'H'U~" flflfl 1J~fI1~~qfl'lJm ff'UfI1'Hjfll.Jj fl1j ~'Ufl fI'U" n'il~ffll1 U (I 

Hil~1~~1V't1i'ViVl m 'H ~ fill 'il ~Vfl1j ~il~ ~lU 1'Ul~V1ti'U,f 'U cit~ 'il ~nhti l.J~~j 111 'lJ fl ~ ~'U 't1'U flll ffV• 
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lt1fllff1J'tl~llll~ fJfll'J H~~U~'l~'ifU~llrlHtI~ 'H If)llll~fJfn'J H~~'ifuf11 f1 him lltJ 111J1.u1lJ 'VIHtiltlf) 

. " 
fllJ1f1 1~mfJ ~lJ 'VIlJ fhlfffJ1tlfllff1JtI~ll'il~fJ'ifUf1t1lJ umJijfimilflml'lJ6. .. 

, , , " 
ffl'H l'11fl illJ fl11:U fl 1 'VI fJl• Yl tI 1.u1lJ f)1'J 1'If11if)1'J 1'VI 'J fllJ lJ 1 fl:U 1 l'ffl fJU 'H 1f) til 'tl f) 
." . 

tJ 111J1cN1lJ 't11~fii \lI1llJ lm'J 11im'J n~lff'J'l:Jjfi'ilU'l:: ff~fl:UU~1'il~ ~lJ l'JlJ fill iY fJ 1tlfll ff1JtI~flillJ 
, " " " , 

fl11:ufi1'V1fJt1lJ utI:uijfi it";1fl11 fflJ 6t,flJfllJ ~~t1lJ~lJ 'VIlJ fill fffJ 1tlfllff1J tI ~ fl illJ fl11:U fl1l'lfJ fi iii fl f)
q "q q 'ij 

o 'L 11 !II_ I 'I o'e!l ,.... I c>!II c> 'I .... o'.a d 
lJl llJ 'iflJ'J ~ lfJ'iflJ 'il~t 't11f)11 1.1 'lfll,,!~~f11JtI~fflJfllfll'J11'Jfll'J 1'VI'J fl'~'VIlfl'ltllJ 'VI 

. 
"'!II_I ,.... "' ....
'VI HlJ'J~ f)tl11fll'J 'l~ 'VIlJ lJ 'If)'l:JW~t~fJ1f)lJ.. . 

nv ",
~ ,"U1m, 

DTAC 

AlS 

TRUEMOVE 

v ... 
frJl'llfl'JHtl~'U cIJ 

(MHz) 

50.0 

12.5 

12.5 

, 
1J~ftl~.:Jqft'UtH 

m,',"u'im,il2ss2 (Ul'JI) 

52,480,800,000.00 

220,794,411.04 

30,641,000,000.00 

,~ " r d.. 4.d. .. I 4 1tI tI QI _I 'JI d. 'JI.di 
l'VIllJlJ ff1lJ'VIl'H'ltltlf) 35MHz DTAC l:UfJtI:UfllJ m'ill1JtI~ff:UlJ't11lJf11fJ DTAC :Ul'H~H'ltlHfl~• 
fftytylfflJ1JllJ "hlJ AlS ~t~11fl~lJ 12.5MHz i1'fll~1r1mrJlJf)1'Jff1'JtI~,ftl~fftytylw1'1fGSM900 

~lrJlJf)1'J1'1f11if)1'Jmlf)'UtI~AlS lf1fJ~ TRUEMOVE hiijfl~llfl11:U~~lJ1~lJtlf)'illf)fl~lJ 

1800MHz ~llJ1lJ 12.5MHz llJf)1'J1'1f11if)1'J l'V1'Jffvnltfl~tllJ~ 

2.2.2 fl11lJij1J'J~iY'VI1im~ (Efficiency) 

'HlJ lfJ()~fll'J 1cN'VIi'~fJlf)'Jtlul~~:ufi llr1t1fll'J1J~,j~~ llJ1'If11'J 'J'J 1~ Q1J'J~ff~fl1 ~tlUl~ 
_I .... '... 1 • 1 • ~ 1 !II'" !II .... o'd",'l 1 !II • ...0 C> 

lJ'J~'Htlf1 f)'l11fltl lJfll'J'VI1~llJtlfJ1~ f1t1fJ1~'HlJ~ 'H lf1H'l'l~1i'VIf11f1fJ 'if Resource t't111f1lJ 'H'JtI 

Utltl'f)111~:U tm::'th~1t111i~\lf)~tI~ tlUl~t,flJtrltlijf)1'J1ri Input ~llJ1lJ'Hi1~U~11l~~tI~'th1'1ftfif1 

Output 1'1f:lJ1f)~~~ llJU~1J'tl~fl11:uij1J'J::iY'VI1im~ffl'H1'1111i'l:1'V1~H~~ 
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Efficiency (%) = Output I Input x 100 
" . 

Input l11J1t1il~ ~tJl]tJ't1~l11J~1'Ufll'j~il~ ij~l~l,ftJ .yj~tJ UH~ltJ l]tJ UJ;l::1~Q~'lJ"1 

" " Output l11J1fJil~ ~J;l~il~'t1~l11Ji'l 'AurifftJ~lUJ;l::'lJ1fll'j,rtJ"X~l1'1t1(fma1 goods) 

G.ltfJ/1 ~ 0' tid I' 4d ~~ ~ 
i'l ~'UtJ tllfll Efficiency ijijfl1J11lJ'U1tJij'j19f'UlItT~fUlll~ ~11f11f1111J1J1.h::1l'VI1i .fl1'W'U 'U 

tT~~11J~1fJ .. " 
l1l:lflfll'j-W~ 11Wlfll'j1~fli'i'U fl111Jol,fntJ'j:: ff'VIi.fl1'W 1l~ 1l~11tJ ~::~ij~~fI111Jff1J'rr'U,r 

~ ~. 
'j::1111~i1~~fJ'lh1;;1 (input) flij\!J;lrilf1~tJfl111Jrlnmm~illl (output) flij'jlfJ'A~lflfftJ~11m:: 

"" ~, jlGI ~ J.dl.dl ~ jI Cl Q,I 0 jI jI ~ 
'lJ'jfll'j fll'j'VI ~'j'lJ l'W'jl::U:: 'U 'UlIl1J'VI'j'jfl'tJ::'U \)~l11J1t1(l~ ~J;l~J;l1l J;l'lJ~ 1fJiI~ ~tI'U 11'1.I1UJ;l::tllllJ'U 

fll'j'lJ11111f1~tJ fl111Jrl1'V1 tI ~11 ~tJ ~ij~'lJ1flfl111J~~'W ij1 ~'l.J ij~~'lJ 11.flfl111ij ~1'lJ'lJ1fll'j. ~ ~ 

""1_1" ~ '" ~ ,,, ... .1
(satisfaction) l'l.Jl IlJ~1t19f~m~1'l.JfJtJ1lJtJ tT~'j i'l~~'U 

Efficiency = (Output - Input)+ Satisfactio 

Efficiency flij tJ'j::ff'VIi.fll'W'l.Jij~~l'U 

Output fl ij ~J;l~illl111ij~1'U~'~1'lJijijfl1Jl 

Input flij i1~~fJ'lht;;1111ij'VI1'WfJlm 

"" "'l jI.c::::..,- <I!!t. jiG.' .ol::::l.1
Satisfaction flij fl111J'W~'Wij ~'l.Jij~~'lJ'j l.flfll1'jijm'lJ'lJ'jf11'j .. ~ ~ 

d: ~v~ q .Q,QJ.q.q 11 
2.3 '11URflllT1ilfJ IU8~(l)lIi:1::NiH1UlilfJnlflfJl'U8~ 

-=9 dd QI 

2.3.1 ~1'Ufffllll'V1lf1t11fl'lJ Spectrum Allocation Management 1m:: Spectrum Hoarding 

'lJ'VIfl111J l~ij~ SPECTRUM TRADING (Regulatory Impact Assessment) l~tJfl1'j 
'JI I I I .. I ~ 0 Q,I.a _1.::I.a d ,.. d jI.c::::.. 

lJ'j::l1JtJ~J;lm::'VI'lJ1l1l1'j'lJf11'j9fij-'l.Jlt1UJ;lfUlJcW'UflJ;ltJfl111J(l (Spectrum trading) li'ltl1Jfll'jm~ij~ 

n'lJ 'W'j'lJ. tJ'j::m)'lJf11'jfhn'lJt11mfi~fll'j lY1'jfl1JtJlf11J li'ltl Office of Communications (Ofcom); . . .-I ... "I ,,'" ... "'... "" "" ... ..." ~1'U lJ 'j:: l'VI ffij~ fl qII I~ 1J fll'j 11~UfoItJUJ;l:: ~i'lfll'j 1mnfl'lJflJ;ltJfl111J(l ij fJl ~ 'j ::1Ji'l'j::1~~1 fJfl111J1lJ'U 

'j::1ij'lJ'lJ~1l11J11(l-i11JntJ ffl111'lJfll'i'lJ1fl11 li'lfJtJ'jlff~lflfll'jU'VI'jflU9f~ 1 ~'l riflijfl111Jffl1~~ li'lfJ 

1fim~'l.Jij~fl111,fff'VIi, i1'i1~1J'Ufhfl1'j l~tI RA (Radiocommunications Agency) U~fl111J~~111J1fJ 

~ • 'i ;' 1" . , d '" 1lJtJfl1'jtlltl lijtJ l~tI'jH 'W'j'lJ. 11 OFCOM (Office of Communications) ijtll~ 'jfl~11Jfltl'j::1'lJfJ'lJ 
, 'JI I I 

~ fltlfl1Jl'U1l11J1'j tlll ij'lJ1l'U ij~ 1~ij~1~~11J1fl~ijfl111J~ij~fl1'j ~'lJ n.flflff1l11'lJfli'itJfl111Jfi1'V1~fll'j 

~ Jt.d ~ , 1 jld 4 J d el 
9fij -'l.J 1tlfI J;l 'U fl111J tl (Spectrum trading) '0 ::llJ~~ij ~ 111J 'VIH lJ;l ij fl1J 1 fl'l.J tJUJ;l::fl111J 'j 1~ 1'j1'l.1 'U 

jI -=9 Jt ell d ~ ~ QI ~ Jt d I 

'VI H l'1.l1 tl-3f1 ~ 'U fl111J fl 'U! 1 'U:: 'VIllJ 'U 'lJ 'j ll'VIlij fl'if'U '0:: 1l11J1'j tl9ftlll~::-'l.J 1 fJ fI J;ltJ fl111J tl rHJ H 

~~ fj'j 'j1J hltltJ'j lff'illflflQ 'j::1ijtl'lJ~ij,fij~111'Ufl1m1l1~111f11'iFjfl'l.Jl~fI~'Ufl111Jrl1~flfl-W'ill'iW1 

~ ~.t!i d ,.. 0' fie:. ~ 
fl111Jijll'j::'l.Jij~fl1'j'lJ'j111':iflJ;ltJfl111Jflli'lfJ fflll~'jl'i111fJ1J1'j~tJ 1fl," (Martin Cave : 2001) &Jf-3 

" . . 
1~ 'U ih l:l~ ff Hity l'U fl1'j 1l11'lJ 1l '4 'U 1,fij fl1'j eJ1 ij -'l.Il tI fI i'i tJ fl111J i1 (Spectrum trading) 'j:: 1ij t.I 'lJ 
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jI 0 d 1j1'" I "" jI I <; " ' • 1 .: jI 1A A

tI fl f1l 'Vi 'lHI 't1 ~ lJ f1l1lJ 1 ::: tlJ 'lJ ~ 'lHJ 'lJ U"::: ~HllJ 1::: ~ U'if 'lJ tI fl.:J spectrum tradmg 'lJ 11J fl.:J ~ 'lJ 'lJ 
, '" I I tI 

il91J'lJ1fil1 tlfl.:Jf1l1 fffl ff11 ffiru1 'Vi li tnu1ti1Jflil'lJ fl11lJfl1't1Qntn'lJ 't11'VifJlmn1.nliij'VilJ~l'ii'lJufiij 

fl~ ~ 1ti~ fl~NU 1~.:J U,,:::ij fl11lJffUiqj1II f1l1oWI91Jll1fi fl , 1J ir'lJ t1fl 1 'I1'tn~u 'Vi rl.:J lpn'l\!mho.:J 20 

.... jI • ~I <; 1 jI ""<; A I A I <;" jI ""<; <!t .... jI
'Vill"l'lJ ~fllJ ~~Ufl11lJ'Vifl 'l~1J1 ~fifllJ1::fifl1Jf'l"lJ1:::W'if'lJtlfl.:Jtlfl.:J~1J1~fifltnfl1J 17 'Vi'lJ"1'lJ 

U,,::: 3 i'lJ~l'lJ ff1'Vi11JHf'lil~ 11lJO.:Jf1l11J1fil1tm::t't1f11'lJl"ti 1'Vili"l ~1fl.:J11Jfl11lJli.:J~.:J1'lJ ... 
'" 1.:1.c9 ,: a .d~dd JQI 

fl'lJ 1f1~ lJ f1l1 ~ fl1J ff'lJ fl.:J llil 1998 () .:Jf1l1ffll1Jff'4 'lJ f1l1CJffl-tl1UfI" 'lJ fl11lJ ()'lJ 'lJ 't1UtI.:JUHtI'lJ ~ llJ 

tI A.d ". ~ .c9 1 AI 01"c:, J d
fit)tnfU CVIt1fl.:J~"1~ fI "'lJ fl11lJ() UlJ11t1J'lJf1l1Uff~.:J ().:Jm1:: 'lJ ~lJtlfl.:J f1l1 't11 'Vi lJ'lJ fI.:Jtlll tm:: lffU.:J 

fiflf1l1 t1 fl1 'I1'tn~ fil1 n ~ ti'lJ f1l1UoU .:J,j''lJ fl11lJli.:J'Vi 1Jlu~u~fifi l.:Jtn'lJ ~.:Ju ff~.:J t~U1ti1Jfl11119l'fl.:Jf1l1• 
fffl~U 't11fifit)-u'mj.:Jfi1Jfl~1.:J' 1 O.:J 'l:::lnllf111i1fl.:Jti'lJ ~.:J~ lliV;.:J1J11()'lJ1 f1l1 g'lJ-u'mffllflAflffm1'lJ 

• , j1", "". ....,,1 "" .... <'I "" ':.!I ~ 
11"1~fllJ1 ~lJf1l1'ViU1Jum 1Uf1l1~.:Jfi"11t1'lJ1Jl'Vi'll1W1 f111t11ll11J().:Jf111'Vi'l11W1'lJ CJf.:J l1J'lJf111 

~ .c9 !:It. tI ~,. tI d ~ ~ , " .c9 
'Vi'l 11 fU 1().:Jfl11lJllJ II flUtlfl.:Jll'lJ'tWllJ'lJtnW CVI U"::: Iff1 'lffll 1 lll~fl'lJ ~mflll 2002 f1l1fi"11fll.:J().:J.. . .
 
