ayun1ssuilennuAnuiuansIe

319UTENA NENY. 1309 nannaTLazIsn1TaugnldaduauddniutansinsanuIALAGaUNaINg

&1 700 MHz 1800 MHz 2600 MHz wag 26 GHz

1. wwan 1 nslieyya ffuansninuiiudiuu 31 e
L1 ANUWNEANYRUUIAYBIARUAIIND

1.2 AMIULANNZENYDISIANTUAN (Reserve Price)
1.3 ANUWMLNZANYBLNAIUNISTDOATDIAAUAIIUD

<
AITULAU

AUWIU NENY.

1.1 AUANIZANVDIVUIAVDIAAUAINUD

Jusenauns
(1) USew Auna tasia 3100
(1.1) wusdauseni DTN RS - NBTC 276/2562 a1. 12 5.A. 62

U wiuselundnnsi nave. asthedueuivansguindnussyasisiindouiu (Multiband Auction) wagatuayuly nany,
nassrduenudlifivsmeiurudnduiazanansaliuinig 56 ldeauamanudigemumnsgumalulad 56 19591056
Lﬂuiﬂiﬂa%fwﬁugmﬁmiwiﬂumﬂmﬁﬁﬁaﬂu%’umﬁ'aumwgﬁa"l,ﬁf;jamﬂmmmimm%’uﬂ15ﬂ'liﬂ%"uéf’m%y’qsngsumqma'mmiwi’Nﬂ Tu
nsthienmeluladidreadanldnu mutimafeiuwesgeamnsalmnlg Snsssnsefummuansalumaudeiuresusame
nsamuailaseine 56 agdeddRuamudniunnusznouiudosdaunienvesanmindeuiisadesiidniudodlédfuamiy
fflovemaniediuianadguaraaenty eesdesinisfinnsanetsseunsuaramulutisnaiimnzalaefideiionis
wisesmSoslunnaduiandurud issgniefiunduats nysudeuiidnadunargdalunisasmu uasfiddoyie Use Cases s045U
nsliuinng nglidndudoasssuinniteldliduyulassionazins 56 vesszimalnegafuans
Auaufduiiuguedasats 56 meliuinsiflumusgeunnsguasdesdaduauiiivsznoudeaiuaud low band
(M1n91 1 GHz) AR mid band (59319 1 GHz Wag 6 GHz) wazeadl high band (g9nd1 6 GHz)
Tutianasuduvesnisliuinng 56 mslérduniwd mid band asinUszlewiduangean lesnifurdunuiideuaudior
semiaRAuALd low band wavAduaud high band mmsmauauaaﬂ%ﬂuﬁm Capacity way Coverage AALAILE mid band
g1 2600 MHz W@z 871 3500 MHz Huguiiddalunisliuinis 56 Faauesfiasiundnassndoutu

namy. AsthARUANLALIY 3500 MHz (3400 - 3700 MHz) 3nfanUsyyanieufuadunudeny 2600 MHz 1esndanuniieds
300 MHz ifughupnudildfuanuienlunniluliuinisesnaunivans

drumdurufignu 2600 MHz fiiunuszyadiaduauivuindfios 190 MHz waruonaninduanudvuin 20 MHz (S1uau 2

1)

2)

3)

USLRUTUIAAMNNI LA UARUAIUDAITNIU
NTULEITIUAISTUSUMLTD A1 UALRY Tae
$1AduAIINDE1U 700 MHz 1800 MHz 2600

v
a

MHz wag 26 GHz mﬂimﬁaw%amﬁ’uiuﬂ%’au
fiadl fusznaunisansnidenguaaudi
UszasnlinuuNugsiavewuLes
Uszifiunauna1ud g1y 2600 MHz a1unsald
NuldhUsEIma sniunduaualugg 2600
~ 2620 MHz filsianunsaldauldluunsitud 8
avldnanloudolaiiu 1 U vedl daidnanu
NANY. %‘Lﬁ%a;&aimazLﬁammﬂfﬁmuﬂ?u
mmﬁimiwﬁaﬂmﬂﬁﬁuQﬁauiﬂui’u%w
enansdrvefulueynin ieldusznounis
AnduladnTiusvyasiely
Usgiaunsansiinnissunuiuiuyseine
Wiouthu d1idnaiu nans. ldm3esauiudil
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luoygym) Tutae 2600 MHz s 2620 MHz sﬂuum‘wumvL’Jm'ﬂLLuuauwmmiﬁL%mumuimmmwuwLuaqmﬂumﬂ%muaa‘[.u

Jaqiu & sm nave. arslidoyaluneasBeafinsuiuuifidsiunisussyadimiiniioliusenounisindulaldedtegsios uenaini

pAuAMAEIY 2600 MHz Saflmnudeduizesnissunuduiulssmeaiieutudnmendosndsemdlneuazyssmaiioutuiing

fvualinunduanudiuendafulaglssmalnefmuauuy TOD drudsemaieutusivuauuy FOD Sslutligiudilaiannsa

Usgilunansenuannnssuniudangn name. Sseasilunudesiunissunufuvesaduanudssylidaeuluteulansusyyad s

Jgyneingg) mmﬁﬁmaﬂszwuﬁagaﬁWﬂﬁluﬂuwuﬁdwu 2600 MHz Tuusiagluoygyn

nsUSuAsudumianauaudigny 700 MHz wag 1800 MHz nasainUssyandunanud

1) lunsdliififruznisuszuandunnudeny 700 MHz w3e 1800 MHz Wugildsugiuanuddanan ludaqiu nany. Suumng
U¥udewsumisnduninud (Reshuffling) aensls wislsiinsldnduaudldegneieiios (Contisuous Band)

2) azfimsvsuenglusygnaduauiluusazeuanudliuanamdoutudol

AVUAAAY :

wiughelundnnistunisihaduanudisine idnasslidfiemetuanudesnisdnuvemann

Jolauauuy :

1ausliinrsaihaduanufienu 3500 MHz sUssyaluasmiidelneimuslifuiidournmsdssyaaunsoldonundueuilidn
MnfuiidyanduumunifiedlddugraniormunssesnamieuneasdeanisUssyanduanuiieiu 3500 MHz weiluteyausznaums
sndulalunisamuvesiusenaunis

(1.2) Aauugwus Sausums wansnnudivluiivszyy)

Soudoswurewdsafuanuiuiitiausluiul lunsdfvisnduatuayu faildmnemuinisninaulafiazidiussyaudn
vidofuansuAaiiuudarlailimnoanuieglildidismnsussya Wesanuszmavdninusives nanv. Adslalldusznasgradumanns
mavisndessouaianazidmaandnving lunsditiudfetusedenarlfluideusslond nsdnnisuseya Multiband auction lundsd At
Iuunsdifiddy wnnsaifiddyuesgramnssuinsmunadnadmils wrehesdugeiuiuresnadigyn 56 vesssmelneogisniads
sdlaandeyaildfunnmsdunivaivenarisns nane. videdinamu nane. SrinquszasdassnmstanisUssyalundsidatiflasfaass
pduAudLelUINT 56 Tnquszasd Ae doensTiussmalvedl 56 5aan lidrluninusemadug Slddosnismudhiganoumn
nszvrumssuitsaudadivlutull vienineeutiaueaudiuiy vhoeslsidununsliuins 56 ligafuld uasiuszaniam vidm
DTAC fimnugjsiufiogiannuinig wasthmelulad 56 innevausmNfiosnsvesliiins uasndeuatiuayuuleuie Thailand 4.0 v
$5una Tegifiuinussvurnlneynaunisilenalsliuing 56 Juhlugeauetousniisniuinnisussyadiondumiud 2600 MHz Fadl
bandwidth e 190 MHz enaaglsiifieane TalanzognsBenisimun spectrum cap 137 100 MHz Tomaflazdfvuzyszya 2 910 Adulule
Jaiauein lunsdfidauszyasmeniu 2600 MHz eghafisddmiu 56 AI59gU5U Spectrum cap AmdiuugidimnsUseya minan 2 510
gRsTuTlazimualif 100 MHz uitifnun 3 518 AsazUTuanawmnil 70 - 80 MHz wnusnandt 3 518 Asusulianas 1wy 60 MHz s