1~unlJtI fl.:J f1l1 VI 'l 11 fU 1~ lli~fl.:Jfllflu'4f1f1" '~'Vi1flfl.:Jrlm 1~t-u' llJ1 ~~f1l11J1'Vi11f1~'lJfl1111ri~ 

jI d <; IlJ j1", ...."" , jI 0 jI a d 
lt111UtI.:J ~~u ~~lJf111fl'4lJ~U":::fl'4qj1~ 'Vi't11 f111f1ltl1UfI"'lJfl11lJ() (Spectrum trading) 

<'I a 
Mark M. Bykowsky and Michael J. Marcus (2002) fffi'I:J111fl.:J "Facilitating Spectrum 

Management Reform via CallablelInterruptible Spectrum" In'lJf1l1flfi'I:J1f111lJ9l'fl.:Jf111t1fl.:J~ 
, j1 "" ~ ~ "" IlJjI 0 .... , AI "1j1 add",

'Vi1J1 f1l1 Ufl 3G CJf.:JllJ'lJ f1l11J1f111U1J1J ~ 1ff1U lm:::fl11lJff1f1W 'lJ f1l1lJ1:::Ufi~ 'iffl"'lJfI1111()'t1lJ
• u • 

, I. " 
tlfl.:J'ViU 1U.:J1'lJ fi 1f11! 1~'lJ ~1Ja,j~n'~ff't1iiiflmmflil'lJfI11lJf)fl~1'lJ ijfl fil1flfi'I:J l'U ijf1l111m1::...r 

ff1'Vi 11J1::1J1J f111 ~~ ffn fI ~'lJ fl11lJri tI fl.:Jfilfl1! ~ iJ.:JfI.:J1~1J1::: lu'if'lJ1lil~lJ 1J1:::ff't1ifil'Vm1flfll 'l 

1 ' "" <;" 1 jI d '1 .: a d ~ .... jI 1 1 jIj1
lllf1~1J1::: W'if'lJ u,,::u ff~.:J 11111 'lJ11 'l.:J 11 f'l1J1::fifl1Jf111'lJtlW::'lJfI"'lJfl1111mlJ'lJ~1ff11.:JUH 'l.. ...
 
"" <!t j11j1 a d 1 "" jI "" 1 a dd jI .... ~
<!t d ,j1 "" 

1J1 f1l1 'Vi 1 flf'l 'iffl" 'lJ fl11lJ ()'l.:J 'l1J~I1Jfl'lJtlflt't1 'l 'lH 'lJ f1l1 'if.:J 1'lJ fI "'lJ fl11lJ()'t1U't1 'lHfl'lJCJf.:J'Vi1fi...
 
<!t ,.... 1 jI d , 1".. " a 4 1' Q,f ~
 

ttl1()flfl1fl.:Jfl~ lm::u.:JUff~.:J 11111 'lJ 11f1l1fl'4qj1~ 'Vi ~ ~ 'iffl"'lJfl11lJ() 'lJff1'lJmmj'lJll'l::ff11Jl1() 

oj/a d ~ ~ ~.... ~ d ~ ''''' jI 1jI a d j1C1

't11 fi11 fIl fI" 'lJ fl11lJ () CJf.:J 'l:: IlJ 'lJ lJ 'l'l U'Vi 'lJ.:J't1 'l:: IlJ 'lJ f1l 'j ff.:J 1ff1lJ ~ 1'lJ f1l1 'if.:J 1'lJ fI "'lJfl1111 () , 11lJ 

... 1 ~ ~ ~ .1" ~ ~ ~Q,I , &9.c::1 1.c::I cv .d 
lJ1::: ff 't11i fi 1'Vi 11 1fiU.:J tI'lJ ~ 1'lJ11 'lJ.:J U"::fil1fffi'lll'lJ U.:J fi" 11().:Jflfi11lJ'Vi"1fi'Vi" lui] 'l 'lU't1'l::"~fl1111 

" " " 
~.:J 1 'l1'lJ fi111-u'111lJ~m~ f1l1fl'1f1 il'lJfI1111fltlfl.:Jfilfl1j 1~uiji]'l~Umrfinff1riqjfiflfl11111iYU.:J'llfi 

fil11Ja,j~ (Performance risk) t,f'lJ111ilJf111W~ijf1l111JgU'lJijfll~uf1l11JrlflUtl1Uff't1ifl~llfl1111ri 

111flf1l11 'I1'1,f1ff't1 il~fI~'lJ fl1111 ril'~flt~.:Jfh 111~u~iJ.:Jijfl11lJt ~u.:J ~ff11Jl1() lfl'lJ ff't1i1 ~ti'lJ'~ 
" .. 

fl~l.:J lliij'Vi"mfifU ct1t1fl.:J~"1~f1l1fl'11fl.:J1m!'lJri ~ f'l" 1 '11'fil1 1~fI il'lJfl11lJfl'l:::()fil~l1Jfl~Hlliij... 
" " . . I" ... 1 ~ ~ "1 " ... 1 cv "a ", ad" d d.cs .cs • " 

lJ1::: ff't11ifil'Vi 'llfif'l 'iffi1f1lJ1:::'if1'if'lJ't1 ~f'lCJfmm:::f'l1'if1f1"'lJfl1111() ~ 1fJl'Vi ~~'t11::1J1J'lJ 'l::llt'ViU~U fI f'l 
cu cu cu ct cu 

" I " , 
, .:!l eLI' d ~ "1" a ..c::). " " , j1 ...."1I]".e::::t..e::::t. cv d.cs" .4

l'if1'Vi 1 fl f'l ~ ~ ff't11i fi 1U'Vi "~1 't11 'lJ 'lJ 't1 'l:: tlJ'lJ f'l 'iffl" 'lJ fl1111 () 't1 U't1 'l H ()l ff 111 1'j () 1til () ~ f111 ~ 11J.. .. 
.c9 ,J' ~ . 0 a ci . .dd11Jfl'4qj1~ lm:::fil1fffi'I:J 1'lJllJ'lJf1l11ff'lJflf111'lJ 1~"1~fI"'lJfl11lJ() "Electronic call market" l~U't111 
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j} j} I ~ Cl ~ a d ~.: Q,I 9J .a 
~t 'tI n 11UlJUfflJ l'11fl ff1lJn flCJfV'tI1tlflr;,'\.J f111lJ fllJU flt}!flW CVI~ U j1U 'tI V.:J fffl1lJ '\.J ~r;,lf1fll':i fIlfi r;, U 

f111lJg 1f1m'hum1Uflw::m':ilJfll':ifll':i8vffn'tlV.:Ji'jlJ1r;,flr;,H (FCC) Ur;,::fl~fll':ihl':ifllJU1f1lJ 
II " , 

Hli .:J'I11~Ur;,::.,j'VlJ r;, fll':ilJ1'H n (NTIA) 1 ~u l;JUiilVU fll':i ~f1 fl1 ':i fI ilUfl11lJ~lJ 1VVflUlJlJlJ 1tVlv 
OJ 

U.:Jtff1lJfll':i1-r;.:J 1UV~HijtJ':i::ff't1im~tm::tJ':i::ff't1i~r;,ff1'Hi'lJ't1 i'~ tllm~ijVdV~H~ltifi tm::t'~v 

.., ".1 1 .., vl v ...; "" 'I~VlJffUV.:J1~QtJ':i::ff.:JfI'\.J NTIA ( U'\.J1lJ'tIV.:J':ij1Jlr;,flr;,1.:J~ 'I1f1r;,Ufl11lJfl) ur;,::: FCC (L'\.J'\.J1lJ'tIV.:J 

QI a 'JJ ~ ~ 9J eA d _I.c::l ~ a.JlQI v 
':i jlfHI't1V.:JflU~ L'I1f1r;,uf111lJfl'tlV.:J':i j) fll':ilJ ':i::: tlJU~r;, fll':i 'I1f1 r;, U f111lJ fl U':i:: tl::: tll1f111lJ ~V.:J fll':i 

vl ",J 'Q,1 "i' <t'd a 'IQI 1 Q,I ~ 9J 
'tIV.:J~ 'I1't1H~fl~l.:JflU'tIV.:JfI1mj Lfltl~:::':i:::'lJfl'1~'t1li't1H~fl~1.:JflW~Vfl11lJ~.:J~V L~f111lJ~V.:Jfll':i 

QI I 0 ~_I_I.c::l QI~ I do ,. 9J .d QI _I <t'd ~9J " .a 
f1.:Jfl '1l1tm:: 1HU~UU1 LlJlJ t]lJiil11lJU'\.J1 LU lJ'rI~::lJ':iHP~ QlJ ':i:::ff .:JfI't1':i::: 'lJ L1fll':i ttflilqj'H 1f1 v 

fll':i ~ 1tl1U fll':i ~1'\.J fll':i~~ 1':i W1't11.:Jfll':itJflfl':iV.:J~~fl~f1ffn fI ~U f111lJgti4V1 -r;V~l.:J~ 1t~ l::t~ 1:: ~.:J 
° , vv, v "'; "" "'''';~_I 'i "1 ,.., ollJ'

U'1::fll':ifll'HUfi 'H~ 'I1f1'1Ufl11lJfl'tlV.:Jmmjt't1VtlJUlJ':i:: Ltl'l1U U~'11f1fll':iU'tI.:J'tIUU'1::U1 LtJ~ 
. " 

fll':i 1-r;'t1i'~tl1m fiij~ 1tiflUV~HijtJ':i:::ff't1imf4fl~1tl 
A Cl~~ ~ <t' ~ ~ eA Go' .JtQI 

fflJtfltl':i~ ~~fl~11U'I1tl tm::: li':i1li':i ':iiilUUqlJ~fI'':i (2546) fl'flll1t':iV.:J "fll':i~f1ffnfl'1U 

f111lJg" ~'1fll':iflflll1~lJ'ilfll':i~f1ff':i':ifl~Ufl11lJg~t~U't1i'~tllm~ijv~V~1.:J~ltifiti4VlJ1fll':ifll':i 
OJ 

1 't1':ifllJU1f1lJHffl':i lJ1fln u~i m~m::~lmfftl.:J fll':iilv.:JtiutJ':i::t't1f1' fll':i'tlU U.:J fll':i1~mm:: fll':i 

vr~u 11't1':iff~ntfl~Vu~~hufll1tfitllJu'1::lJ1fln1't1':ifllJU1f1lJm~l::fl~lJ~1.:J"U.:J~'11lffll':i l-r; 

f1~U 1f1tlhjijfll':ifl1lJfllJ~dh1lftflflfll':i':ilJfl1UtiU~u.yh1lfhjff1lJ1':ifl~f1~v8vff1':itiu 1~ ilWlf1. " 

~.:J flri 11't111lftflflfl11lJ ~ 1t~U~i'j~:::9l'V.:Jt.,j'11JlfhtilJ~U'1fll':ilJ1lf1':i tm::~f1ff':i':i f1~Ufl11lJg, If~1 ~ 

U~ '1::':i 1tl tdV~lflijfl11lJffltiqjlUflntlmUfllf1Hff~H~'11f11't1':ifllJU 1f1lJ1U:::ijfll':iU'li.:J;JU 

tf4tl.:J lf1 .,j'VtffU VHU::'t11.:JU 1tllJ1mi4vfll':i~f1ff':i':ifl~Ufl11lJgff1'H i'lJtJ':i::flVlJfl~fll':i l't1':ifllJU 1f1lJ 

1 -, ~... ° """.., ...
..

"" v """" -, ...
. 

U lJ ':i::: t't1f1' L't1 tl fI V fl 't1'11. f11':ifll'HUfl1li fll':i 'lflffnfl'1U f111lJ flfl1tl1li fll':i lJ':i ::lJ'1 tU V.:J ~ 1flfll':i .. .. . 
QI .a do 'JJ~.d _I ~'I ~dd 0 .4 .4 fj}, _I "l <t' 
~f1 ff':i ':ifl '1Uf111lJ flfl1tl1lifll':ilJ ':i :::lJr;,tlJU1li't1f11U.:Jfl.:Jfl11lJ f1lJ f11 f111lJ'tI1f1UfI '1UU'1:::lJ':i:: Ltl'l1U .. . 

, "" I I 

ff1li 1':i W::lJ1flfl111nfln flU 't1.:JU fl't1'11. ff1lJnflUn1tl 1~~lflflntJ':i:::lJ '1flilUfl11lJ~1Jl.:JU1U1Jl.. 
.., ' ' QI..c::::. 1 .4 <t' d'ilflffn 'H 

91 
UflflV.:J't1 u~~u 1fl~fll':i 't1':ifllJ'\.Jlfl1JI't10tJ':i::: ltl'l1u ffl':i li 1':i w:: fl't1'11. f11':ilJlJ1~':i 1fll':i• 

ilv.:Jtiufll':i nfltiufll':i H'li.:J;JU1Ufll':itJ':i:::lJ'1 t'liu ilv.:Jtiu111If~ij f111lJt~tl11tl.:JtiUt'ltJ':i::lJ '1~~ VlJ.. .. .. 
J1 I , , 

tiU tl1'H U fI ':i 1 fIl;JU ~ 1fi tlVlJ i'lJ 1~ I-nVtl v~tiu fl n fflJ f1lJ ti '\.J 1 U flU tJ ':i::: lJr;, U'1::: '1.:J 1 't111.. 
v_I """".., , .., 1 _I I ° " 1v
~lJ':i:: flVlJfll':i't1 flfl flU fll':i H'tI.:J'tIU Ufll':ilJ':i:: 1Ji:lVtl1.:J~ uuH fl't1'11. f11':i fll'HU f1flt}tflW CVI fll'.i '11 

f1~Ufl11lJg~ijtl':i:::ff't1i fl1~ iil'.i1~ffVlJfll':i 1-r;fI~'\.Jfl11lJg'tl v.:J~~ 1~i'lJfll':i~f1ffn tm::lu m W~ .. 
, • I 'JI 

, V_I d~ ,~vl v ... "" .., ° ... 1v .., tI " 
~lJ11~lJ':i::flVlJfll':i't1 LlJ Lfl 'I1f1'1Ufl11lJfl'\.J'\.J~llJfll'HUflnm'H':iV 'I1UVfl1~fl ':i::ff.:JfI fl't1'11. f11':i .. . 
, vo 1 v~1v v "'''''0';' ... , v "'; ""...; ° 

'I1VlU l~~llJflt}lf1J1tl U fllmfl L'tI 'H~fl~V.:J'H ':iOlJfIlff~fll':i flVU flU fll':i 'I1f1r;,Ufl11lJfl t~VU 11J1 

~f1 ff':i':i 1mjllftflfltl':i:::1tl'l1oWV~1.:JUn''il1.:J n't1'11. f11':i VVfltl'.i:: fllfl'tl1'HU f1t~tl1tilJfll':ittJ~tlU1 VU 
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ff\1~hHl'Ut.lJWI 1~f1~'Ufl111JgO~1~ llJ'H1ff 1~fJtl1l1'U~iWI1~lJ'j~flO'IJfll'jijf11'HlJ~rJ'U 1 O'U ffVl~... ... 
GI G1".lI:!I! " I d. ,. 
l~C'J l11'j1fJ~1'Ul1'j0'\l00'4~1~~lflflVl". U"1u~mw U"~f1w~m'j1Jf11'j'j11J'j::1111~ fl\1". llfl:: 

flff". f11'jlJ'j ::fllfl''U 1fJ'IJ1fJllfl::~~.yhu~'Umj'IJ\1f11'j 'IJil11'j fI ~ 'U f1111Jg ~"o~ ~'U tl111'U~ flfJ lflWen 
'I ... .,; d ,~ .,; 'I ~~_l d 'I ~ ~ 
l'U fll'j ~~ ff'j 'j f1"'Ufl111Jfl"1~11'U1'U1'U'n Ofl1'j l'n 0 ll1 ~lJ'j~ flO'IJfll'j\1ff'U l~ff11J1'jfl"flll1'\101J" ... ... 

". ,~ 1~ 
llfl::1HU~'Ul~'j fJ1Jf11'j"1~l1'U1 ~ 

0'4"1 f1~fl~l (2551) flflll11~O~ "fll'jflflll11lJ U'IJ'IJ fll'j ~~ ff'j'j f1~'Ufl111JgiV1~'\IO ~ 
, I 'JI , • 

.f11f1lOfl"'U" ff~lJu 'U1\11~f11'j 1~l1"flf11'j'IJil11'jflil'U f1111Jfli\1~,:r'U iilfljo~ijOlfljo~ij0 1 'U fll'j 

~hI'U'Ufl1'.i flO 'U 1fJ'lJ1fJ flfJ 'j::li"jfJ'IJ .uO,j~fl'IJ ~1'.iHtl1l1'U~f1111JgiV1Q U~'Ufl111Jgi\1~ 

U~'U lJ ~,j~ f11'j ~1~fJ1.u0~ llfl::fll'j,j~fl'IJ 1~fl fJ 111J1fJ.fl1fJ1~fl 'j O'IJ'\I O~ U~'U mj'IJVI f11'j'IJ il11'j fI ~ 'U 
I J/ J/ • • 'I 

f1111JfliV1fJ ";~u ~1'j1~tl1l1'U~f1111JfliV1fJ U~'Ufl111Jfli\1fJ O1~lJ1''IJllJilfJ'U 1~1-n0 lM'ffo~f1~o~ 

ti'IJ f11'j llJ~fJ'UulJ"~'\Io~.uo,j~fi'IJiV1fJ .uO~fl"~fll'jlJ'j~ ff1'U ~ 1'U'j::11iHlJ 'j:: IVlff f1111J~0~ f11 'j fl1'j • 
I , • J/ 

1~f1il'UiV1~.f11fJ,'UlJ'j::1V1fl'llfl::lYlfl1'U1 "ti.yhlJilfJ'UulJ"~o~~,,o~n"l n1J";~~lflf11'j 11l~ 10fllff 

1M'iifll'j ~~fll'j 1''IJ'~~f1111Jfl~llf'Uff11i1'jW::u,,~ ~ 1flfll'j ii ~Y1'U h1J'\IO~~ii ~h'U 1~ri1'UliffJ I~ 0 

lJ1''IJlJ~ ~l1"mflW en 'j ::1i"jfJ'IJ IlfI::.uO,j~fl'IJ I~O lM'l1"mflW en 'j~Ii"jfJ'IJ.u O,j~fl'IJAHC'J ijfl111J 

llJj~ 1ff1 litil0 fllJ~,j~ u ,,:: tl11J1::ff1Jti'IJ fll'j 'IJi l11'j fI ~ 'U f1111J giV1 ~~ 11J ff.f111f11'jW '\IO~lJ 'j:: IVlfl' 

" . " 
, VlfJ1 'Uti ~ ~,j'U ..;~ 1 'U ~Y1'Ulh~'Ufi~m'j 1J.f11f11'iU"::IO fl'lf'U 1~ fJff1'j iJ'n'U1lU1~ihtff'U01lJ U'IJ'IJ 

f11'j ~~ ff'j'j f1~'U f1111Jgi\1Q~h111''lJf11'jlJ'j~flO'IJfi~f11'j1 VI'j fl''n l11fl ~ O'U ~ 3G Vfl~1fJ 

'U1~ffl1";flilw11i'jnIV'UVlO~(2553) flflll11~0~ "f11'jl.h::liJ'U1J"fl1f1~'Ufl111Jg3G ... 

'\I0~lJ'j::t\1fl'1\1 fJ" flc;l1 Hi1 f11'jtl111'U~fl11in1JlufJ1J1 'U fll'j '\Io1''IJffVltl~O'\lO1~f1~'U f1111Jgii 

f1111J~hflq,0~H1J1fl ~~ri~H"A6fll'j'IJifl1'.i1 YI'jfl1J'U 1f11J~1~C'J '\IO~lJ'j::t\1ff U"::IV:Ot~'UU'U 1 

o I 'I .,; d"l 'I ~""''''_l "'" d .s1 ~I 

VI1~fll'jflll1'U~1.d"fI1l'IJ0'4~1~f1"'Ufl111Jfl l~fJ l"11ilJ'j::I1J'UU'IJ'IJ Business based ClJf~1.d"fI1l'l ~ 

QI
" ".4 d 

. 
~ I.c:r. GI ... 1 4.I::::,,::S d1. .QI''' I d."" 61

'U 'U ff::YI O'U fl~ ff.f11'n~" 1~Ylt1J'U6~~'H l 'U lJ 'j:: IVlffU":: 1J 11i fll'jYl 1JCJf'IJCJfO'U U~01~1J'\IO~OfJ l 'U 

I~O~ ff1J1,!~j1'U~'\.h1J1 1~01'ilri~~,,' M'1.d"fl1~lJ'j~liJ'U f1" l~lfI~O'U1~ orh1 'j~~l1nJ"fl1'\10~ 

1'IJ0'4q,1~1M'1~f1~'Ufl111Jg 1 ''IJ~lJ'j~liJ'U'~iloi1IrJ'U reserve price '\I6~FjlM''IJifln ~~ 

'I1'\.11fJ~ 1'U~tl1ti'IJ~U"~1'U f11'j i'~ff'j'jfl~'U f1111Jg01~ 1~lJ 'j::1fJ",r1~Ofl n tl1l1'U~fl11i'j 'j1J IUfJ1J 1 'U... 

f11'j1~f1~'Um11Jg~0 1lJ 

2.3.2 ~1'Uflflll1~I~fJ1ti'IJSpectrum Refanning 

'n.0.'Jfl'.~'j.1fl''jllj'n·ul 1J::il~pnw (2553) flflll11~0~ flntl1l1'U~U"::~~ffnflil'U 

f1111Jg'111.i (Spectrum Refanning) 11"~~lfl~ FCC 1~fh~lti~f1111J'\I0~f11'jRefarming 1'Um'n1:: 

'\I 0 'IJ 1'\I ~ '\I 0 ~ fl1 'j " ~ Bandwidth 1~ 0 fl1 'j 1~ 1J lJ 'j :: ff Ylll .fl1'n '\I 0 ~ fl1 'j 1 ~ fI ~ 'U f1111J g 
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:: ",.cl. ~ 0 0 , 1 1"1(Increasing spectral efficiency) \J\J fU'.ilJlJtJ'.i:::tl1fl'11"lfJtJ'.i:::tl1ff \Jlfll11 "Refannimg" tJ 'If \J 

o .., 4 .dl' ~ " 1 .: "'1 "1
fl11lJ11lJlfJ'tIfl~ "f11'.if1111\J~U":::'il~ff',j',jfl"\Jfl1nJfl11lJ" flf1~1fJ u,,:: \J'tIW:::\J FCC f1 'If \J 

" . 
fl11lJ11lJlfJi11'1iWl\J l.wfl hl'l'.1\J ~1flfh~f11nll Refarming ~~'tIflfJf1~1mh~ 1 \J tJ '.i:: 1'Y1 ff 

ff111jfl1lJif11 FCC 1~Vhf1l'.i Refarming 1\J~1\J 700 MHz 'tIfl~f11'.il~~l\Jd~d'tyqJlw1'Y1'.il1ffU 

(TV Broadcasting) 1'W'.il:::n1fl~'illf1f1l'.iltJgfJ\JUtJ"~'tI·fl~tl1fll\J 1,,~ TV Broadcasting 1~ltJgfJ\J'illf1 
" '.i::1J1J Analog 1tJl~\J Digital U~1 ~~l!\J FCC ~~~11iA\Jf11'.iiifJf1fi\J'lifl~d'tytylWfl11lJf1~H108 

MHz 1J\Jfl11lJ~ 700 MHz lm:::~hliA\Jf11'.i~~ff',j',jl,rn1Jfl~flm~1\Jfl11lJtJ"fl~fifJ(Public Safety 

" " , .d 4 0 ... 1 A 4Ql ~ a'
Agencies) ~1fJfl11lJf111~ 24 MHz ff1\J'YI1't1"fl 84 MHz 'il::'YIlf11'.iU'.i::lJ"ll'iflf1'ilf11'.il'il\J'lffJ U":: 

fll~':h'il::1~'.ilfJ1~il~ 1 11rt\J~1\J1't1ifJtyff111j<1 1~fJl\J'YI1~tJ~,j~ m::1J1\Jf11'.i Refarming 'il::i1 

, ..,,, l' -l.d <; <; ~ 1""1 " <;.., ?I " 
fl11lJQ~fJlf1C)f1JC)ffl\J \J'lf1~f11'.ilu"fJ\Jtl1fl ~\J ~"fJ (Transition) 11~ 'If (Users) ~~fJ'.ij1Jl"'il:::l1J\J~ 

.., '1'" _I ""1" " ~U1Jm1Jfll 'If'illfJ (Subsidize) tlumw~ 'If (Digital-to-Analog convertor boxes) ~1fJf11'.il~'.ifJlJ 

_I ..,,, ~ .., ~.., 1" 1"·
~1Ju'.i:::1JlW 1.7 'W\Jm\J1't1'.ifJtyff11'.ij<1 C)f~'.ij1Jl" ~lJfl1J111JlfJ 11 National Telecommunication 

and Information Administration (NTIA) ~1~\J111l1fJ~1\Jl\Jjl\J::l,rfhtJimntJ'.i:::1il\JlitJ1J~vh 

11\j'1~~u"'\Jl~fl~f11'.itJ'.i:::ffl\J~1\JU":::~~f1l'.ii1lJn1J~N~~fltJmtUl'r1fl~~1~ifJlJl,rn1J~l~l~fJ cu IV q cu 

1~\Jf11'.i 1~'.i::1J1JtltJfl~lJ1U"f1n1JtltJmw u,,::ih~ff\J fl m:::1J1\Jf11'.i Refarrning l\J'.ilfJ":::lflfJ~ 
fl· 

'tIfl~U~,,:: tJ '.i::l 'YIfl''il::U~f1~Hn\J flfl f1 1 tJ 1\J1J'YIfl11lJl!,j1Ji1~~'tIflfJf1~1fl~1~ 'tI fl~ Electronic 

Communications Committee (ECC) within the European Conference of Postal and 

Telecommunications Administrations (CEPT) l\J1flf1ffl'.i ECC Report#16, September 2002 
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...."" <:ilfiflT'Ul fll:il 

3.1. 1UmJ'Uf)l"Afll"Aftfllll 

o 'JI 'JI 1 ~ tI CHV QI~

3.1.1 Vllfll'H1Ufl11ttlflffH UflH1tml~11 \llfl'UVlfl111J ~'Cl.:.llU1\ltJ 'I1U.:.I-"tl website 'UU 

4Ql tI ~ , J} 4Ql J} • 

tlU t~ tl'HUVI VI.:.I1u1J'i~tYIffU'Cl~~l.:.11J'i~tYIff (~l1Jtt:lflffH tll.:.1 tl.:.l Vllm'Cl1J) 

3.1.2 'thfl1HY1Jfm·JW~~ffU1 \lU'Cl~t~tJ1;Ytl.:.lt~m i1tl!111fl1'iiltlmtl.:.lflgufl111J~~ i~i~1 ~ 
_I ,. 0' 0 ... 1'J1 "'" ,. .... o'.s d1 _I "J _I 'JI '" 
lJ'i~ ltJ'I1Uffl11'i'U 11'U'ifl1'i lVl'iff'nVltfl'CltlUVI UlJ'i~tVlff tVltJ lJ'i~fltl'U~1tJ fln1JflU'I1'itl 

~jJ oC:l Ql4Ql d
f1W~ fln1Jfl1HI tl.:.l flVl'l1. n1JVI.:.I ~1J 'i~fltl'Ufl\lfl1'iVlH i VI'ifl1Jlf11JU'Cl~U fl1'111flU 1U 1J'i~ t~U.. 
i1tl!111flHiltlmtl.:.lflgufl111J~hwi~tn~1J'i~ itJ'I1,r (Spectrum hoarding) 1ui1\l~1J'U'\ltl.:.l iVltJ U'Cl~ 

UU1V11.:.1util'\l 

• m'i1Jfl1'i'l1~tlflf.U~m'i1Jfl1'i'\ltl.:.l flVl'l1. 