4)

drulddrudesiuau 2 ade otuil 10
A3NHIAY 2562 wazdudl 2 fueneu 2562 waz
1Fdasindeiauenumiinisussaiununiy
AdmsUTnueaufUUsEmAioutly
g1unId 2500 - 2690 wingLdsed Feufos
wdq laglatauasuimiedenantlunisussau
Usganuaunaumiudmuuinamneunulie-
am adail 10 UTC-10) iioTudt 16 -18 AaIAL
2562 uwdd Fefifunugusznounis
Insdnsitadeuiinnsioidnsinlideyauas
FofAniunilaenasn saudalddiuuinig
AanaiussimanaLge U‘iquﬂmJW“U’l GH
Ussinaidlouan Ransanud Bevnurilogsening
501t 3 Ussna finnsandoiaus deuniiossns
Wunnenaslunisussgu JTC dely vl
driinau nany. aglvideyadelauouiiniens
Uszanuauaduanuinuuiinaseuauiy
Uszimeiteutihulugiunnud 2500 - 2690
nzidsnd Iifugiaulaluiuiuienaisen
vofuluoygn ieldusznounisdndulaiin
SyuUssyadely Feanunsairludssifiuna
nsznuldegudn Jaldidudseinudymisenis
anaulauszya

Usgifunuanienisuulddsudiumisady
AU n3dlgmAnd 700 MHz Thulun
1o 3.4 vosUsznIA NaY. 1309 unuALTINg
Aannslnsauwinupdeufiaina (International
Mobile Telecommunications — IMT) &1 u
PIWA 703 - 748/758 - 803 wnund uaz
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dien fliusmsmnseynaefansialiuins 56 winsissvvunnaumsTanslFsuUIng 56

du¥undunnud 3500 MHz 913729 3400 — 3700 MHz FeaFaurhanuidlaurhuidmausduidusnisusss Focus Group Tu
Woufueneu 2562 iilesanluguiiil ecosystem findoxiign & bandwidth infsfign U3vmsuAidinsldnuegludumuves uua. Tne
A UiSnissiosmsaudaiau Tnsiauslidinnuuansssasdeafisiu ve timeline Adausnnduwhivinulildreunsuszya 2600
MHz titengiaulaszidnsaunisuseya 2600 MHz ynseazlddndulaszneunisasmu msigimiunsuidn engdmsu 3500 MHz 3600
MHz Auazen uiagsofiazamuarlddndulaiaglumaluu uarazudsrdunuiednls

dufunduauiienu 2600 MHz Sanudiu feil

- Auiflesanaduauiienn 2600 MHz T2 block fisslaannsaldauld 100% FeszasdaznautoyailazBeanini eld

Usznaumsdaulaidenaiudmiunisamu i fuilmiddeulildnnsamriiguszneumsliannsafassandgniluuiduld

videlal axfimssunuiuresedunnuirndldmuiionndldauselniniels asfesdinisfing fitter u3elsl vidoazanunsoléoy

Tufuidsnanlidelns Wudu

- aweliiuFesnsdliifiadusumunndssmadioutuiedu navy. azlfanutismdeviefiimsnisesidls Tulsenavdninus
iefazlelifeddnatlunsfiarsandulunends
(1.3) i@ wiaungas (wansamuiiuluiiussy)

dmsunduanuiignu 2600 MHz 1 2 Jymiivilvudenaduanuilimiiousu Jgmusn fe wmamummﬁmﬂ%ﬂmag’ 20 MHz
Hgmitaes Ao Besmssunuannussmaiioutu

HymusnenveeiiszezanilélunisSenfunduaud (Refarming) 91nvthenunutunas Weoufdanidls widihidaauinagly
svogabilalunisiieduaud 20 MHz nduinldnuldegadiud

Hgmitaedlusziiuiesussmaiiouthu wilad JTC ivsemalnefifussmaiouthulunismnasitiiezegsuiuedisls fe e
fdgmAnnunnesdiu uiussfuvesrduaud 2600 MHz 151lddmsu TOD Useneiiewduld FOD nssunuludnwas TOD fu
FOD §sliiiiuszaunsalindifnnissuniusdninlugnisanaseensls Operator Hslneazdesassnduiinanlusulssmalng s1iannsldnaud
WHuszezmednuiila Aedfinnsanaduaiud 2600 MHz fanudululsfiiudenaaumiuisuuuazgnniulag Downlink :1nUsznaiioy
tu Fadutlgyiiandszaunsaifiiuumiazenlunsudly wazesidudedidalunsldaduaruiilsssmalne lasasuife aduaud
2600 MHz flusneiueg Aazthlugussiiungnisussya fdethngmsuseyaunldensazidunadiingidinisussyaunase enaazlénau
Aruafislaifesnsluturesnsimuaiuseseduniud Tudestmeddna nans. %ﬁ%‘%@uaﬂzymﬁaeimls

lefiansan Spectrurn Roadmap fidtinnudamelifiiules Tudiuveseduaud 3500 MHz Jadeuliroudadnauinnisdnassndu
AT 3400 - 3700 MHz aglwavEnsldruileduunuduanas Ssrduarlufoutuensu 2564 fodnaunoauemsiiaziin IMT agldlda
dlola wiidedtnonutuasiagdesdimadeedléuing uasguilouirtmuanisfiazsunlddmio T lianusafmualdogiednian
Usziiutsumudthenideyatn nadieraduaud 3500 MHz aldnuifediinodils wasfuiliFusunisldaudmsu IMT San

5

7

8

)

)

=

sdguaud 1800 MHz Thiulunude 3.4
YoeUsENIA NANT. 1304 L.qumm?ﬁwqﬁﬁ]mi
Imﬂuummmﬁauﬁama (International
Mobile Telecommunications — IMT) &1 U
ﬂ?ﬂllal 1710-1785/1805-1880 tuneLdsng
(MHz)

Uszifunsalnaunl1uigiu 700 MHz 113
audunsielulasinulians Wuldaunseu
narmLLRun1 AL unsvesdgneuiile
Avunly

miﬂiwﬂaﬂﬁummﬁ'ﬂ%nﬁ ﬁi’mqﬂisaqmﬁa

d

Furndeuliiin 56 Tneiaign mnuseguy
nannirsaarutdunataniavalulad
(Technology Neutrality) Tunséladuainudeu
1800 MHz guugnmsussualasaiunsaientd
wialuladlag lalunsluuinig
Useifuuleuney Technology Neutrality
ddna nane. leBandnnissananiundaus
miﬂitﬂqjaﬂguﬂﬁﬁuﬁﬂ%mﬂﬁgﬂLLG]' 1 2555
UszLﬁuﬂizmﬂuaummﬂﬁummﬁ
n15UsEYARUY nationwide iteidunisnszdu
mam asernudundsitunann mnuanse
Tumsawmu eannsadulalsegiedsdy uay
TusurAne 9finT s LisLALATUSEYALUY
Local 5G/regional Aoty ilesa1neiaiings
fasanaduanudlugududiuuldneio
2EUA
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57 a

Spectrum Roadmap Wn3elyl vidpazdeaseiymibrenflivinsaafiendely Fadslsifinazaugailela anumuneniu Spectrum
Roadmap s18Au319e1491s
(2) U3em wanaud Tasiad iniasa 31ia
(2.1) AnAnAtiud watllszam (wansanuiuluiivsseu)

nsiuennuAadivluiud yneussniiuisnandsrevield faisniinnuaulauazmauinlouevesigrieiimsusya
adiiezdmaludwinfulssmaninedils uiihdininleffed vidnddnszuiunsuardefiaaieingg Msdenitausvesaiiiesnauls
waneUsziny ?qﬁﬁﬁmmﬁuﬁﬁw yooygakendulsiazgunmd

mmmaummamu 700 MHz §slaifanusiulaissdiuFedlulasiiulfasinaglineliAndamilusuan esnilofiansan
Use case YBIAAUALALIY 700 MHz Tusuian 1y mimmwwiﬂammuwm vnUsgauiudgmidesnssuniuiuresnduanud azaiis
uansenuludeausefusznaunsuardiiisatos fedu nane. asadnnusiile Taenisndmiissasdoaveunuiioseatudosiosg
FaLau

pAuAMLTEY 2600 MHz laflt common band waglallvguiiRfianduiy 56 lunouil sl aduaudsiu 3000 MHz Fulufiaay
wangautu 56 inniedunudigny 2600 MHz ?jﬁﬁLLmIﬂu’iﬁwQﬂUismﬂLfJu common band Lﬁaﬁﬁmmﬁmmiﬂiz;ﬂa %30N1530A53
paueuilulanlusou 2 Bkuan @ 2018 - 2019) wuh fnsdpassrduaufifniululssam 13 Usena Taofifies 2 Ussianiduifld
AduAIAEY 2600 MHz (Msldiduamisu 2600 MHz Haedinisldgiunduauisiu 3500 MHz) daudn 11 Usene Tdadunnufd
3500 MHz %38 3700 MHz wenannil Jagiudvlifl use case ftanansouanldalianisadeq fifies use case MAnTUIINNMARDIMAREY
wihtiu e due gy 2600 Mz 3dlailaenuensiiiinadla