• ~1J'i~fltllJnllfl1'iVll.:.1 iVl'ifl1JUlf11J.. 
- lJiliVll1itJ'n ~ln~ (1J111'11U)
 

- lJiliVl flffVl iVl'ifl1JUlf11J ~ln~ (1J111'11U)
 

- lJiliVl iVltlt'Cl Ugflt~ff f1tl1J1J'Utfl';U ~ln~ (1J'I11'11U)
.. 
- lJiliVl Utl~11UCJ1VU i.w tCJftl{1ff ~ln~
 

- lJiliVl VI'i 1J.w ~ln~
 .. .. 
• Ufl1'111 fl1 'i
 

""'... 0'
 
- 1J1111V1tJ1'CltJ1in1Jfflff~'i 

- tY1Ufl.:.llU1,)'tJdJ (l1i-imntl) 

• 'l1mil1 

"4 . 
- ~fftl'\ll1 Telecom Journal .. 

o "1 , _I 1'J11 "'" 0''JI "" 'JI "" 'JI3.1.3 Ul~'Clfl1'ifffllll'\ltl.:.l~HlJ'i~tYIff1J1 '11 Ufl1ntml~11'\ltl~-'\lt:ltfftJ U'Cl1tffUtlUU1V1Hfl1'i 

'JI21 '" .s d,. "J' "'" _I ,. 0' '" 1'JI_I ,. ...... d _I "'" "'" 
UfllJtl!111fl1Hltlfl'itl.:.lfl'ClUfl111Jt:l l~tJ l1J~fl~lJ'i~ ltJ'I1U'I1'itl 'I1lJ'i:: ltJ'I1U t1Jt~1JlJ'i::"ffVl1ifl1't'l 

(hoarding) '\ltl.:.l iVltJlutlllll1J'u• 

DPU



22 

...
 

" I "3.2 'U8"iUli:l:::U't'li:l~'U8\fi:l 

3.2.1 <U'fllJrt1Jj1JfJ1J (Primary Data) 

." ~ '11 'I d '11 Jt ~ "'l Jt d d 1 '1 '11'1 '11 
ff1Jm1:lW~ff'U tllUrt:::1fW1'Ufl~1'i fl~ "lJ~'Hlfl1H)flfl'ifl~flrt'Ufl111Jfl'VI 1J	 ~ t'll' 

.1 '1 ~ 0 .", '11 '" '1 ." ~ Jt d'l.1 1.1 '11 "'l
lJ'i::: W'll''Uffl'H'i1.J 'H1JH)U t'VI'ifl'V4'V11flrtfl'U'VI t'UlJ'i:::1'VIfY 'VIti" lJ'i:::flfl1J~1t1 m'i1Jfl1'i'H'ifl 

" 
flw:::m 'i1Jfll'i'Ufl~ fl'VI'll'. 'i 11J11~H1J'i:::flfl1Jn lIfll'i 'VIl~1'VI'ifl1Jlfl1JUrt:::irfl1'll'lfll'i 'Ufl~1J'i:::!'VIfl1 'VIti.. 

'11 '" '" 3.2.2 'UfllJrt't'J~tlfJ1J (Secondary Data) 
JJ 91 •	 Q,I ..:!l I 

1I1flfll'ifl'Ufl11Urt:::n1Jn1JlIlfl'U11ffU 'i ltl~l'U !flflffl'i'H'U~fffl 1J'VIfl111J~1~'1 Urt::: 

~1'U1~tI~1~tl1<U'fl~ 'i11J..f~1J'VIfl111J~1~'1 1J'U tJ'Ul~fl{!'l'1~ 1~uri 

I. Independent regulator and competition authority for the UK communications 

d 1 ~Jt d d '11
industries (Ofcom) urt:::n1J 9f'VIflU'1 'VI1fltl1'Ufl~ 

d 1 cfJ. d .d JJ 
2.	 Office of Public Sector Infonnation in UK Urt:::n1J 9f'VIfl'U'1 'VIlfltl1'Ufl~ 

d ~13. Australian Communications and Media Authority (ACMA) in Australia Urt:::n1J 9f'VI 

a .d.d " 
fl'U'1 'VIlfltl1'U fl~ 

4. The Federal Communications Commission (FCC) in USA Urt:::111J19f-n~'U'1 ~ 
d '11 
lfltl1'Ufl~ 

5. 'H1l1t1~l'U'il'll'fll'i 1~uri ~hirmlUflw:::m'i1Jfll'inllfll'il'V1'ifl1J'Ulfl1Jmi~'ll'l~(fl'VI'll') 

6. 'HU1t1~1'Ui'j1ffl'Hnll1~uri 1J1JlI.flff'VI 1 'VI'ifl1J'Ulfl1J 1J1J1I.l11fll1 'i11Jil~111J 19f-n~'U '1 

" 1'U'HU 1t1~1'U lflfl'll''U 11~ 1'U 1J'i:::!'VIflurt:::~h~1J'i:::1'VIfl
 

.. "
 3.3 fl11IflU'nU'n'll'U8\1i:1 
. " 

flU 1 ~tll 'U1~ fl ~ij lI:::l1j'U fll'i 1 ~[11 ~ tim tltlflU11ml:::M'<U'fl1Jrt\llflfll'i ff1J.fll1:lWt ~~~ fl... 
Q,I d 'I .d '" ~ tI" 91

(In-depth interview) fltl'lJflflrt'VIff'U tllUrt:::lfltl1'Ufl~ Urt:::11ml:::'H'Ufl1Jrt~1'U1flflffl'i (Documentary 

" " Research) l~tllI:::mffU!n'U<U'fl1Jrt'H~mhtif.Yl'Ul1~ 2 ff1'U~~ij 

flU ff1Jm1:lWU1J1Jfl1'iff1Jfl1mU1~~~fl (In-depth interview) 'lJflflrt~ff'U 1lIUrt::: 

t ~ tl1 <U' fl ~ n1J 11 ty 'H 1 fll 'i il fl fl 'i fl ~ fl ~ 'U fl111J ~ ~ 1 ~ 1 ~1 ~ 1J 'i::: 1 tI 'll'..r ffl 'H i'1J 1,f1J1fll 'i 
. .	 " 

1'V1'iff'V4-n1flilflUl1 uu~ihm1J1ij'U 2 mi1J~~ij• 
I"; '11.1 

fli:llln 1 HlJ'i:::fW1Jfll'i.. ..
 
,.e::t. "Q.J" .:do
 

flfilln 2 ~~~fltl'i:::t1Jtl1J (Regulator) 
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V	 OJ 4 
'U8tnJ.fllllW 

,ci V_I
fl'q1J'n 1 ~'U1:: fl f)'lI fl11 

1.	 fl1l1Jll11Jl::ff1J1Ufll'j~~ffn fl ~u fl1l1Jg~lUfllnJ~fll'j i1'l'jff'Vnl1fl~t:lu~ ~\1tl ~~ ffn 

U~1lull \l \l,j'u1ulh::11'lff'1'ltl ('Yhu fl~lMU t:I~H''j)• 
2.	 i1ifll'j'~~fl1'jlonUfll'j ~~ff'j'jfl~Ufl1l1Jg lull\l \l,j'u~t:I-3'1'ltl• 
3.	 nJU'lJ1Ifll'jU,j-3;rU~t:I-31i1n\lfll1111'U~tln i 1'l'jffl'l't1'lfl~t:lU~~t:I-3'1'ltl1ull\l \l,j'u ('yhu...	 . 

fl~lMUt:l~l-3' 'j) 

4.	 tln' ~ff1'liilt:lfl'jt:I-3fl~'Ufl1l1Jgi'YI Qffl'H i'1I~1'Wfll111~tlni 'YI 'j ffl'l't1'lfl~t:I'W~ U~ i ~ij tln 

111ml~lh:: itl'fui~tlfll1ilt:lfl1t:1-3 i 1mtl~/'Hit:l lrflh:: itl'f'W1~1~1J1h::ff'YIiflll'l ~ 
d	 f 4 I ='I ~ 4 , 1 d" d 4 " ld. , ...:::),

11 tltl1l Spectrum Hoarding (flt:l1lllJ'WlJty'Hl'H 'jt:l 1JU'l::1J~t:I~'H 'jt:l~t:l1fftl~t:l1::11 1I111tl \l 

i 'YI'jfl1J'Wlfl1J'Hit:l'~t:I~l-3' 1) 

5.	 i1ifll'jl~\l::ffl1Jnflun'llty'HlSpectrum Hoarding ,'W1l\l,,j''W 

6.	 'W itl1lltltll1 Reframing fl~'Wfl1l1Jgi'YI~ffl'Hi'1I~1'Wfll111~tln i1'l1ffl'l't1'lfl~t:I'W~ i~tI 

tl'YI'tl'. 1~tltltl~1Ifi'Wfl~'W<1 ~'~l~lh:: itl'tl'..J'Hit:ll~lh:: itl'tl''W1~1~1J1h::ff'YIifl1'Yf \lltl~~.. 
ff'YIi11tl1~1JU~Tth1J1~~ffn 1'H~ ('til'Wfl~lli'Ut:I~H h)

" . ."4 4 4 d~	 0 QI I 4:::lt. 

7.	 tll'j fll'H 'j t:ltll Hft:l-'Ul tlfl 'l 'W fl1l1J fl 11'lQ (Spectrum trading) ffl'H 1 11 tll'W tll1 11 1 tl n 

i 'YI'jffl'l't1'lfl~t:I'W~ ~~ln'Wtll1~1'Ultlti'W t:I~H1ff~i~tI '~ij,rtl~ lti~ l~~ 1n~~'W 1'U tJ1::1'Y1ff 

I'YItI (11 'YI1Jl 'Yl l'Utlnu,j~;r'W'YIl-3111n\l i 'YI1fl1J'Wlfl1J~t:I-3 ''YItI\l::ln'Wt:I~l~' 'j~t:I ,tJ) 
" . ."44 4 d..l:::lt.	 0 QlI ..c::.. 

8.	 tlU fll'H 'jt:ltll1 CJft:l-~ 1 tlfl 'l 'W fl1l1J fl 1 'YI Q (Spectrum trading) ffl'H 'j 11 til 'U tll 1 11 1 tll 1 

i 'YI1ffl'l't1'lfl~t:I'U~ ~~ln'W fll1 ~1'U ltlti'U t:I~l-31ff~iRtl'~ij,rt:l~ lti~ l~~ 1'W~HtJ 1:: 1'Y1 ff1Jl-3 

tJ1::1'Y1ff ('yh'UfI~lM'Ut:I~l~ I 'j) 
JI I f	 J1 

'JI'" ... ... d	 "" <!/ ... 1 _, "I
9.	 'Hltl tll 'j fll'H1 tl fll1 CJftl-'U1tlfl 'l 'W fl1l1J fl (Spectrum trading) 1f)~ ~ 'W \l H 'W lJ 'j::11'l ff !'YIlJ \l:: 

ij~mm::'YI1I~t:l1I~,:r'YI<1 ~t:I~'til'W 1m::~tJ'j::tlt:l1lfll'j<1 1ltl~'U'Hit:li~ 
JI ,.	 J1 

'JI'" ... ... d	 ... <!/ ... 1 _I "I 1
10.	 'Hltltll'jfll'H1t:1fll1CJft:l-~ltlfl'l'Ufl1l1Jfl (Spectrum trading) 1f)~~'W\lH 'UlJ'j::11'lff !'YW 'W 

fl1l1JfI~~t:I-3'Yil'U\)::ij~'lt:l~1-3 h~t:I~1Infifl 
I J1 I I	 , 

11.	 fl1l1J1~'U hJi~lfitl1ti1ltll1~1'Hit:ltll'j~tl-~ltlfl{1'Ufl1l1J~ (Spectrum trading) Vi\l:: 

" 1n~;j'W\l~-3 ,'UtJ1::11'lff''YIV ('Yil'WfI~HM'Ut:I~l-3 11) 
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v .., 4 
'U8inlillllW 

,	 ... 
,.ot V.., .ot 

flil!ll'rJ 2 ~f1~fl~1::mJrJ'lJ (Regulator) 

1.	 tl1111t111J1: ffll hJ fll'i i ~ ff'i 'i tl~'U tl1111~~1'\.J fll'iuifll'i1VI'i ffVi'tlltl~ fl'U ~\l fl itl ff'i m'"1 

1'U1l~~,j'U 1'Ulh:IVli'l'Vltl• 
2.	 11lfll'i'~~tl1'i1.n'Ufll'ii~ffntl~'Utl1111~1'Ufl'U ltl9l'l.m~' Vltl(*) 

3.	 fl~lif\Jfl~l~' 'i 1~tl1nU nh11JUfll'iu'li ~;r'\.J'lJflU'in~fll'i 1-H'uifll'i 1VI'iffVi\11tl~fl'U ~'lJfl~..	 . 
'Vltl1'U1l~~,j'U 

4.	 fll'i'AffVliiiflmfl~tl~\Jtl1111~1V1~rinYfu~1'Ufll'iuifll'i lV1'iffvnl1tl~fl'U~ Ul9illjiifll'i 

..h1J11~tI'i: ltl~,r 1~tlfll'iii6m6~ '1mtl"l 11~61~tlfl'h Spectrum Hoarding (ii611111'U 

~ iI '" 1 .c:::t" <do .a. " 1 ~ ,. a ,<d.	 ,
lJqJ'H1111fl'U6mVW~ ~UCl:ll'lJ6~11'i6'lJfl1fftl9l6'i:U1J1Pfl~ tVl'itlll'Ultllll1'i6 11) (*) 

5.	 U'U1fl~11~611ifll'il~~~ffl1J1'iflUn'llty111 Spectrum Hoarding l'Ull~~,j'U 

6.	 tl1111 111 'U , tI'~l'U fll'il~ tlflfl'U1U6'4tyl\9lii6mfl~tlg\Jtl1111~1V1~ lfl611]tltl'i~\!Cl l111J 

(Re-auction) ffl11i'Utl~'Utl111J~~~iJ~ '~iifll'i 1~tI'i::: ltl~,r(*) 

7.	 fl~lif'U6~H h 1~tl1tiU'U ltlUltlfll'i Reframing tl~'Utl1111~1V1~ffl11i'U~1'U fll'ilJifll'i 

'I' ..... .a .d'l' '" '" ... '" .a .d, '1 iltl 'I' .. iI'iI"'" "'" tmff'nVlltlCl6'UVI t~tl flVl~. llfll'il'itlflflClUtl'UtlCl'\.J<1 VI 11 ~ 'i~ ttl~'U~lfll;;! tlffVlli'iltl 

1~llU"'1'1.11111~tlffn111~ 
~ d .d QI "4 ~ Jt.d~	 0 QI

8.	 tl1111tl~Ul1 'Ulfltl1flUfll'itll11 'i6fll'i CJf6-'lJltltlCl\Jtl1111fl1V1Q (Spectrum trading) ffll1 'i U 

~l\Jfll'iUifll'i lV1'iff't'4t11tl~6'U~ ~~ll1'Ufll'iri'l'lJltlti\Jfl~l~1ff~ l~tl '~iioU'fl ~ ltltl ltl"l 111fl 

" ln~;j'U 1 'Uti 'i~1 Vli'l'VI tl (U VlU1V1 1'Ufll'iu'li ~;r'U'YI1~lp n ~ 1 VI 'itlll 'U ltlll 'lJ 6~ 'VI tl~ ~ 111 'U 

6~1~hI9i6'tI) 
~	 d .d Q,I ".a. ~ Jt d~ QI0 

9.	 tl1111tl~111'U1fltl1flUfll'itll11 'i6fll'iCJffl-'lJ ltltlCl'Utl1111fl1V1Q (Spectrum trading) ffll1 'iU 