Tueswesnsdonfunnufignu 2600 MHz 910 VU, wag Uua. sawuw @84 danufnadesnisdenfuanudan vue. eaum
iosndagiudilifinnudunth uasiiuinduSeniminladmivgusznounslunmsdndulaiisiunsyssya Tuvaziidomnisi3onfunay
auddalifinnudaiau

AAuANAE 26 GHz nouusnusiuinazauls ud a YagtiuteyaluiFeswes 26 GHz Adslsignimplement 119 56 nAndu
1954 Aatu 28 GHz udarundululd lahiadullei vas. InsauazAunduenid 28 GHz sauiaigaduldil vie. Ineew asfuaduaud
e 3500 MHz Sfevssiiuluninsu dafu Sonuilasasuudludesiulutnat Whididetosdidugnddyiviilisdagulalung
Uizgaﬂ%ﬁ%ﬁagj 2 nqufe navy. Jadiuin namw. msdsumsyseyavidedudluligmiuudazgunnudlidaeunou Wy nssunIuvenay
anudlalasiiuliany maFenfAuadueiuives uua. eaum maFenAuardunruives uua. neau duisuia visifuiaedduddyae
wineliiAn use case saufvoanngrnefifisrtouiterhlmiAn use case MAnTuase

(2.2) wifedousEmil BRD.AWNO536/2562 a1. 12 5.0, 62

- ugusenia 9o 4 adunnudi nav. xfinsanougalildaiuussniad fdsd ruanud 700 MHz 1800 MHz 2600 MHz

Wag 26 GHz
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Ay 13 feuniiuin nave. fdiimsdnassaduanudlugiuaal 700 MHz 1800 MHz uay 26 GHz Tagadsidounis
SnassoanluBnavesvily demanadsd

- ARuAulE 700 MHz: Fasaauiling 733-748/788-803 MHz flagthandaasstu finmsviudoututaaniud 794-806 MHz
FafimsldonlalasTiilfanglutagiu uazaaunuues navy. manmsaiiazannsadonisldolilasinulfanglugunnuidunasndouls
Aamsinsauunauedeuiiduldeduanuitiedldluiud 1 wwou 2564 wioaunt nane. szfmunluednedu azdu Wensvuiumsinenis
THululaslviul$anglugrunuidudsldfinnudaauuaslumsuifenaldinaruiuniii nany. Mesuld Sedmalifuisudulinuaiy
Arwig 700 MHz dilusn fadu U3 veiaueld nav. hnstaassedua g 700 MHz dldRuianistnsauunasedeuiinig
windildvinsthensTéoulalasTnuldaeluguamuiduuduate

- ARuAMNAEIY 1800 MHz: win navw. amnudsvasdasinasseaulunaiiielianunsaihluliuimsdomalulad 56 16 adu
ATAAEIL 1800 MHz Hu U3E Wiuhdslaifianumnzaumnzvnsddilifaumieuludiu Ecosystem s lihasnduluduvesgunsal
lasseuargunsnigning

- aluAufgu 26 GHz: MnMsAnYITEIUTENY wuteduauilug 26 GHz Fsesiuimelulad 56 isanalulafifieadu
Tuvasidilaifimumdoulusu Ecosystem sineq laidasifugunsallassdng uazgunanignine sailustsszmanisldeuaduarudsn
26 GHz fumelulad 56 Agsluuniviats fadu Wisne veiauelivhmsinassaduauieilunionds ndsnfiedueuilugwida
w¥onludu Ecosystem tindunaziruunsnanslunisldnulusssemaiunniu

- Tusreuszmia e 4 seyin “glasuluoygalildaduanufignu 2600 MHz dmuraand 2600 - 2620 MHz aganunsald
pAuawidmsuNsTruEmsluRuiusdurenamamuas any3 aseyd ogse uasUsu Maauys T9U3 asdans Uniuyg uasuen
aswan Wedlval fwaflan tysysal Soeude lass y3Tud q5uns damil vzan warusnsana Iinendsndugnazezannsldduanuiia
nsldnuegiau lae nany. aglafmuasaly”

Utm WiuidervuadananazdeliAnauilimvineniuvesgldsulueyaelugiuanud 2600 MHz ilesanglésulueygn
Turasauid 2600 - 2620 MHz aglalanunsaidalsuimsldmnituiivaussma vililiannsaudmsdansadulderafuussansam fadu
wauandnlunsfadulavesfveiunisinass fedu v3ue veaueld nane. fudunisudlatymilasmsasafudiléaueduanmitng
2600 = 2620 MHz 1w Wigemsldalgunnadsu isliniunnsisn 2600 MHz Havue (2500 - 2690 MHz) anansntiudnassliuds
vo3umsdnassluniiiuaslivslonilfoshavinfenmlunngieiuaud

Tunsalfifildaunduanuiigns 2600 - 2620 MHz 1ix laiansnsadhensidnulugwenuddulsviutmun msUszyalusi@n Uigme
vorausll namy. vihnslasadAugildaunduaudtns 2600 - 2620 MHz @y Tighonsldnuluiianuivag 2670 - 2690 MHz Fafurg
vhewasnuAEIu 2600 MHz unu Litel nany. anunsadnassadunduitas 2500 - 2670 MHz Tiwde lunisusyyaduiiveh iletosiu
Hymitorafistudesangrurnisuszyaoitlifinnudosmsldnduanuilutag 2600 - 2620 MHz ndesiadnedu

Wi 5




= o
nuAN 1 ﬂ'ﬁiﬂaqiy"lﬂ

<
AITULAU

AUWIY NENY.

(3) USEW 03 yw 10w giinesuva aeufisdndu $rin
(3.1) n3.u36 Fedumana (wansanuiuluiivssyu)

ilesanadumnuign 2600 MHz dw3utaanud 2600 - 2620 MHz fvanedaiadildlails vieldlduvuiitouly Jsvensiuay

Farauazldldidola viediteululumsldedisls
(3.2) audnsnqual glsimi (wansamuiiiluiiuszya)

Sgurarmuaiwaneliia 56 Tul 2020 ievdlisumalneutsiiliuasinluganussymaesugia egrdlsfinig nane. i
pduAwEInAuAudLY 700 MHz 1800 MHz 2600 MHz uaz 26 GHz uszya muawmim’r«mmmﬂiuamwmaqmﬂmﬂm 5G U mu
531 nany. msUszyaifiesrdunnufigny 2600 MHz  ifsseduiien Wesanaduanudsnudu q fuszneunisinasiieguds sauis
@‘Uixﬂavmiﬂvvl,mmLW"L’LJGU&JWEJIWWUWEJ 56 iinlaviulul 2563

(3.3) WsdldBiannsaiind Wlafufl 12 5.0 62

voiausld nany. finrsandwusheiuarudiewzdwililunisliving 56 wihdueenuussyaniouiy

meuiEn asgutniluegddnssuiaway nane. desmshivssemalidnenmlunisudsdunasfgainamu lnenisudnduliiin
nsUszyA 5G waxiiuins 56 Tutszalnelaeir Tutqturduaudildsunudetlunisianliuins 56 gsgarenduniwiiu 3500
MHz uazsesasnAonduALRIU 2600 MHz afluuarnuniiauauaiudd 300 way 190 MHz Auddy

37l namv. thadurufignu 2600 MHz WiissguiesennUszys ssdmansenuludiausonaianisliuinig 56 lusuiandu
089N demmradialud

(1) pduAmAvUIn 190 MHz liifsanesonisdnassliundlivinislutszina esanmsliving 56 dududeddnaululiinm
1n naAeUsEAIM 80-100 MHz fesefsasimnya datu nsfieduauddiuan 190 MHz Tslieavilsgliuinslnsdniindouiisendn
annsoldsumsdnassrdunnuififiemessaiidienls fadu Sadululdasdegliuimsifsunandenanlunisliuing 56 Weeseden
vidoorvazdmwaliilyl Uinisudazseldiuadumnudlusnuiidesifundnazaansaliuinis 56 ersdiannimuazuszavsam

(2) dlonsuiisuiuuszmasineg Alvuinms 56 Tudeqtugliuinsinsdwilndoufisevdnssldiuinassadunuilugiu 3500
MHz %138 2600 MHz laitfaend 80-100 MHz stesns wawiilefinnsandssinaiifinisihaduamafie 2600 MHz indnassieliAnuims 56
wduissmasenanldhadummnienu 3500 MHz andaasssudieiia duiu 1ins 56 Tulsemefiansadaassaaunnudluiund
Wesweungliuimsinsdwiiadouiinninelunain szduuinisifinunin Uszdvsnm uazgaulumeuinnssy sufusaanmsuvedulunis
Trusnisludssimagenan Tumassafudunsns 56 Afdnafatulussmelnedusnmsidfuguandesitasuaduanud faunsad
AAuAAEIY 2600 MHz iBsguienandaass Tnedlilsiusmslysdwitdeud (MNO) S1uaw 5 318 U3 o Fuduimsdaassnduaufiuias
dwansznudivauseUszmelveninnd

0613l5AR U3sme Wilaluedredinrdunrdiu 3500 MHz undurnudiidilienandsyyaldidosnedendildnunay
anudisefneg udilefinnsanfendunnuiigiu 2600 MHz Afifaseunsesuazlinuadunnuineiduegiduiu vseme Jadiuin nany.
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ansnsosdunsliAnnisUssyandumiuivs 2 srundouruld

Faifu U3n Seweiauald nav. tvuslinisUszyanduamudl 56 agu 3500 MHz uag 2600 MHz LHun1sUsryafiindunien
fiuse

98l nanv. fuuanseunauazkanszuiitamuiisaiunslénuvesldatuanuitns 2600 -2620 MHz s181hy
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WAL 3500 MHz 3nAnd1 tiesannedunadignu 2600 MHz Snsi i 46 v Seiildaduanudenu 3500 MHz gridenlyien
wltidu 56 Aeu ognslsfinu usfiriagtiuadueuiignu 2600 MHz wuy TDD axfisuulssmaildtiosndn uivssmanldfidulsemavun
Tngfafiduauussannssaiuannnit 2 Wudueu vionilduauvedan iwu Usemaansgowing Ussnaiu
(3.2) Wsdigdidnnseding Wofufi 6 5.a. 62
2600MHz: Follow 3GPP Standard 38104-g10 (2019-09), Band n41 at SCS 30 or 60 can support BS Channel Bandwidth with
10, 15, 20, 30, 40, 50, 60, 70, 80, 90 and 100MHz. So License 10MHz/Slot can be support for implementation]
26GHz: Follow 3GPP Standard 38104-¢10 (2019-09),
- Band n258 at SCS 60 can support BS Channel Bandwidth with 50, 100 and 200 MHz).
- Band n258 at SCS 120 can support BS Channel Bandwidth with 50, 100, 200 and 400 MHz).
So License 100 MHz/Slot can be support for implementation]
[26GHz: follow 3GPP 38104-g10 (2019-09)
- Band n258 at SCS60 can support only 50,100, and 200MHz. So if Operator got license more than 200MHz need to do CA
- Band n258 at SCS120 can support only 50,100, 200 and 400MHz. So if Operator got license more than 400MHz need to
do CA]
(4) GSMA
(4.1) Cristian Gomez (LLammmLﬁﬂuﬁﬂszqu)
| have two points | would like to raise. First one is about auction blocks. On auction blocks, | want to reflect some of
characteristics of the blocks. One characteristic is about the timing of release of the blocks. So our concern is about 2600 MHz being
released first, then 3.5 GHz, when the two bands are mid-bands that can be considered substitute for 5G technology. However, 3.5
GHz is a pioneer 5G band globally. So the main concern there is that while we know when 2600 MHz is going to be released, we
don’t know when 3.5 GHz going to be released. We only know that 300 MHz would be released. We don’t know what condition is.
So this creates challenging situation for operators to decide how to bid in first 2600 MHz and then later in 3.5 GHz. So the
recommendation from GSMA is to provide more clarity in terms of the roadmap of the two bands and try to align the release of the
two bands in order for operators to make a better plan, more efficient plan to achieve 5G and big performances using two bands.
There is similar situation with 26 GHz. Then you have a substitute band which is 28 GHz. The two bands were planned to released in
2020. So we have the same situation here again, where we don’t know the condition of the release date of 28 GHz, so make it very
difficult for the operators to plan investment in infrastructure, only considering one band which is the 26 GHz.
The final point of auction block is about the 26 GHz block ecosystem. Ecosystem in 26 GHz is still developing. It is at a very

early stage. Therefore considering a system of auction for 26 GHz spectrum block could be a little bit premature since there is no
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ecosystem development at this point. My recommmendation would be to follow those of markets which have provided nationwide
experimentation and test types of licenses while the technology develops.
(4.2) niladaUIEN A7, 28 W.8. 62

Auction timing: overall roadmap and other spectrum releases planned for 2020 (3.5 GHz band & 28 GHz)

We note the 2600 MHz band is being offered for the February auction (190 MHz in total), in addition NBTC has announced it
will make available 300 MHz of spectrum in the 3.5 GHz, also during 2020, at a date yet to be determined. 2600 MHz and 3.5 GHz
bands are both mid-range spectrum bands available for 5G deployment, hence these bands can be considered as market substitutes.

While there is clarity about the release date and conditions of the 2600 MHz band, this is not the case with 3.5 GHz. The
challenge with this scenario is that uncertainty will be permeating the sale of 2600 MHz, with operators being unable to make
objective judgments on their bids for 2600 MHz when there is a market substitute (3.5 GHz) coming to market shortly within the
same calendar year.

3.5 GHz is the principal 5G pioneer band, with the highest level of global harmonization. Its release will be considered with
priority by operators. Therefore, with a lack of clarity on the release of 3.5 GHz, the attractiveness of the 2600 MHz release becomes
uncertain.

There is a similar situation occurring with the proposed release of 26 GHz in February. There are reports that 28 GHz is
also likely to be released in 2020 in Thailand, but exact details are yet to be published. 26 and 28 GHz are market substitutes. Lack
of clarity on a potential release of 28 GHz in 2020 would make the attractiveness of 26 GHz uncertain.

We also note that some of the other bands on offer can also benefit from an overall alignment in the roadmap towards
5G. For example, 700 MHz is emerging in Europe as a 5G option. Hence, bands such as 700 MHz, 2600 MHz and 3.5 GHz could be
better planned in combination as part of an overall 5G roadmap. This would not only benefit the Government’s plans for 5G
introduction, but also it would provide clarity to industry in terms of investment strategy.

Risks: bidders could consider delaying their interest in accessing mid-range and millimetre-wave (mmWave) until the more
harmonized bands become available. Spectrum could remain unsold until further clarity is available on the overall roadmap for
mid-range and millimetre wave.

GSMA recommends:

a) Publishing the release date and conditions for 3.5 GHz and 28 GHz prior to the multiband auction containing 2600 MHz
and 26 GHz, in advance of the closing date for bidder registration, or

b) Aligning the release dates of the multiband auction with the releases of 3.5 and 28 GHz

5G ecosystem in millimeter-wave and licensing options for early adoption
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Numerous and successful trials have taken place globally in millimetre-wave bands. While clearer

ecosystem availability and economies of scale in these bands are currently developing, the outlook forinvestment
opportunities in these bands is highly dependent on ecosystem harmonization. While global millimetre-wave uptake develops,
some countries have considered different approaches in awarding these bands (auction being only one of them), with the primary
objective to encourage experimentation and development, leading to uptake. The few countries where auctions have been used to
award millimetre-wave have been generally highly competitive markets, with higher ARPU and a larger number of highly developed
metropolitan areas within their jurisdiction (i.e. United States).