~l\Jfll'iuifll'i1VI'iff't'4t11tl~6'U~ ~~lll'Ufll'iri'l'lJltlti'Umh~lff~l ~tl '~iioU'6~ ltitl ltl"l 1 'U 

~1~tI'i:;1'YIi'l 

iI'" .: .a.d	 =.1"", 1IJ
10.	 1110fll'itl111'i6fllHI6-'lJltltlCl'Utl1111fl (Spectrum trading) 1fl~'lJ'U~Hl'UtI'i~lV1ff tVltl \I:; 

iiHilm:::Vlul9imjl-H'uifll'i 1VI'iff't'4t11tl~6'U~11~fl'~ fl~l~' 'i(*) 
II I'	 " 

iI	 '" '" '" '" "'" "'l = 1 tI 1IJ11.	 111flfll'itll11'i6fll'iCJI6-'lJltltlCl'Utl1111fl (Spectrum trading) 1fl~'lJ'U~H 'U 'i:l'Y1fftVltl ~~ 

alii "'" , ... , '" "'iltl 1 ,,,,,,.1 ,
ffl11l'ifl'YIl	 l1~Hl1~1fltlfl1'ill'lJ~'lJ'UfltlHlff'i UCl~llH 'i~fl6Ufll'i" 'iltl 11111fl~'lJ'U 'U.. 
n~fll'io1'il-H'uifl1'i 1'Y1'iff'Vit11tl~6'U~11~6'~ 6~1~ h(*) 
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~ '" '" _I 1 "1 'J/ I 'J/ ""1 'J/ "'! .1 .A12. l'U!1'U:::llJ'U~1U'YI'U'Hl1:l11J'i::: [J'tl'lJ lfUfl~ll'i fifl lf1flf11'ifl1lfHJflUCJfe-'\.I1[JflellJ 

. " 
m1ll~ (Spectrum trading) lfl~;j'UlIi~1'UlI'i:::l'Y1ffL'YI[J 1Ufl11llfl~'\.Ie~fi1'U lI:::ihme~l~ h 

I ~'1 

~e~lJi1fifl11ll1n'U 1lIi~ln[J1nlJf11'i~llfief11'ic]fe-'\.I1[Jfliiufl11ll~ (Spectrum trading) 

d "".1 "" 1 _I i'YI11:::1f1~ '\.I 'U 11 H 'U1J 'i ::: 1'YI ff 'YI [J 

" . .
'J/ "'! "'! "'! '" - 'J/~ "'" 

13. f11 'i fIllf 'i e f11 'i CJf e -'\.I 1[J fl el 'U fl11lltl (Spectrum trading) 11::: ff 11J1 HI Ufl1J fY If 1f11 'i 1fl ~ 

_I WJ ' ''' "" d I Ii)Spectrum Hoarding '\.Ie~1J'i:::1'YIff ~ 'YI[J 'YI1Ullfl11llfl~1lf'Uem~ t'i 

3.3.2 Wflffn (Documentary Research) L~llfi <U11ffn 'i1[J~1'U mflff1'im:r~iYe lJ'YIfl11ll~1~"l 
. . " 

U":::~1'U1i[Jiilfi[J1"'e~ 'i1lln~lJ'YIfl11ll~1~"llJlJtJ'Ul~e{til~ In'U"'e1Jell'J~[JfJiJ (Secondary Data) 

. " 
QJ tieS '1 " "~d" Y e:!i 0 <j/ I QJ 0 

lfel~ 1I1fl f4fffl1:l1 ~ ~ 'i1lJ 'i 11J'\.IellClIlJ'U 'YIfl 'i lltl1UUel1 11~ 11::: U1'\.1ell elm el1U 'U 1J1'Y11f11'i 
OJ OJ OJ 
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. 
q • ",,"'"flfltla'ttlflftiftV'ttl Hoarding 

ifty'ttl Hoarding ,h',\'lflft Inefficiency 

'Ufli:'Ilft~8i1l1i1l1ftliUlftli 

"",q "_<If
1i:rn811HlUllfl1JW'ttl.. 

• ci
Hoardmg 1IIHlIl::in1 

(Spectrum refarming) Fiiiiiiiiiiiiiiiiii~ 
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.cI .e::t.4 4 .e:t.QJ 

3.5 ·Htli:'l~ltltl~'1fim1ftflllniltl 

3.5.1 U'U'U~l'Hl'l UCl~fl'H)'UU'U1fl~ l'Ufll'jfff1'ln 

U'U1'Y1Hfll'juflilty'l1l Spectrum hoarding l~v1ifll'j reframing . , 
"""" ~~ 'JI_I """" .... "" 1'1ifll'j Reframing 1l~ff1111HlUtl1Jqj'l1lfll'j fj1J'j ~fltl'Ufll'j 'U H'j 1V'YI 11 'YIn'W1flHI1111tl 

tl~tn'Ufl1111~tl'lfll'j 1~v~~'Ihj1~U1tltlfllJ11~1l'j~ lv'ifumh:U~ll~ (t'1f'Umw DTAC ijUtI'Ufl1111 

fl~Hfl~'Ufl1111~ 50 MHz dn11'Ufl~'U 1800 MHz UCl~fl~'U 800 MHz ~ijfll'j~lVi1'UClfl~1'1l1~.. .. 
~ .... ~ dI <9 .... l' 1'J1 'l 0' 1 d 'JI_I1800 MHz 'YI'1l111~ ~'I'U'UflCl'U 800 MHz 1l'lU'! ll\lfl 'if1l'j~ tV'if'U) 'U'UW~'YIfj1J'j~fltl'Ufll'j'Ul'l 

'j1vij'VI1'VUl1m'VIH~1'Ufl1111~ hhThJ'I"tll'Ufln~1l~';9JJ'U1pjtlVtl~ (t,f'U mw Truemove ijml1J 
I I 1 tI I , 

fl1111fl~1'1flil'Ufl1111fl 12.5 MHz d1l11'Uflil'U 1800 MHz n'iTw'U) 1~vliij'litl'l'Yll'lff1111H)li1l~t,j'1 
'JI , • I I 

. i111 l'Ufll'j9ftl-'U1Vflil'UWJlllfl t-';tlll1~ltiJ'UfllHitlvtl~1i'jn1l~'IflriTJ'~'j111 ()'Il tlfllff't11'1'1i'jn1lli 

'YIflfl'U ij 1 tlfl1 fftl'i 1tnUll fi'U Cjj'l1l ~t~'U fl Cl 1 fl~f-l~fl~'U 1 M'~~fl1111 ff111 1'j f:l'U tl'l~ll 'j~fltl'U n 1l fl1'j. ..
." . 

1 'YI'j flll 'U1flll t\;11 ffflVfl1 .... 11 1fl<U'U l'Ufln ';11il'U 1t'Y1fll 'U 1 ClVUCl~U 1'Y11"v1fl 'j li ijtlVlJ11 ~1 M'tn~.. 
_I 'l o''l 'JI , 1 'JI .% 1'JI.k !'It • I 'l 0', ,.... "" 
1J'j~ tV'lf'U t~Vff'j1'11JClfl1 l1~'I'U'U ~ 9f'lt1J'U1J'j~ tV'if'UtlVHlll11fl'lCl 'Ufl1n'I1il'U1tfl'HI!fl1lUCl~ 

';11il'U 111 'j ~t'YIfl'l 'U Ufl il1l ",j'U til 1l flrin L~'ht~'Ufln f111 111 riWJlll ijll 'j ~ ff'YI nm.... 'YIHtfl'HI in" 
ClI II CUI .. 

(Economic efficiency) 

flnuflilty'H 1 Hoarding l'Ull'j~t'YIfl'L'YIV fl1'j\lfl~ltiJ'U Lllt~tll M'tn~flnU,j'l,j'UtlVH 

t~'U 1inllt~tlffU'U ff'U'U fll'j~ 1tff1flg'U fl1111~ff1l111Jfln'Uifln1'YI'jfl.....Yltfl g tl'U~ tIl1l'Yll L~l~v• 
t~'U fln til~ 1M'ijfln1~flg'Uf) 1111~1~vilff'j~ l~uhjij,j'tl~lfi~ 1~"l l1 ~'!1l1flfll'j.ij~'j~tlhJ'Umill 

f)g'Um111~1l1~ reframing l~Vlhfll'j lufl~lvflg'Ufl1111~t~lltm~.ij~'j~t1jv'Umillflg'Ufl1111~1mj 

1M'm lJ1~ ffll~l11~nHflg'U fl1111~m1 'I'if1~ t~tll ~t~'Uu'U1'Y1l'l1'Ufln.ij~ ff'j 'jflg'Ufl1111~1l1li Cjj'l 

i1,,~,j'U fl'YI'if ~'! L~i'~u 1l'Ut~tl'l~l'j1'1flg'Ufl1111~mi 'I'if1~ 
Jt ~.d. fj/ "0 0 ~ e::t 

tlltl Refrarning flCl'Um111f:lUCl11l~~tl'l'YI1fll'jflll1'U~m'jllff'VI1i (Property rights) 'Utl'l 

flg'Um111~U~1til~ 1M'ijflntllgv'U1jtll~vilff'j~ tm~fln.ij~ffnflg'Ufl1111 ~ 1~VflCl 1fl1!~~h'U 1Jl 
I • I tI , I 

t~tlfi'U11 fln.ij~ffnflil'U fl1111fl"~~tl'lm~lh 1~u1!nhu'U tlV1'1 h~~l11 1 'U,f1'1 LliffiHlr·h'U1Jl 

L~ijfln t~ll""~()'IflnU111 ~flflnllff'YIfl 'U flg'Ufl1111~1l 11~1 'U ll'j~t 'YIfl''W9JJ'U 1U~111 Cl1vll'j~t'YIfl'.. 
~'It~'U 1l'j ~t~'U 1M'ffflln~'U fl~lii'lfl1111t~ 'U 1111~~1l'j~t'YIfl'1 'YIV1l~ij ""hfln Reframing fl gtifl1111~ 

t~mtflilty'H1 Spectrum hoarding UCl~t~'U fllntl'l1'Ufll'j 1M'tff1 'YI1'1fl n ~1 ff1l11Witl-'tI1vflg'U 

fl1111~UCl~1~,j~~ tl .... 5.'U. l~vlM'\lfl~tl'l~l11fltll11JlUmV1'U lInt'YIfl' fltlfllnh Spectrum 

trading 1'U il,,~,j'U l1 Cl1Vll 'j ~t'YIfl'1.;J1i flnll 'j~tij'U1JClfl1flg'Um111~u~1ti1~1l'j ~1JCll ~VtIlflUflCl Lfl 

'j1fll (Pricing) tll'U~1fi1'H'U~~Cll~ mvl~fll'j.ij~fll'j'Utl'!~fi1fi'U~uCl (regulator) t~Cl~1l~~tl'l 
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o "_ld'" 4 d'llil 4 d dll1_1 ~1l1 
f11'H 'W ~HflW crIf11'illJ cW'WllVfH'l'WfI1111tlI'H\]flfltl'Hlllti 1'W V'! 'illflV~WI ll~lJ'i~flVlJf11'i1.J1'1'ilti I~ 

I I I" • 

fflllJ 'VI 1 'W fI ii 'W f11111 fi 1 'W lJ111 lW11 lfllf1 'U f11111 ~ 11~'W ~ '1UU'1'11 tI ff'VI i f1 1 $Iir'W $11 tl1q!afllf1\l'Ill lfl 

4 ~ 111 4 d 'I ~... 'd _ld ... 1 ~ . "" 
!'WV'I'illfll~f1a'Wfl1111tl1J1I'U'ilf11\]fl CJf'ltlV1111fll'illJatl'UllV ~tlfla Ifl~al~Ui'lfn'il'tl~~V 

fltl'H1J1t1~-h$l1t1f11'i'lfl1Jtlltllv'Wff'VIi~111111~'i153 'tIV'I 'Vt.'i .lJ. V'Irlm~~ff'j'jfl~'Wflll11g<1'rut 

2543 tll'H'W~1 'lfllJv'4t1jl~ 1 ~f1~'Wfl1111g1~'Uff'VIil~,"1~~1't1V'I~1$1i'lJllJv'4t1j1~'il~ 10'Umiti'W 

" ". 
fi1$1 ~'1ir'W~'1f11'i ffUlJff'4'W f11 Hll til v'Uff'VIil 'U ~fl'Mtu~ul 'lfl~'W fll'i~hlU'Wfll'if1Qflfltl'H1J1t1 

I'dv'! 'ill fl fll'i 1 $Iff'VI il ~f1 ~'W f11111gU ~ ll~ '1 hi1 $I1~ 'U 'H ~ fllJ 'i ~ ti'W 11'HiV'HlllfJfl1111-h 
I • I " "1l1_1 d~ 1l1"" ""'I '11l1 ... d'" '11l1 ... d. d_1 ...... 

I'llJ 'i ~ fl VlJ f11'i 'VI I~ ff'VI1i I'W fll'i I'lffl a'W f11111tl'W 'W '1 'il~ ffl11 l'i tl I'lffl a 'W f11111 tlVfJl'111lJ'i::ff't11ifll'Vt.. 
" " • ,. I 

'Hiv hi 11'I uI'llv'! 'illfl ~1$1ff'VIil'W f11'i 1~f1ii'U f11111fiVl'illJ 'i~ fflJilt1j'H 1'VIH1Pf1'ilIUO'l'illflf11'i 

" "" ... _I ~ 4 1 1 d ... " 
fI1~ fll'i tu fffll1~~al ~ ~~'Vtal~ 'H 'iVVl'illJ'i~fflJlJf)}'H 1111 VI'VI fI 'W a tI'H 'i VfI 1111i'l 0'1 f11'i 'tIV 'I 

111 ""1 _ld ~_l ~ ~ '" 1 111 I 0 'I 1l11l1 • :: ~ .~ 111
I'llJ'i flflllJatl'WulJa'lllJ CJf'lllJ'Wil'il'ilti ~tlVVlllm~ff'l'il~l'la'VI11'H~lJ'i~flVlJf11'i<11'Hal'U'U III I~.. .. 
~ ll1d '11l1 4 d~ll1 I d_1 ... "" 

IlJ'W ~'VIffl11 l'i tl I'lffla 'W f11111tl I~VtI1'111lJ'i~ff'VI1i fll'Vtff '1ff~.. .. . 
3.5.2 U'U1f11111fi~ua~'H~flf11'i.w'ill'itul 

f11111ijlJ 'i~ff'VIifll'Vt (Efficiency) 

~111'H ~mffHJ il fflff~{ f11'iV'U Wl~ 1 'lfijfll'i IlJ gtl'U i1V'H i vm 'illff'VI il 'Uf11'i 1~f1~'W.. ... 
f11111g 1$1'il:::'lhtll 'IffI ~'W f11111g1lJgtl'Wi1V 1 lJff~~ffl1J1'itll ~lJ 'i::: lt1'lfu1$11J1fl~ff'l'HiVl~'W.. .. . 
lJ'i::: lt1'lfUff'lff~ 1 'W'tIw:::J'W 'il:::ff'l~a 1 'lftlfl;rlJlf1~v'Wl'lf ~hl'u'W 1 lJ~l11fla 1fl'tlV'I~al"~V 1lJ ~'1.. . .. 
'H 1 fl ij ~ 1'W 1'W ~U.,j '1;r'W 1 'W ~al~ U' VtI'il tin 'il::: 1 lilf1~ U'i 'I 'il '11 'ill 'W fll'i i I'1l 'W lua::lJi'lJlJ'i 'I.. .. . 
lJ'i~ff'VIi fll'Vt ff'W ~lUa~lJ1fll'i ~"hrif1Jl~va~'li~Nil'1f11'i I'lfl'tll~ 1 'W1i'i f1'ill 'VI'iflll'Ulf111 l~tl1tilJ 

u ...