Other countries that do not present these market characteristics have preferred to lower barriers for investment and early
deployment of millimetre-wave 5G solutions. These jurisdictions have enabled access to millimetre-wave through providing
operators with experimental national licenses, regional or nationwide spectrum rights at nominal or cost-recovery costs.

While in Thailand auctions are the legally prescribed mechanism to award mobile spectrum, consideration of its market
ARPU as well as territorial characteristics are relevant in planning mmWave infrastructure. For example, the Office for
Communications Authority (OFCA) in Hong Kong assigned the mmWave bands in 26 & 28 GHz via administrative assiscnment1. The
main principle behind this approach relates to the excess supply in these bands and early stages of ecosystem development.

GSMA recommends:

a) NBTC to consider alternative options for jump-starting millimetre-wave adoption in a manner that allows both security
of tenure for long-term investment and minimum burdens for operators during the early development of mmWave networks while
the global ecosystem develops

b) Consider a first wave of nation-wide mmWave rights to be assigned to operators under administrative or experimental
licensing

c) Aligning the long-term release of 26 GHz with the release of 28 GHz for improved investment clarity
(5) Joint Foreign Chambers of Commerce in Thailand (JFCCT)

(5.1) Robert C. Fox (Ltamﬂfnmﬁﬂuﬁﬂszﬂgu)

Digital development in Thailand moving very quickly in an impressive pace. 5G represents massive infrastructure investment. It is
not a case to build and they will come. They need use cases and they need to be confident and trust build so that the investment
will actually support income and returns. We have 4 key points. The first one is about a spectrum plan. We understand the special
issue in Thailand in term of being able to access spectrum that been held by others for a long time. 3.5 GHz is a problem | don’t

need to go into the details. It is in a mid-band and 2600 is a substitute, not including that in the same time we foresee to be an

issue and we would suggest revising the timing so that it can be done when 3.5 is available.
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The second point we have is about the structure of the industry, For more than a decade, we have been recommending reform
the industry to create a wholesale market and the evolution of the state own enterprises. Thailand is now almost unique in
developed world in not having reform state own enterprises. This is not a criticism of the 2 main state own enterprises. But it is a
comment on the fact that there are still two remerger plan, but there is no reform plan. If we compare what has happened in the
world in the last two decades in this sector. Entities like this have been privatized copotized reform and refocus and typically they
been refocus on their real strength which is about providing fixed line backhaul backbone and infrastructure and fix line services.
They typically don’t compete in retail mobile and in many respects one wonder whether money could have ever been made in
retail mobile by such entities. We believe strongly that they need to be a proper reform plan with political view right from the top
and this is an opportunity to do it before we get in to 5G. | appreciate that this is probably not limit NBTC. However, it is
dependency.

The next part is about whether it possible to have three entities all making the same massive investment. If we look around
practices elsewhere in the region. We see the Singapore, for example where IDA has proposed to chew up two 5G licenses on the
basis that the infrastructure invested would be available to other operators, while three operators that is very typical number in
many markets around the world. It doesn’t mean everybody have to make the same massive investment. We believe a lot more
thought is needed planning and instructuring on this sort of issue before going ahead with an auction in mid February and we would
respect to this suggest this thing do need to be considered and we would therefore propose to the NBTC that reconsidering the
date is a good idea. We do not subscribe to the view that this going to impair Thailand competitiveness because if we not ready for
it and we build something that inappropriate or suboptimal then it not going work in the way we would like to expected it and we
would disappoint out so. Thank you very much.

(5.2) WUsudidaidnnseiind lofuii 12 5.0. 62

Long term investment requires a plan, the lack of which is a long-standing issue in part because some spectrum is held by
others.

Missing is 3.5GHz.

Adjust the timing of the auction to allow for inclusion of the 3500MHz band. This will allow bidders to acquire the most efficient
spectrum portfolios for 5G deployment.

The 3500MHz band is currently being used by satellite operator Thaicom.

Technically, the 2600MHz and the 3500MHz bands could be substituted for each other for 5G since they have similar properties.

The 3500MHz spectrum is becoming the most-used band for 5G service across the world, which means more devices and equipment

will be available on a cost-effective basis.
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Uswdlgdiannseding e suil 9 5.0. 62
WiuensthaauawAEw 24.3 - 27 GHz indaassanudaalssmaAnuznssunsAanisnsEaeides Aamstnsviad uazAanisinsauunay
wismAies vdninasilazIBnsinassdunudiiioRansingaannau (28 wwieu 2560) (limshanuszya) Mowawa il
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il nsdinisideusiesaniasstne Public Network viaibousiosenlulufivihilnaanusadeuseruglviuinsinsauuauiamisans
waglsangle
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msdalitinmsliusglovinnedunrdnmssanil lddedlfifiedsingnszanedes Inglnsimd waglnsauuau vielileuszlowidula
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(7) yadSiiNeguslag

Uswdlgdiannseding e suil 11 5.0. 62
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isesilesossuddlilafimsimunegaduiiuaznisnng wuierdudmiusemelng Selaifianududules fezdesdnuszyandu 56 fe
WMANAAT99 il

1. Yaqu gelsifiuinns 56 luBsndvdfidaau masudunsinassadunnudlulnedshifiammienluseunaluladiisesiu oradunis
asuitlaiduen

2. Yagtudeferuilidnauludomesmanszuresaduaud 56 deguamuazaniminadon dedeviadlefilunildummuaiivhliung
Uspinadslidadulaian 56 drfulspmalnelmsinsandsaruseunsuiduiiu

el mslaidsdnuseyandu 56 lunoui arlifinaviliussmalnedwmdsogaiitedndy Wosmnlutlaguiifies 3-4 Ussmahduiile
Tu3nng 56 ludendedud Ao inwmald u duu uarandy @udavimsluldfides) Inevssmmmaridudulssmaiinangunsal 56 39
Foamalavinislulssmavesnliis wenalunislavanuagyinnsnarlussssmawunssednassaduaud lusswiad nane. aasli
Aruddgfumanioummmionludusingg dedvudmsfinrsnsduasesiuilnafietmualfifudeuluddnylulueyagm Tnsamyludes
AnulaendsvasgunmUszsunnsiesamiingaswen Wedunsfuasedvsiuilaasulinumssadydiduesesfuilan wa
b Tudosdnsenutasafelunislasunnuasndsanmsliduimieuinssudadunsduasesdviguilanana ludvinsdfuansnig
fsaiinegludsinndeniifl (Right to Live in Healthy Environment) Suifiunthilvesdy ausgsssuysy w.a.2560 11as1 61 Afvualiigaes
fudunsinlifnasmsvienalnifiuszavsnmlunisiunseaasivingavdveatiuslaasusinag lidesdusunsiteyaiiiuess fuainu
Uasasiy auanudusssy lumsvihdyan M’%aﬁmﬁlﬂmﬁuLﬁuﬂiﬂwﬂﬁaﬂuﬁm
(8) UsEm d3adu Uszmdlny dfia

AREY #2350 (uanspdaiuluiiussyy)

Tusfniirugn nansusmeluglsuinasseduauigiu 2600 MHz §13U 4G wazUszmariioutusinaiaidy daassadunudeny
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2600 MHz d%1%U 4G wuu FDD aedlsfiniu msazndnduliian 56 sulufeauasuuidu TOD s Band 41 Jagtiuislaniidusznaumsi
¥ 5G M Band 41 Wi 3 518 Ae (1) Zain Uszimanngienszide fils¥unisdnassaduniud 90 MHz (2) China Mobile Useinadu Aldsu
nMsdnassnduaud 160 MHz uag (3) Sprint Ussiaanigoiuini Aldsunisdnassaduauiiiou 100 MHz Ssasiiiuiudasssmadnass
ARl UsEnouNnfies 1 Mewiniu lifinusenounisned 2 fdu msfiussmelnsassdndulildaauenuisnu 2600 MHz dwisu 56
Tuvauzdisinisimuelinislinduauifinag1ndu Neutral technology Ssmuneauinanunsoeyg nlivi 4G wuu FOD wdevin 56 Alé
stsannsodfusznaunisnnnd 1 518 lfussinalneidu Precedent Case dwiuidasi sl mnifinnnssuniutuvesnduaiui
UszinAlygaglsifl Precedent Case 9nUszinadu uazaziinanueinlumsuims Snalsamalneoradulssmausndidis 46 uway 56 vu
grumLAE

msdnassaaueud eostiulovisdnassrdueuifivdordold iewminmsUssyalussosvds frdummdmdennads matiuuasyozinm
msUssyanduaruifiudondaiely SuuanudEusumaduosils naoinavesruradiiiudaundunmisiuenisussyandiln oy
Tyilifieudruszya Wesnhliliflasesnidtussya uasdrinau navv. desfiansanmediamsuszyaniell videmslindnnis second
price rules #3elal i3gdeanslill 56 3afian Auate uil Aduraud 2.1 GHz @wsa9h in-band migration viseannsadalenaliauiia
30934 2.1 GHz a3n upgrade 18 56 ldvelal insnztlagiiull Gulifussnounmsunenelusneussne 3uvh 56 vurduarad 2.1 GHz

Ustifuidosmsvin balance Tugaamngsy msUssyaniaiiudafisaigenn Wedumssiumuuesdly vimslusetiagdu ditgliuins
selmitunivlueygn Lilddmssveseuiluein uaziirunussyaniudlmiluseniignunn agvinlignamnssunde balance 3ol uaz
wviegals
(9) uALNIAINIMINEEY

Uswdlddiannseding dieduil 11 5.0. 62

nawe laimsdnassaduauivanualugiu 26 GHz ﬁm%’umﬂﬁu%msLG?N‘W’]zﬁ%sﬁuumsamquﬁuﬁﬂ"’;ﬂizmmﬁaaa&i’mﬁm el NEny
Fosfunduarmilugiu 26 GHz gstios 400 MHz tednassdmiunisliuimanuusidaiiui (Local 56) wardmiunsifouasiauilu
sUkuUNeYY R (Licensed Spectrum) ﬁasm@;maﬁa@ialﬂﬁ

1. msasuaiislasie 56 sziuanmslivinsludedngieutasiiuunliugsiasnszanmoguilutinaniios Sudunsadrseny
mﬁaufgﬂuiwﬁﬂwimrmﬂw,ﬁaﬂmgﬁwismﬂ{[,udaugﬁmﬂ

2. m3lddselemiann 56 Adyaruiumaasugioasnanmsliuimauinagnamnssusie wu lulssnu Saduiiufiduyans wagld
Sudusosieogluiiuiidios wiedminndn navw. Ssnsdnassnduauidmsunsadlasstiouunln (Private Network) Tufiufisifa (Local
56) Fadelomaliiiiulssloviannslduinig 56 anunsadanislasensvesmuesldivuierfiulutagtuiiamnsavinlésemealuladidn
9 19U WiFi 1130 Bluetooth

3. wunlihmesgiiuguaianistysauuiauaninlan Bufinsdnasspduanuiianzdmiuuinisuuy Private 130 Local 56 Tunane
Usgin 1oy ansgeuidni uauien ssngy wosifu annnglsy wavdlu

Wi 16




= o
nuAN 1 ﬂ'ﬁiﬂaqiy"lﬂ

<
AITULAU

AUWIY NENY.

a. erwsnduiidestinslilddunuuilueugndmiugaanunsay esanlasmedeaslulssmildmuaunishonurenedosing feu
muFsNsEesmNUasnde (security) vostoyadomslulssnuiafuFesddy uandutoyafimnalumuduiemziiiwodssnudondy
EGIEN

5. ndelfdmesiuivierauladulimanuiiaiui wdunsnseduliiansamulneduszneunsmegosduuun suunalis
msveelasadnglsonmngs anniszlumsasuvesiuszneunsinsiwi ndeuiissiuussiva uazdaaiuliiAauinnssulunsliunsle
pgansnuarnasiminsiialndunifivesiussnoumadiodifine il asiemnusuiiossrihessnoumsnedesluituiisiauay
fusznaunslnsdwiindeuiissdusena annisasyuindou Suasdumadsianilasmisuazuinig 56 dmiulssme

6. uonanil Ssfiardndudmiunsinassedunnufifionsidouasiaun il nany I8 uiunslil sandbox Fsaganedaaialliiia
sruvinavesmsianuinnssuuinisuargunsalifsniestuuing 56 sudaeluladluounan (56 and beyond) Fsagmiviszimelne
i lufdsndumsimumeluladdmivganiuasnamiisoaiidmtie navy. Tumsfmusunumvessemdluieanasgiuvesnalulad
Tugesialy naenauduniswseuaunionvesiszneunsndnvesUsenedndioe

vn nans lisifiunisfusduanuamsuuims Local 56 Tuadall wiiulslenalumsliddusznounismelmidrgnannmanaly uazas
Humsmhsmsiaungramnsslnsauuiauuasgnamnssuvanaus vesUssnea

1.2 ATUMNIZENVDI51AVUAT (Reserve Price)

fusznaunis
(1) U3 nem nsauuian e (Wvvw)

(1.1) nifsdousemil nam 5n.(n5./1242 a2. 11 5.. 62

umsusuanmedusvesniseygelildaduaud (Reserve Price) 61u 700 MHz Luaamﬂiumiﬂﬁvmaﬂaumwmmu 700 MHz il
ruan gulueyaediihiunisdaassadumnuienu 700 MHz l6$udsslevinemsiuanmsueneszeznainisiissarduaufigiu 900
MHz 990 4 w0 1050 10 vn lusasnenidest wimsussyanduaufigns 700 MHz Tuafsiliimun Reserved price winffumsUssyandn
AAgIU 700 MHz Aikusn dliifusssudugvesumsdnassselnditliflonadiniadseyauarliduusslovinmansiu Jadiuemsuiuan
Reserved price a4 iielaanadostuiunuminisiuresiumsinassedummiluadsdfuadadon

(1.2) auualingng gavidna (namsadnuiiuluiiuszem)

aouaAgIAunsaiiussyaldndunudny 2600 MHz Tu 2 blocks Afitywlubesesnslhiaunsailulddsslovdlfiunsou
svogaan 15 U agiimsvaeiFesaluoygliviell
(2) UsEm funa lasiilia 31fin

(2.1) AMUAWUS SAuANINNT (LLammﬂmﬁﬂuﬁUszﬂ;u)

musfazgnnimsdszgaasniey uilildsmigninaindeFouiisuiuvaeyssina lnssimvesussmalneeglu high end

fwen il ennaemsasplilassiie wndesmsli 56 Tlaswefinseuaquittssna doshetuniwinogndlslisagnasiousiEusu

1) UseLiun1simunsiaIdusi

- pAuANNATAdTNNY nanY ﬁwmﬂizaﬂaiuﬂ%ga
HiaesihunsAnsaundndmnisuasifisufiosty
AsUszmanwgn Tudiuvesedy 700 MHz 30y
Aitdnasslvlurinanst siaiideasslufiduya
AT iBULAB I UUTEANARI9Y WATAAIATDY
Usswelnefoeusulusiani dranafieslids 19
5113 9liAsuananefy Tudruaesniy 1800