" . ."" 'I ... ... d 'I 111 '" '1l1_1 1
f11'i VVflfltlfl~ f111 'Wfll'iCJfV'tIlt1f1a'Wf11111tl ua~ l'Hf11'iff'W lJ ff'4 'WUfl ~lJ'i~ flVlJf11'i <1 'Uf11'ia'llJ'W . ., , , " 
1i'if1'ill'VI 'iflll'Wlf1111-nmJ1f1ii'Wfl1111fi1lJ'tItI1fJ~a 1'lflf1~llarhf11.wll;j 'Wua:::l~'UlJ'i~ lt1",fff'1ff~ 

q ••q 
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Market share 
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Utltl 4 

fl'nl1fi fl'lnlUlh~&tift 

4.1 'I.h~liiinl1JA\hn.n'U8.:1n;ltn~1'n1f11J'Ulft1J 

'j::1J1J'lJ'jlHU6'U~Hf! 1n~~u1u1''lfff~tI'U6.:j 1''lffllel~ 5 hWl1~1t1.:jlU~f1J~~'lf61J 
Cil e'::1t1 QI ~ dot! 'JJ Cil ~ ~ , d" 
fl 'II fll'j , lJ nmw1U fflwm flfl6 m lJ, lJnmw 1il~ h, 1J'j fll 'j 11JU fIH m fl VU1. 2426 fl 'j1J lJnltlw 

Q,I t ." d" " 'JJ _~ Q,I.d 1 tI
1UfflWUU6f.1fl1t1'~fll'j~Uel'U6.:jffll1~HJVi'j::1'i11U6.:jm11i61'ill1"41fl1WHllff11.:j1.:jfl' mll'Hel1.:jfl1W

'\I qJ q q 

iU1P.:jff1.:j1~'lf ij~11m~.:j1~U ~ffl1~ 'il'jl'lffll'jmlJ'lJ'jll eM ij fflUmlU ''HtY6d~'lJ'jllWmflu 

1rl6 Vi.fl'. 2428 ~.:j1~lJ'UmtJ'lJ~1.:ji.:j'H1~ ff1UU1flU'lJ'jllW6'j::'H11.:jlJ'j::1'V1fl' 1~lJ1rl6 Vi.fl'. 2428 

'Hl:1.:jlJ'j::1'V1fl" 'VIm,rl1~UfflJl~flff'Hfl1Vifflflel 'lJ'jllw6 1uti Vi.fl'. 2441 mlJ 'lJ'jlleM'~llJgtJU~6 

l~U mll'lJ'jllw61'VI'j1el'U 'Hl:1.:j'illflijfll'jfl1U'j1lJ161 mlJ'lJ'jllw6 11Cl:: mlJ1'VI'j1Cl'U ~.:jflUel.:jlU..
 
'JI 1 'J/ 'JI .... .,; , 'JId ~ d 0 'A I d " 1'JI?t d 0
~lU 'VI'j1Cl'U 1'Ulf11t1flU 1116 Vi.fl'. 2483 ~lJfll'j1lJ~ 'VI'VIlflU lJ'jllWtlflell.:j Uel:: 'lf11JU'VI'VIlfll'j 

6.:jflfll'j 'VI'jfl'Vi'VIU'H.:jlJ'j::1fIfl' 'VIti ('VIfl''VI.) lJ Vi.fl'. 2520 ~llJeltlU f1Hff'jl.:jlJl11JU ":i!'Jft'TIWv" 

. ~ 

'U6.:jmlJ'lJ'jllW61'V1'j1Cl'U 'ilum::'t1.:j't! Vi .fl'.2497 fl6.:j'lil.:j 1'VI'jffVi..11~utlfl~166fllJlifl~.:j1~U 

" 1 .... " '.1 1 ';;'1 , 'J/ .Id 1 'JI ?t ...... .. 

.Id"; 'A I d "1 '.1' 'J/";. .,; . ' .1' .,;11Cl::1lJeltlU'lf6'i11fl mlJ lJ'jllWtI 'VI'j1Cl'U lJ 'If'lf611 fll'jff6ffUU'H.:jlJ'j::1'V1fl' 'VIti (flff'VI.) Uel::1lJ6 
~ 

Vi.fl'. 2546 ijfl1'jlJi'1J1f1Hff~Hfl.flfl1'.:j~llJu1t11Jlt1ulJ'j~lJ1'i1ffll1n'il 1f1t1Utlfl 

fll'j~6ffnul1.:jlJ'j::1'V1fl'1'V1t1l~U 1J1l1'V1 1lJ'jllw6''VItI ~lnfl (lJW'VI.) Uel::U1l1'V1 flff'VI 

l'V1'jflllUlf1lJ ~lnfl (lJ'Hl'lfU) ~.:ji1'il'il,j'u 1J1l1'V1 'lJ'jllw61'V1t1 ~ln~ l~U~~Uel U1fllHi'lU. .. ..
 
llJ'jllw61'thJU ~.:ji1 'II 'iI,j'U'Hl:1.:j'illfl fll'j~6ffl'jUl1.:jlJ'j::1'V1fl'1'VIti (flff'VI) llJgtlUulJel.:jfffJ1U::1~u• 
1J1l1'V1 flff'VI1'V1'jfllJUlf1lJ ~ln~ (1ll11'lfU) (CAT Telecom Public Company Limited) 'H~6 CAT 

~ 

U~1UU ~.:jffllJ1Hl1J1'Hui~fll'j1u'jlJu1JU'U6.:jmfl'lfU'~1~lJ'jlJU1J1J 1m:: U1l1'V1 n16n ~lnfl.. .. 
(lJl11'lfU) (TOT Public Company Limited) 1~ui'!1ffl'Hn'illJ'j::1f1'V1~6ffU 1'VI 'jfllJ 'Wlfl 11 11Cld1611 

l~U n'ilflU1'VI'jffVi..1Ul1.:j'lfl~'Um ''VIti ~11ijU n'il fll'j 1~tl1n1J1 'VI 'jffVi..1Uel::flU~6ffl'j UlJ'j 'jlJ 1J1..
 
" 1 .... " . I ,.A 1 ~, ';;'1 i1........ d ?t
A

'illfl6.:jflfll'j 'VI'jfl'Vi'VIU'H.:jlJ'j::1'V1fl' 'VIti • .:jfl6~.:j UlJ Vi.fl'. 2497 'iI,UUtI.:jfl.:jllfftllU::11JU 

f)1ffl'Hn'il1U ff.:jnfl'U6.:jm::'VIn.:j 1'V1f11u 1el~ffUffU 1'VIfl'Uel:: flU~6ffU 1~tlijm::'VI'j1.:jflUfll:1.:j 
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" 4.1.1 fll·Hifl~,:r,hiJfl'IT\.Jflw::m'i1Jfll'.ifl~fll'.i 1't1'.i fllJ '\.J lfllJ IIM~'lfl~ (fl't1'1f.) 

, '\.Ji'ilin lJ'lJty~,jlJil~~,j'\.JijlJ't1,jtytY~~~rifl'M'tfl~fll'.illlgfJ'\.Jllll~~flf~"hrlty''\.J 

f1~fll'.i l't1'.ifllJ'\.JlfllJflg~'JfJmh'JflfllJ.4o U~:: lJ.335(2) ~~ijlJ't1,jtytY~~~if 

lJl~'.il 40 fI~'\.JfI'JllJg~'~''\.Jfll'.iff~1't1fJfl'.i::~lmiYfJ~ 1't1fJl't1'.il1tllJ U~::1't1fJ 

1't1'.i fllJ '\.J lfllJ 1~ '\.J't1i'vwlm~mn'.i li4fl 11 '.i:: lfJ'lfUffl Ii l'.i W:: i 1fij fl·~flfl'.i'\Ifl~i'i~1~'\.J flff'.i::Vil 

lnj'l~ ~~ ff'.i '.ifl ~'\.J fI 'JllJ g~nn'.i'.ifll1i1~u~::filtilJ~.. U~ fll '.i ll'.i::fl fllJfI ~fll'.i1't1fJm::..~ lmiYfJ~ 1't1 fJ 

"" . 
i 't1'.il1ffU U~::f1~fll'.i 1't1'.ifllJ'\.Jlflll l1~ij ~11l1lfltll1lJ lfJ,jtytY~ fll'.i~ll'U'\.Jfll'.i~llJ'J'.i'.iflfffl~~fl~ 

. " 
fil i1 ~ O~ 11 '.i::1fJ'lfU'II~ ff~'Ifl~ll'.i ::'lfl'lf'\.J' '\.J '.i::~ lJ'lfl~ U~:: '.i::~ lJVI fl~il'\.J 11~ i '\.J~ 1'\.J fll'.i ttmn.. . . . " 
1Wl '\.J Ii'.i '.ilJ fI'JllJiJ'\.J fI~,m~i'! 1l~::1l'.i:: lfJ'lfu'Ill Ii l'.iW::fl'\.J '.i 'Jlll1~fll'.ill,j~;r'\.J l~mff~ fl~l~l ~'\.J 

Ii'.i'.ill 

1Jl~'.il 335 (2) iJiM'lJllJ't1,jtytY~lJl~'.il 40 1Jl1~,j~rllJ ~'\.Jfl·h~::ijfll'.i~'.ilfltll1lJlfJ 

m~ 1~fll'.i11fl~'\.J 1'lJ~llJlJ't1,jtytY~~~mh'J~~~fl~ 1J,jlf1'\.J ffllliliJlJU~1'\.J1l'.i::fllff' ~i'iii '.i '.i 1l'lJtyif 

:'J .d J 'jJ "I' .4 ~ GI ~d.4 Q,I 

't1 ~'\.J fl tll11Jl fJ'YI~:: ~ '.il'tl '\.J \J::illfl~ IlJm::'t1lJm:: 1'YI fl'\.J fl~fll '.i fl '4 tyl~ fflJll'Yll'\.J 'tI'.i flfftyty lttf~ 11 FH'I 
. " 

ffll'!J'.iWUg, '\.J'tIW::llfltl'tllllfJ~~mh'JijFH'I'~,j~rllJ ~'\.J fl1lfll'.iU'4tyl~ fflJll'YI1'\.J 'tIiUfftytyliJ'\.J 

do I QI..c::::. d' Q,I .4 d. 0 do.c:),Q,I Q,I.c:::::...c:), 

~:: 11 FH'I ~ U1Jl'Vi'.i::'.i l'lflJ ill U1il1 U~fI m ~ ~ff'.i '.i fI 't'I '\.J fI 'J 111 flll 't'I:: fllfllJfl ~fll'.i 'J't1fJm:: ~ 1mfffJ~ 'J't1 fJ u u q q 

i 'YI'.il1ffU lm::f1~fll'.i i 'YI'.iflll'\.J lflll 'Vi.ff. 2543 {)'\.J 1~'\.Jfltl'tl1JlfJU'41~fll'.i '1fl~'\.J 1 1l~ llJlJ't1,jtytY~ 
." . 

'tIU~i'ilinll1;!ty 1Jl~'.il 40 l-WU~~~~U~flm'tlU~i'illl~'\.Jflff'.i::'~1l'.i::fllff''\.J'.il'lffl~~1'41lJflln1'tl1l 
, I II • 

117 ~U'\.Jll 16 fl1'\.J1l7 ij'\.Jlflll 2543 u~::'~iJ~rllJl;j'\.Jfltl'tl1JlfJ~~U~1'\.J1l8ii'\.JlfllJ 2543 
1/ • 

ffl'.i::rilrlty'tlfl~fltl'tllllfJ~,jlJij iiFH'I '1flf1~U~flm'tlU~i'illl~'\.Jflff'.i:: 2 U~flm flU 

1. flw::m'.i llfll'.ifl~fll'.im::~lmiYfJ~1m:: fI ~fll'.i i't1 '.il1ffUm1 ~'lfl~ (flff'lf.) 

2. flw::m'.illfll'.ifl~fll'.il'Y1'.iflll'\.Jlflll11M~'lfl~(fl't1'1f.)
 