Wosandun1sUssyaluudmanensa usnaianda

gausUlUSIAININGTT LEIAMUNLAEUAUTENING

HUsENaUNTs (level playing field) wagarulussla

Y93a1iNY nany. 395 ndudodldsiaLiu
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(2.2) ifsdou3¥nil DTN RS - NBTC 276/2562 3.12 5.0. 62
ANUARLIIY :
1. 9iedusvesadurnuiyneudneglussduiigannlussdusiugiensuieutulssmadug nmstmusseadunnuiie
Auluduagsuyulunisaidassadsiugiu 56 uasfusuyudsiolussldnu gramnssudug deidewisly
2. WeiSsuieuiuUssmaiioutu Adnsdeasslaglildjmimeldandadueufidudwmnevdnlumsinassadun i
danidl 56 ulassadeiugliAnnsliusslonifuussansnmuasgramnssudug viieingeamnsalnl  deidestelulnenageiin
Usslemivestssmmasndusnlugvesanuannaalumsutedy myveieiamaasuia warnSidaiulfinntu msfivssmdlnedmuanaadu
auifigaRuluasililasaseiugiu 56 vensswdlnseiifunuiiginiussmadieutuwasnaadusumunssusiodedugsnadaudun
UolauouUY :
1. mstimsnumunaEusunsUsEyanngIuama
2. TughuvesaBuaruiienu 2600 MHz 2w 190 MHz duinisisuameliladfunndnafulssmaiiouthulasysemalnet e
WU TOD dandsemaiieutuimuauuy FOD é’w’nﬁ?uﬂﬁlumm?ﬂuLwiax’l,uawﬁywmmm 10 MHz azdiflymnssuniududsemaiioutd
uanenafu wenani adueuilutag 2600 MHz §1 2620 MHz dilsiansadmusfudusumsldaulfidosndfinaseuaseddnuoglu
Hlaqtu HYatdesneg waniagliedueuiudasluougelugiu 2600 MHz fiesrinnsldauiisnsiuiliyariaduanuiudasluoyga
uanenafy AEudumsUsEyandueuiusiaslueyaelugi 2.6 GHz Ssaumsuansafusg
(3) U3EM wanud Lisiad inesa din
(3.1) i watiuszam (uamspdaiuluiiussyn)
pAuAMAEY 1800 MHz fisandsiurouinegemnn uenaintl aduaufignu 1800 MHz udeswes 46 waslsiiRentastu 56 uay
Umlildlimnuadatuaduanuiignu 1800 MHz ilemniinduanufigufanaraiissweudn
ARuANAE 2600 MHz Sis1ange Wefisuiulssmaengiionsside nanfe nmadunnufivesUssmamgionsyidy egfivszunu 278
&1uUm 71 290 MHz TuvaiziisiaauaunvesUsemelng a&jﬁﬂismm 1,170 &uum 71 190 MHz Sﬁnm%zﬁ;:ﬂG’TLLé’a'jﬁmmﬁ'ummﬁmm
Uszmamngfionszided iesnhldldiu 46 wiviniinsaaeuussmangiensudelldmmuamelulagild
(4) U3Em Aladi Ifin (Wnvw)
(4.1) aauananag anatia (uansaaivluiivszyu)
304 reserve price fidinnuusnIRITANINNTUTEYavRIEMIFIE Az mElH Sudunduanud 28 GHz gunsaliinumien
1NN 26 GHz oenlvigniselsy Bad Mszaa 26 GHz wdwnfinnsan reserve price YasUszmelng hazdaudaauannn
(5) U3EM {17 aUnadu i
(5.1) wilsdeusEil MS 0003/2019 a. 12 5.0. 62
U3 Sarnadiuinstvussiadusheeseduanud dldinsauelunisussgundill Sillnaguiladeutunanaimesssme

2) Ussiiiusiandusiaduanudtiu 700 MHz
“uarstudumudotmundy esanled
miﬁﬂmmwﬁﬂmiﬂs:Lﬁu;&amﬂﬁummﬁﬁﬂu
a1na waziinsu3nwrfuaatuisludssmneuas
aneUsena laglalaiidsglavuannnisaene
5r8LaINITSERUEIU 900 MHz wndutladely
N15AINUAYARIAAUAIINAEIY 700 MHZ LA

Usensha
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u 9 91U AAUELUAILA 26-28 GHz 91NMSANYINUIT (MHz per Baht) vesnnsUsvyanan 26 - 28 GHz TuuszinAdnna uasUsvine
ansgoisni Jamndrwrandusian “million USD / 100 MHz / GDP per Capita / year” udaiiA1321313 0.000039 - 0.000077 Ladsudala

Uszugd 0.000058

Italy USA
Band 26 GHz 28 GHz
Range (GHz) 26.5-275 27.5 - 28.35
Duration (Yrs) 15 20
Total Price (m EUR) 167 704
Bandwidth (MHz) 1000 805
m EUR / 100 MHz / year 1,113 4,141
M USD / 100 MHz / year 1,236 4,597
GDP per capita (USD) 31,953 59,532

Average

M USD / 100 MHz / GDP per Capita / year 0.000039 0.000077 0.000058

Unasa e http://www.sworldpro.com/5 g-nees/110-5¢-auctions-aroud-the-world.html!

FaniteyailinUsediugai Wieuiu GDP per Capita vesUseindlng s1a1a5uluguaNd 26 GHz per 100 MHz faeaszewlial 15
U ndawaweauidesinuanimeaesmseguszana 120 Auum Fanndadusiauszyanisiiniisaidusives 120 duum Jannaay
31AUsEAAITAININTIATUAIYEY 120 druUm (Useannl 20%) neUszanad 96 aruum

Thailand
Band 26 GHz
GDP per Capita (USD) 6,593.82
m USD/ 100 MHz / GDP per Capita / year 0.000058
m USD / 100 MHz (15 year) 5.7312
m THB / 100 MHz (15 year) 172
Liquidity Discounts 30% 120
Start Price (80% of final price) (m THB / 100 MHz) 96

(Fair Price of 26 GHz (per 100 MHz Bandwidth)

lnguiuniianuiuinnsassansudunisuseyaigaunniuly uenanduanudddunsdiianisamuievenensevisluewinnves
Uinudn Salumsudnanseailiinueduilon dwmaliguslnadesdisvarinmslunisidaurnudigeluguiu
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Usgnoufu nam. Sdlianunsalianudaauissaden dedeiuvietoulalunisussnounis fudsmanunsadasuyulunis
Tusmsnaunnuifinanld orfiu Fesnsimunsansldgunsaldiunans (nfrastructure) nmadiuiidaduiiufionsudie Tnguszasd
Tunsfnssgunsaladuaud mafuuaveuianisinigUnsnindunnuilulsusiannfieunians fusen (EEC) s

UitAweiauelfanmendusesndumiiang q Tnslewigadurufigiu 26 GHz Wgtamatumlngyszam 120 duum ol
Uisnselnl 9 fenlaanunsadinsmnmsuseyald uasldnauamilusnaiiauvnama Tned nany. fmuaseazidon dodsiuvieteulaly
nshnssgUnsaiuaznisliuinsvesadumuifinandaaudsiy
Bu 9
(1) yaddieduslna (Wswdlddiannsedind Waduil 11 5.0.62)

simmseygnldrdunuilusdazdumsidulunusnaeain @ navne. azdesAnwiiielvmsiusadinan Wielfidudeyalunis
fvmnsAdusvzan lnefinnsansaufudaderag Adeates Wy Uuuerudesnisvesmain aululdldvesnisudstulunisuszya
st dafuslaiifugetunstmussiaesstu 700 MHz war1800 MHz fldmemuzmstssyaifududoyadneds
(2) waud Faden fEnA13N (WUUKEAIAIALIL)

SrAAusBeiu Chalmers University of Technology Junmsifisusmadaiuseinaaiinunazansy fifien GDP ﬁqaﬁumé’mﬁﬁwiﬁqﬂﬂa
sonsueu Wailsutuusemdlne Saflennuuansis Feianudiuvinsanmmdui Wedeutuanimasvsivvedneios lasiane 26 GHz
(3) USEm d3adu Uszmdlne I1fn

(3.1) Aauawg A23nY (wansauiuluiiussy)

nsAnwyarAduANEEI 2600 MHz fen5v benchmarking Wiladldnduaugn 2600 MHz wuu FOD siduussvingu
Tumsusaifiugaraaunad uivsemelneidamdndulidunduauie 2600 MHz wuu TOD Faifu s1endiihangedeenalainsenia
TnqusrasdiFesmandnsuliduaduanuiitou 2600 MHz wuu TDD
(4) GSMA

(4.1) Cristian Gomez (LLﬁﬂﬂﬂ%ﬁmLﬁuiuﬁﬂizﬂgu)

The final point is about pricing. We have observed that reserve prices for the auction are on the high end of the scale of
international benchmark especially for 1800 MHz and 2600 MHz. Thus our recommendation is for NBTC to consider a consistency
between the national vision of 5G, the telecom-munications policy as well being in consistency with regulatory implementation.
Revenue per user in the Thai market is very low in comparison to Europe and the US. Therefore having very high reserve price will
eventually affect consumers. and we recommend that NBTC consider aligning the price of these three bands with the median price or

below the international benchmark to allow price discovery to take a natural process during the auction.