"hiJfl'Il'\.J fl't1'1f. l~'\.J'tIlhfJ~l'\.J'tIU~i'il ~~ 1J,jli:l'\.Jff'J'\.J'.i1'lffll'.i'tliui'il1ffl'tlfl~ 1~'\.Jij~
. . 
lJflfI~lJ~ 'tI1Hl'\.JfllfJ1~'.i::lijfJlJ'tIiull'.i::fllff'tl U~ fl't1'1f. f1~fll'.i'tl~HriliJ ml'\.J fl't1'1f. 1J,j U~fllfJ'~. .. 
,j~ rl1JlU1 ~ fltl 'till lfJ 1l~'JfJfll'.i ~lJfI'.i U~ U'.i H 1'\.J..t'J 111 '.i 1 fJ 1 ~ 'tI U~riliJ fl~ 1'\.J fl't1'1f. 111 ~ 1 

~~1l '.i:: ifJ'lfU~ 1~1Jl~ lflfll'.i~llij'\.J~l'\.J~lllijl'\.J l\J'tI U'l~'tIU~ fl't1'1f. lm::riliJfl~l'\.J fl't1'1f. '.i 'J1Jlf~ 

1~i'lJl~'\.J U~'tI'\.J'\.J..t'J 11l~lfli'i1Jl't'l '.ilfJ 1~~1't1~u\Jlmh 1 ~~lfJ1'\.Jfll'.i~1Iij'\.J~1'\.J tilfll'.i:: U'tl::l~'\.J~.. . 
~~ffn' M'flfl~l'J'\.J~H'1 ~::lJlff~I~'\.J'.ilfJ'~'tIU~i'i~u 111 i~fJrilirfl~l'\.J fl't1'1f. ih::lJlJfll'.iiJty~~lll 

mlflfflfl't'l rilirfl~l'\.Jfll'.i~'.i'J~l~'\.JU~'\.J~'\.Jl~'\.J~ffUlJ,jill~'tIU~riliJfl'Il'\.Jfl'YI'lf... ... 
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"",. ... <I,.j d'l "J 
4. 1.2 1i 'HHI t'YI 'j f'l"VfrHfI C1fl'U 'YI 1'U tJ 'j~ lYI ff 1'YI tI• 

i1'l iI "" ,. ... <I,.j d'l _ I "J _Iii""... <I "" ,._.I <I 
~ 1111J'jfll'j t'YI'jff'Vi'YIlflClfl'U'YII'UlJ'j:lYIff t 'YItI lJ'j~flfl1Jfl1t1 1J'j'll'YI Uflfl11'UCJf fl'U rrt'j.. 

lCJffl{1ff ~lnfl (1I111'Jf'U) l1ifl m 1mflff UCI~1Jiir'YI ~~~flCll~'U l1ifl ~YfClf ~.:jl~'U1Ji'l1'Y1~fltl'Ufl.:j 

1Jiir'YI Uflfl11'UCJf fl'U hH lCJffl11ff ~lnfl (1I111'Jf'U) 1Ji'l1'Y1 l'Y1litCi Uflfll~ff f1flll1qJtJlfli'U 

(1I111'Jf'U) l1ifl ~U'YIfI 1Ji'l1'Y1 n~\!~ ~.:jl~'U1Jiir'YI~fltl'Ufl.:jmill1Jit1'Y1'Y11 hWii1Jit1'Y1<1 l~'U~i'ifl 

~'UllitY 1Ji'l1'Y1 i'YI~ff'U Clflfln 111mff ~C1~iil~tI ~lnfl (~.:jhr1Jifl1'jmt,l~ U1J'j'U~ "i'YI,f" 

~1m'YIfll'UlCiv CDMA) nlfln UCI~ 1'Y1t11111J1t1 

~ " .,.If 't'itJ'ifll'i 'i:tJtJ 't'itJ'ifll'i 'i::o::rumnnhn'U iil'Ul'U.gt..rtJ1fll1..n"'" 
(il) (il2SS2) 

28,693,000GSM900 25m'mflff 

PCN1800 16 78,000lfl 'mflff (~Yf9b 

"" f1UYlfI GSM18oo/800 27 19,656,160 

Y1'j1l~ GSM1800 15,801,16417 

... <I 
~Y1'tf CDMA 12 900,000 

'i111 65,128,324 
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DTrue 
~ 20 DHutch 

10 

0 

60 

50 

40 IIAIS 

30 .OTAC 

2548 2549 2550 2551 2552 

a HUTCH 1.4 mAtS 

IZJ AIS 44.1 .OTAC 

OTRUE 

o HUTCH 
• DTAC 30.2 

d 'JI .1 • ';;'1 " .;,
'YI1Jl : U1J1JUff~nlrJf1l':i'tlfl1Jrl (U1J1J 56-1) lJ':i~~llJ 2552 'Ufl~ 1J1J~. 'YI':i f1fl':itJflt':i'lf'W• • 

~l M'1J1f1l':i l'mflvftl':ilrJlmu~fffl. .. . 2 ':ilrJ tifl m1fltflff (Url~ ~~; ~~t~hJ1J1l1''YIriflrJ~ 
lil ~ jJ GI' ..cl ~ ..c::I I I ... 1 jJ 0 Q,I 

tfl IfltflffOfl'lfW !l1t1J) Url~ ~U'YIfl9f~1Jff1'WU1J~\Plrll~lJ':i~1JlW':iflrJrl~ 44.1 Url~ 30.2 \Pll1Jm~1J W 
" , . 

ff'WtI 2552 1~rJ'YI':i1Jvh~'W m..r1J1f1l':i l'mfl'Y'lntfli1fl'Wli':ilrJhmj~'Wfl1Jffl1J ~1mh'WU1h\Plm~ 
~~ ~ u 

4.1.2 f1l':iff1JtJ'YI1'WfI~'Wfl111Jg'tlfl~tJ':i~t'YIff1'Y1rJlm)~\Pl 

~~H~1J~'W 'tIfl~f11'i~flffl':i1 ~fflrJ !n~~'W t~ m1':i1J 1 tJnH.l!V1 'YI':itrl'tl'U ltfll1J 1\Pl ':i 1l1'W. .. 
NMT f1111Jg 450 MHz Ul;l~ 470 MHz !~11Jl.ij~ffnlM'1J1f1l':il1l.hrJ~1'W'tIfl~i'! ~fl1Jl 

?- .. , 

'\i:""'."" "'~.'_",'·H·" 
~ ....-1 •• ':') .'.' '. ,.' 

________~UHl~'l~l1~O~l~"~iji1. n''ir".H,i~ "~l':,d 
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6,:jf1nn 1 'Yll fll'nlUlinh~l'Ylffhw'~i'1J 1 6'lJfln~,:jl'U 'U 1tJ1JltJ1 'Yllfll'nll'vh.noU'uJl' 'U ,I1Ul 

i'1JN~'tf61J u"~'~1i1~,..r1J1f1111'Yllfll'nl1f1~o'U~cb,:jl~'U~~l~ll~'U'UO,:jQfIIG U~ 

1 'Yllfl'Yftl1f1~ O'U ~~iJ,:j '~ul'dmntJ 1'Ulf~'lh~'tfl'tf'U ~1tJoU'O ~ln~~ 1 'Yllfll'ftlii'U'Ul~ llfruu,,~ ii 
~ u 

llfllU'tH iil',", mY'Yl. ihlfllllWlljl'U AMPS 1111i1~ 1..r1J1f111 1~tJ'~f1~'Ufl1111g 800 MHz 1;Y1'U 

O,:jf1nll 1'Yllfl'Vt"'Uli,:j'lh~1'Ylff''YltJ~ihtfllllWlljl'U NMT f11111g 900 MHz loU'l1ll111'1J1nll ,'Uti 

2533 iif1110'4qjl~1..r~l1'u'Ufl'ilf1111J1nll1 'Yllfl'Vt"'lf1~O'U ~1~1J1J GSM (1~1J1J1C)f"\1"1{ 900) 
~- . . " 

1 f'W' ..rl0n'tf'U ff1J,j'Yll'UfI~'U f11111tlt~'lJfli',:jU1n 

m~ff'Yln' ~f1~'U f11111g''Uf1l1' ..r1J1nll1'Yll fl'Vt"'lf1~O 'U~' 'U,jl~1'Ylff' 'VItJ 
~ 

CAT 

. .
 
o QI ~ t:S 

DTAC ffllfl1JfI"'Ufl1111tl 800MHz u,,~ 1800MHz . .
 
o QI ~ .c::s 

Truemove ffllfl1JfI"'UfI1111tl 1800MHz 
, . 

o QI ~ .cs 
AIS ffllfl1JfI"'Ufl1111tl 1800MHz . .
 

o QI a d 

Hutch ffllfl1JfI"'Ufl1111tl 850MHz 

.d ~ ~ 'jI , j} C\ "l ct'a a a .c:l 1'JI <Q,I QI

On'Yl,:jtJ,:jl1J'Ul;;!,jl~n01Jf11'J lf1Jlf111 !'Yllff~'Yl1l6tlmO~1110il 'Vt.ff. 2550 1~tJ ~~1I~ 

~1~iJ'Uf1111Pfl'il 1'Yllfl~"'lf1~O'U~''Ul~1J1J CDMA f11111g 850 MHz ~'~nl'Jllff'VIifl~'Ufl1111g 
d " ~ J/Q,I 0 ~ 

'illn mll1,j11:lflW1'Yllm'U nff'Yl l1J'Ul;;!'ilfl'VI1f111~"1~ (Marketing service provider) t6~'Yl~1~1J1J 

MYNO 'Ulll'Vt'U'Yln'Ul0~'Yll'JI <!l "'''' If'Yl,:j'Yl11m~nff'Yl. ffllllltl ''JIlf1Jlf111"" 3 G 'Yl1lJ'J::1'Ylff"'AI ~flO'U~1J'U'JltJo''JI'" 
''Ul'U~fJiifllmt1,jl~1'Ylff lm~'il::!i1~u'tf{~f1io,jltJ'J~lf1Nn'Un1J TRUE (HUTCH !~ll) U1J1J 

iI ," • 

'''' ~ 

mn,'Uti 2554 

TOT 

fi 1ofi 1~'U €l'"'ffll,j'Yll'UfI~'Ufl1111gn1J~,jl:: mJ1J f11'J' ..r1J1nll1'Yl'JffYfnUoihno n'tf'U 

fio AIS ffllfi'1JfI~'Ufl1111g 900MHz 1f1tJ'~nl'Jllff'Ylifl~'Ufl1111g'illn nlll',j'J1:lw61'Yll~"'U 
I '" '" 

1'tf'U~~tJ1n1J nff'Yl 

l'do,:j'illn1ilfl'il 1'Yllfl~"'i'ioilo~~1J1~odl,:jnfl~~1 'Vt.ff. 2545 fl'ilf11'Jhllf1l1~1''YltJ ill 
q 

" 
1JltJ '~ilfltil~iJ~;j'UflltJ'~f111111111i'iO'UO~ nff'VI. n1J fi10fi 1~mi1~',",1J1f1l1~f1io,htJ 

1'Yl'Jfl'Vt"'lf1~O'U~''Ul~1J1JGSM f11111g 1900 MHz ii~'U~,..r1J1f111m~1~''UnH!Y1~'' u~~1~
q 
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ff1lJl'Hnh hn".:J1U~h.:J~.:J1I1~1~ n1fl.:J'il1fl 1~ihnni\lilu11f1H,htJ'1~'1 '1"tiUI'~tJ.:Jm'W1~Vn:r.:J 
, ""'1 A 'GI" I .ell All) fj/ fj/ 4" "'1 ' .:J1UUl.:Jfl"lJ'Ufl.:J flff'YIlm~ 'YI fl'YI1'Y11UU ~fllJ1 'W.fl.2551 'YI fl'YI !~1'U1CJfflllU Uff1U'Ufl.:J flff'YI. 

I ., I J/ 

1~fllJ1'Uilll'Hfl.:J lm~1~itJlJfi'il~U1f1~Ufl11lJ(ithUU1J1'M'Uifll'i 3G ~fl 11J u~~iJ.:J 1~ff1lJl'Hl 

~11U Ufll'.i' M'Ui fll'.i'~ n1fl.:J'il1fl1Jflmm'U1~f111lJffl11lJ'I'hu 1ty'1Ufll'.ili\lilU 1'.i ~'U'Ul m~'Ui fll'.i 

AIS 

'~jmYlJ1J'YI1ufI~Uf111lJ~ 900 MHz li4fl 'M'Uifll'.i 1'YI'.iff'W't11f1~flU~'.i~'U'U GSM 

('.i~'U'U1CJf"""11900) 'uti 2533 t1~Un"l 20 tI (~fl1J1'A'Ummrlu 25 tI) '.i~lI'h.:Jfl.:Jf1fll'.i1'YI'.iff'W't1.. 
m1.:J1J'.i~1'YIfl''YItJ lm~'Uili'YI Ufl~11UCJf flU hH lCJffl1iff ~ltifl (AIS) 'Ufl.:JflrilJ;fUflfl11J (lIifl;fU• 

" 
1~'.i'1U'UtU~'I1u) lIlJflfftyty1ff1J1J'YI1Utl2558 u,,~ 'Uili'YI ~~~fl" l'Wu ~ltifl trlu'Uili'YI'Jfl'Ufl.:J 

AIS ~'~j'Ufll'.i lflUiY'YIi~fl'il1fl~U'YIfl ff111j'Ufl11lJ~ 1800 MHz ~lU1U 12.5 MHz li4fl'1M'Uifl1'.i 

1'Y1'.iff'W't1tfl~flUfI1tJ'~fftyty1ff1J1J'YI1Ui1lJti'U flff'YI ijm~fflJ1J'YI1U 16 tI ~.:JU~1U~ 19 

.. "'l ... 

'Wqfl'ilflltJU 2539 'ilU\l.:J 19 flUtJ1tJU 2556 

DTAC 
" • • I 

Uflfl'il1flUiJ.:Jij'Uili'YI1'Y11l1" UgfllCJfff f1fllJ1JUlf1<JfU ~ltifl (lJ1I1~U) lIifl TAC lilJ 

~11UUlpn'ill'Y1'.iff'W't11f1~flU~'1U'.i~'U'UAMPS f111lJ~ 800 MHz U'U'UmU1~flfl ~.:J'~j'U 

fflJ1J'YI1U'il1fl flff'YI '1utI 'W.fl.2534 lf1tJijmtJfflJ1J'YI1UU'.ifl1~lJ 15 tI (~fllJ1'Ummrlu 22 tllm~ 27• 
tI~llJih~'U) lIlJflffWf.lJ1fflJ1J'YI1UtI 2561 ~fllJ11~fll'Y1f11U l"ti 1~j'Ufll'.iYr\lilU1 '1JmjH'.i1f11~ 1

" " 
di~ d d~" ... 0'1" 0 

'.i~'U'U NMT U"~'.i~'U'U AMPS CJf.:JllJU'.i~'U'Ufl~U1"flflm'.ilJmfflJtJ'YI1 1I AIS U11fl1'.i::'U'U GSM 

d di~ .... " '1"" '~l ' "'l" ....f111lJ\l 900 MHz CJf.:JllJU'.i::'U'U~'il~mH'U1lJ1 lI'U'.ifll'.i UIJ 'W.fl.2537 ff1U TAC 'il.:J~fl.:JU'U.:J'UU 

~1tJfll'.iU11fl1'.i::'U'U GSM f111lJ~ 1800 MHz ~lU1U 75 MHz mtJfflJ1J'YI1U 27 tllIlJ~ffWW1. " " 

fflJ1J'YI1UtI 2561 U~~fllJ1'U1tJiY'YIi'1M 'Uili'YI 111mff f1fllJ1J'Wlf1iu ff lCJffl1iff (ihHI'UU fifl l'l'.ilJ'W).. q,. qJ 

" lm~ 'Uilil'l ~~~fl"l'Wu ~lti~ lIifl ~~~ (il'il'il,jufifl AlS) '.i1tJ"~ 12.5 MHz ~.:J'I1u DTAC iJ.:J• 
4 d4. 

llI"fl CapaCIties flfl 50 MHz 
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TRUE MOVE 

l1H!'" (t~1Jfi~ Vit~ ~m~'U~) ~t1:l'U~ffqjqJlff1J1Jm'U'U~~fiffl1 ~fi'ilm'lf'Ut~tJ1fi1J 

1J111l1 ~~I9I~€l1,"'U ~lfi~ (~~CM) ~~'U'1.hrt~1'U~ 19 1J\I'UltJ'U tl2539 OTAC '~1~'Uffl1tihruri• 
1J111l1 '11t€lff f1~1J1JiJtfli''UfftCJf~11ff (WCS) U€l~1'U~ 20 1J\I'UltJ'U 2539 WCS '~€l~'Ul1Jfi1J 

~ . 
fiffl1 t~~ ,..r1J1f1l'i1l1'iffVinjj~il~1J'UfI~'Ufl1l1J~ 1800 t1Jfi~tiJ'il9lCJ1 ~1'U1'U 12.5 MHz m~ffqjqjl 

II 

17 tI 'l'Uil~ 20 fi'UtJltJ'U 2556 f1i''Uil~tI Vi.ff.2544 1J111l1 Vit~ ~~t~'U~ ~lfi~ '~t~l1JltiJ~' ..r1J1f1l'i 

1l1'iffVintfl~mJ~1'U'i~1J1J GSM f11l1J~ 1800 MHz Ufi~1.h~ff1JlIqjl1l~~,,1l,..r~~~\I~'U~1 

eJ~fi'tJ 1~tJ'~(htl1~'Ufl'lf1l'i,..rfi1J 1J111l1 l1'i f1~1tJ~t'ii''U ~lfi~ (1Jl1l'll''U) t1~I'U~,..r1J1fil'i 
~	 ~ 

1l1'iffVinjj~il~1J'UfI~'Ufl1l1J~ 1800 MHz 

fi~1Jl fiffl1 '~n1Jfl1l1J~'llfi~Ul1f1~1'U1'U 2.5 MHz U€l~'llfi fiffl1 t~~~1'U1'U 2.5 

MHz '~t1:l'U 5 v MHz ~ ti41JL~1JMHz ~~~d''U'lf1~f11l1J~ 850 1..rl1'ilh'tJ~ViLfi'i~1J1fil'i v	 3 
I	 r , I 10' 

nj~~'llfifl1l1J~lti~'U~~l1i'VitJlmfl ~'U f11l1J~Vi TRUE ih!'U Capacities'1it~tl~Vi~fi1Jf1l'i'U tJltJ 

'Iii"" 4'" '" .k", "'~ 
f1l'i !l11J'if1l'i t1J~mtJ1Jfi1J AlS U€l~ OTAC CJf~1J Capacities 1Jlml1€l~tTW 

• II	 • 

(f11l1J~l!'U l!1Jfi'Ut1:l'U'lf1~l1i~t1:l'Udl'U t'lf'U f11l1J~ 800 MHz 111JltJfl1l1J'h~dl'U'lf1~ 
~ 

.,!j .k 0	 'I 0 .: ''1 iI'I • IIJ c:l,iI' '" 800 \I~ 900 MHz CJfn11J'l1'U1'U ~mlfi1J 100 MHz !'U\l1'U1'U 100 MHz 'U'l~U1J~!l1 !f1'iLl'l'I !'if1 
II •
 

QI • .r=:t. QI' d. <II!I
 

I9Il11'U'U Ul9lt'itJfifi'U1lfl1l1J\I 800 MHz 11'i~ 850 MHz I9Il1Jfl1l1Jtl11Jl::ff1J) 

Hutch 

'" ""	 0' 0 QI d, tj} tj} 0 ~ oiOIt. 

Vi.ff.2546 1J'i1ll1 8l1'll'ff'U CJft~l1 1'it €lff 'llfi~ fi ~t'Ul1Jl~lt'U'Uti'ifi'l• 
1l1'iffVintfl~~'U~''U'i::1J1J COMA f11l1J~ 800 MHz ~~'~i'1Jf1l'i~~ffnfl~'Ufl1l1J~'llfi1J111l1 

fiffl1. 1l1'iflll'Ulflll ~lfi~ (1Jl1l'll''U) ''UltJU1J1J'U~~ffqjqjl~~~iilf1l'il9lm~ (Marketing service 
II	 • 

provider)	 l'Ut'Ul9lfi~~mVi'" tm~tJ11Jwcn€l f1i''Uil~~'UtI Vi.ff. 2554 1J111l1 l1i f1~1tJ~t'ii'U ~lfi~ 

c:l,iliI,.IJ'iI '" 0' '.1 iI.k 0 iI 'iI'" "" .,f iI 4(lll1l'll''U) fi ~t'Ul lJCJf~11'U'U~~8l1'll'1J(;lflllJ'i~1J1W 6,300 'll'U1J1l1 CJf~l1l'l1l1'i ~'i1Jffl1ti''ll'f1€l'U• v	 ~ 

, • 10' ,	 10' 

f11l11~'llfi fiffl1 tYill;j'U~m11 15 iI 'llm~1J.yjmtJff1JtJm'U'U~~l1'i'l::ff'Uff~€l~,'Uti Vi.ff.2556• v. 
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nv ",1UJfl11/111 1'I'lJ1fl11.. AIS AIS(DPC) DTAC True Move Hutch 

1I1Pl'J!llJ 

n'lrlllJ li.1U 
GSM GSM GSM GSM CDMA 

. 
I "" ...'tl'1.:.trl111lf.lli'l1l 900MHz 1800MHz 

800MHzI 

1800MHz 
1800MHz 850MHz 

mVff1l'U 'YIllJ 
q 

251J 161J 271J 171J 121J 

'J~V~I1,n (l't.ff.) 2533-2558 2539-2556 2534-2561 2539-2556 2546-2558 

4.2 mnfl~u~t.llflm'fJ1Uilll't"tH1j1fl;)lr11f111'Ulr111''U'lh~!'nfl'r1t1 

llJ fl~~n~fll'JTrI'Jrl1IlJ lrl1l'Ufl.:.t 1 'Y1V1~1I,;'lJ llJtlmH.u~'Ufl.:.tfll'J~fl'lJWI l~tI flCY'YI lli.'1~l1.. 
1 fll1 ij ll,j.:.t 11,r1~~11l11lhfJ.:.tllJ ~i'1J ~~'tl'fl1J fl flfll 'J ~flCYl'J ~llJ 1'Y1 'Jrl1IlJ lrl1l flltl1lJ th ~ 1'YI ff 

~fl'U lfllf1fJfl.:.tflfll'J1 'YI'Jffvnlll'11 .:.tlh~I'YIff' 'YI fJ ('YIff'YI) lli.'1~ fll'J~mn'J 1 'YI'Jrl1IlJ lrl1l~llJ fll'J ~~l9ifl.. 
,. I 'J/ 

l~fl1l1fJ.:.tn1J1.:.t ~'JffflCY1'JI9iWlh~I'YIff1 lf~fl'U l~ 1 ~fJfll 'JffflCY1'J It,..j .:.tth~I'YIff' 'YI fJ (flCY'YI) 'U W~..r lJ.. 
"I "" o''l O' t::ij i/ O' 4 d ~.., "I m 11 l1JnHlw !'YI'Jli.'1'UfJ.:.tl1JlJ ~i'llli.'1fll'J ~~ CY'J'JrI i.'1lJ r1111lt:l ~ lfllJlJ11i.'1.:.t~ lfl1h~! 'YI ff t 'YIfJ'lh ~ CY1J.... 

"" "" "" ~I 1 ~I 1i/"" "" I - I i/ 1 i/
1flq~'YIl.:.tlff'JloJJfl~1JVtff. 2527 lJ1J Vtff. 2529 ~1Iflfl.:.tl'JlJfll'Jl.:.tlJ'J:1111.:.t1J'J~I'YIffl'U11ll11fll'J 

" 
'lbfJl'H i1fl~llJl~lJQ'llrii'i1Jli.'11 'YIfJ cf.:.t~i.'1 hn!tlli.'1ij~fl~flfrlJ llJfll'J .:.t~fll'J i.'1.:.tl'JlJ 11 imh1J'J ~nlJ 

" . " 
l~lJ Q'1 lfi'j1CYl11 n~ 11tl.:.t~lfl..rlJ~.:.tln~~1J'J ~flfl1Jfll'J fl~fll'J 1 'YI'Jrl1IlJ lrl1l'J lfJ111 ~ 1'~1I;jlJ 1 ~fJ 

fllrllflfl'tl'lJ ~.:.tICYlJfli11~1i.'1.:.tl'JlJllJtlflloJW~ BTO (Build-Transfer-Qperate) l~m\ll'tl~fll'Ji.'1.:.tl'JlJ llJ 

flri1l1i'Jfl~1 'YI'Jffl't..1lrl~fllJ~ 

'J lfJi.'1~lijfJi'll~fJ1n1J1J'J~fllff11 tlfllflWCli'tlflloJ W~Ili.'1:1J'J~Iil'YI'Ufl.:.tn ~ fll 'J1 'YI'J r111lJ lrl1l ~ 
i/ "I i/O' 1 .1 "" 'l I 1'J/i/' "I 'J/O' ..,
~fl.:.t t~'J1J 1Jfl'4fYl~1J'J:flfl1Jfl~fll'J!'YI'Jrl1IlJ lrl1l1ll1Jflflli.'11 11 ~mlJ ti'l'J1J'YI'J 11JfllJ l't. 'J.1J. fll'J 

1J'J~flfl1Jn~fll'J1 'YI'JrllJlJlrllJ l't.ff. 2544 1fi'fil11lJ~ 1lf 11JfllJf.l.I1~1J'J~flfl1Jn~fll'J1 'YI'JrllJlJ lrllJ ij 3... 
1J'J~I.fl'YI ~.:.t1J'J~fllff'Ufl.:.t fl'YI'tl'. '~fil11lJ~ llf11JfllJf.Ul~1J'J~flfl1Jfl~fll'J l'Y1'JrllJlJlrllJ ij 31J'J~1.fl'YI...
 

" 
l'l1lJnlJ l~fJij'JlfJi.'1:lijfJi'l~.:.tij 
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'I ,,'" "" , "1 '" , . " ... 'I .,; .,;
U'l~fflJfl1~ t""lJfll~tJ~fll~ ~ ~tl1ff~ 1m~ lJ1\11'lfllJW~~llJ ttJtJ'UflIl;)UtJUYl 2 U'l~utJtJ'YI 3 

• u 

4.2.21tJtJ'UtlIl;)UtJtJ~ 2 uti'JtJtJfl1~'U... 
.1 "" 1 ";"'1' ~ .A 'I " I4.2.2.1 fll~lJ~~fltJtJfl~fll~ 'YI~f1lJ'UlfllJ'YIlJ f1H\lltl1tJ'U\ltJ'J;)'UltJ'J l .... tJ t'I11'1fl . ..

'I "l:il:i Q,I 6l. tj}.f::::l Q,r I:i 

t'If'YIlJ 'lfllJ W~ fll~ t'I1tJ~ fllHI 'J 'U 

(fl) fll~ 1M'tJifll~ 1 'YI~f1lJ'U lfllJ~ii1;)tl1J~~ff 'Jfl1~tJ1M'tJiflu ~ln~1'il""l~fl~lJ 
<!I 

'4f1f1'l ,..,~ tJ 

(\I) fll~ 1M'tJifll~1 'YI~f1lJ'U lfllJ~ ',jiiH'lm~'YItJ 1;)[JirtH:flfifY~tJfll~ u'li'J;]'U 1 ~ [J 

1ffimjH1r1'Uli~~lJ ,..,itJ 

'I" "" I 0'1 ";, .'" 1(f1) flU t,..,tJ~flU 'YI~f1lJ'UlfllJ'YI lJlJH'lm~'YItJ;)tJ1J~~ [J'If'Uffllil~W~U'l~ 

.." ""1flflHtJ~ 

• 1 "" 1 ";"'1' ~ .A 'I " I4.2.2.2 fll~ u~~fltJtJfl~fll~ 'YI~f1lJ'UlfllJ'YIlJ f1H\lltl1tJ'U\ltJ'J;)'UltJ'J1.... tJ t'I11'lfl 

'I " 'I" "" 1 "''''. ... 'I ,,"" ... '"
.. 

t'lf U'l~ tl1tJ~fll~ 'YI~f1lJ'UlfllJ'YIlJ'lfllJW~fll~tl1tJ~fll~;)'J'U 

(fl) fll~ 1M'tJiflU 1'YI~f1lJ'U lfllJ~ii1;)tl1J~ ~ff'Jfll~tJ 1M'tJifll~ ~ In;)1'il .... l~ fl~lJ 
<!I 

1JflfI'l ,..,~ tJ 

(\I) fll~ 1M'tJifll~1'YI~f1lJ'UlfllJ~ ',jiiH'lm::'YItJ1;)[JirmhfifY~tJfll~u'li'J;]'U1ffi 

tJtiH1~'Uli~~lJ ,..,itJ 

(f1) fll~ 1M'tJifll~ 1 'YI~f1lJ'U lfllJ~ ',jiiH'lm::'YItJ~tJ1J~~ 1[J'lfUfflliU W~U'l~ 

~tJnflfl.. 
4.2.2.3 fll~1J~~fltJtJfi~fll~1 'YI~ f1lJ'U lfllJ~ ',jii1m'J'Ii lm~'U\ltJ'J;)'UltJ'J ~ii .. 

~fllJW~fll~ 1M'tJifll~fi'Jii
 

(fl) fll~ 1M'tJifll~ 1 'YI~ f1lJ'U lfllJ~ii1;)tl1J~::ff'Jfl l~tJ 1M'tJiflU ~lnfl1'il""l::
• 
, <!I 

mJlJ 1.JfI fI 'l ,.., ~ tJ 

(\I) fll~ 1M'tJifll~ 1'YI~f1lJ'U lfllJ~ ,,jiiH'lm::'YItJ1;)[JirmhfifY~tJfll~u'Ii'J;]'U 

lffitJuHlrl'UlinlJ ,..,itJ 

(f1) fll~ 1M'tJifll~ 1'Y1~ f1lJ'U lfllJ~',jiiH'lm~'YItJ~tJ1J~~ 1[J'lfuffllil~W::U'l~ 

~tJi1flfl.. 
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4.2.3 hHl'4tylflUtJ tJ~ 3 mJU)fJfUlj'U
 

"'" 'r d",'r' ~ .,j i 'JI ,

4.2.3.1 f11'J 1.1 'J~f)fltJf)'ilf11'J' l1Hlll'U1fllll1ll 'flH'\.IlutlJ'U'\.Ifl,:jfl'UttJ.:It't'W '11 t'lfl . ~ 

i ".do.do CV i".e::t. GI.do
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