(4.2) miledausEn a2. 29 W.8. 62
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Reserve prices: benchmarks indicate reserve prices set by NBTC are high, placed at the top end

5G rollout is capital intensive and successful deployment will depend on the ability of operators to secure funding in
network components, site access, backhaul and labor; to support 5G connectivity of individual users and industries. On one hand, a
key aspect of 5G is the need to build dense networks to support user needs across low, mid and high bands. 5G is therefore a high
cost investment for operators. On the otherhand, the Thai’s market ARPU is not as high as compared to advanced economies. Therefore,
the high reserve prices proposed by NBTC for this multiband auction will distort the necessary investment required to achieve Thailand’s
5@ vision: to be a leading regional player in the provision of next generation mobile infrastructure and in the support of Industry 4.0.
The attached annex provides the relevant benchmarks from international reserve prices.

We note that 700 MHz and 1800 MHz are part of the multiband auction, where operators hold spectrum obtained at
high prices. The attractiveness for bidders to compete again for access to these bands becomes questionable, considering where the
reserve prices sit in the benchmarks.

Risks: high spectrum costs will divert the necessary funding for network rollout, slowing down network deployment,
affecting consumers and industries. High prices for 5G spectrum will undermine the 5G vision’s overall objectives. Spectrum where
operators already own bandwidth is likely to remain unsold.

GSMA recommends:

NBTC to consider the international benchmarks with a view to align prices below the median price to allow market price
discovery
(5) Joint Foreign Chambers of Commerce in Thailand (JFCCT)

Robert Fox and others lUswdigBidnnsafind flafufl 12 5.0. 62
Reserve prices too high for all. See details under general comments.

A way must be found to reduce spectrum prices. There should be a thorough investigation of every means possible to re-base
pricing on justifiable economics. A solution must be found for legacy-priced bands (eg 700 MHz, 1800 MHz) and then lower pricing
must be used for non-legacy bands (eg 2600, 3.5GHz, 26 GHz).

(6) Anuyad audaAInvdna

(6.1) wansanuiiuluiivszyu

ueliisuansaney 26 GHz Tagliamudiuifludesanumnganvesisnmsoynyelsléadunuiiu 26 GHz Jaqduilsslifiguns
50930 FeflenuiBsmanetiadedomemnanaia 81u 26 GHz Wiutndunslénuluszesdy fazfimnuidsdumsamugunsaliiroudiegs
nsiazspautadiufiu Operator neduilifnenmground Tnefinduaudnu 1800 MHz uag 700 MHz

wenani ludewoanalulad TOD Fudumaluladlmidlilulszmelne muasududouvenaluladvililinsuhasifatymstol

20\
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otsls Snvtslungniinives nave. fvuelidaauimndnissumulissiunistdou Sudlalildliseiunsldo dufermudsdils
luoygaldud auinldolaild

mnmauamw n3.gnatinaails Suiiaiauda digital device dmdu 56 thu mamamlﬂimmiuwwmﬂmﬂlsﬂuﬁawaqamamﬂiimmaq
fatdu 3 mmmmaumwmmu 26 GHz limsfiagihunszya mmsam massﬂaummﬂuaﬂwmmamaiﬂwumﬂmmﬂlm mﬂauaamﬂaam‘u
NI, aaﬂﬂiamassﬂaummm atuil 3 (wa. 2562) 1797 42 mmmﬂmaummawmwmwa mimmmmaummaume‘wama"l,m aawaﬂ
YoInsuUIMIIanIsaduaud fAife N3 Re-Use Aduauid asall fisuesdls Physical iFasmasmnamada LLauE]‘LlG] a7 mmmummsamu
Jnassanudldognsdiuseansnm Amsiiazthulildeniudnuazvenisinasslifldom dwndt navy. Wiviasieduaufigtu 26 GHz
wUszya Amsazansain 423 Suum adludn Tasfiarsandatoanudesildnanludesiundridounelulad wiohiFes device s
laiﬁmiiaa%’umaﬁ’jwmwm?m@mS] Fasintuduedsls dausimiusvos 1800 MHz mmanJLLéJ’J’hs’]m%uﬁwm 1800 MHz 1JwezlsfiAnun
ildgnitommn biflarwdnauuisests shlauddaiudly $ia $hiltam Saunsoudlald

1.3) AMUMANIZANVDINATUNITIDATIIAAUAIINA (spectrum cap)

fusznaunis
(1) U3EW Auva lasidla $1iia
(1.1) Aauugwus Sausumns (uaasaandivluiiussy)
ﬂﬂiﬂizyjaﬂﬁuﬂaﬂmﬁéﬂu 2600 MHz &1 bandwidth tfies 190 MHz 819a¢lilifisawe Tnelanizeg1aBensimun spectrum cap 1 | 1) Useifiunissvummenunisieasespduaiud
71 100 MHz wagsilviilenaniaziifuurnsussya 2 918 USeminaueinsdiiuseyandunufgiu 2600 MHz egnafisrdmsu 56 m5ay | 87U 2600 MHz
U3 spectrum cap mudnuaugiinsmmsuseya Welvgusznounsmnaiedavsliuins 56 wagUssmmuynauiiansliiuuing 56 aemn | BudumusrsUssmelumstirunmanunauaid
ihsrmmsUseya 2 518 fgfsssuitazimualifl 100 MHz madhsmnsUsEya 3 518 msUSuanasnil 70-80 MHz wagnndisaumsuseya | 9 100 MHz iesannidunisiinualasfiansan
11NN 3 918 AIsUTUanas 1w 60 MHz WJusiu nann1sfiuszansangegalunislinduaiiud
(1.2) wifsdausEmil DTN RS - NBTC 276/2562 a7, 12 5.. 62 itelnsldaunduauidiviumalulad 56
auAaiu:nsiiun Spectrum Cap AauAaLdeny 2600 MHz 137 100 MHz e1adwmaliAnnstadeuanmnisudsiuwewan | WWuldegrafiudszansamn
Aaeildisudeuisulunmsudstuduegnannidesannagsilsindunmd Mid band Anfesaziiluliuinis 56 Ieluiufinnnninasomils
sglumsaseunsesveliiuimsifisefedurdmaliussnaurninesuumnnlildsulonafiaglduins 56
Forauouuz: vorausliivun Spectrum Cap msupaLANREY 2.6GHz Feil
- neaifgLnsudseyaliiiu 2 s1eimun Spectrum Cap 100 MHz
- nsfliiid1Useya 3 S1emun Spectrum Cap 80 MHz

Ay Y

- nsfliiidUseyR 4 s1evulUmMmun Spectrum Cap 60 MHz

Y
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(2) U3EW 03 yvl 10 ginesusa asuiindindu d1dn
(2.1) WsdldBiannselind Wla¥uil 12 5.0 62

vaiaysliuFuanmeaunduauAEl 2600 MHz 1Ty 90 MHz

fisUsEnIE AvuamaIueAumNETesEL 2600 MHz 137 100 MHz ty U3 Wuindudinaibimzauasgaauld
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(1) GSMA

(1.1) Cristian Gomez (u,amﬂ'nmﬁuiuﬁﬂssﬁgu)

The second point of auction block is about the maximum cap in 2600 MHz. So the total spectrum there is 190 MHz and the
maximum cap is 100 which will push for two operators to try and get into this band and we recommend that the maximum cap
should be lower to perhaps 60 or70 MHz so you can have more participants in this band. Also considering that the 3.5 GHz band is
not clear in terms of the release, so making an assessment of how this cap are being implemented will help operators in planning
as well. This also could lead to artificial scarcity which is not needed in the market. If we don’t know when 3.5 GHz will be released,
then having maximum cap 100 in 2600 MHz creates a sense of artificial scarcity which is negative. Block contiguity is about 700 MHz and
1800 MHz where the operators have already owned spectrum. It is for NBTC to consider trying to optimize the contiguity of spectrum
blocks in those bands after the auction process.

(1.2) wiledou3Em ad. 29 W.b. 62

Spectrum auction cap in 2600 MHz

The proposed auction cap for 2600 MHz is 100 MHz per bidder (available bandwidth is 190 MHz). Considering an auction with
three bidders and the current situation where the 3.5 GHz release plan is unclear, the current auction cap is likely to represent mid-
band spectrum scarcity — when in fact the total mid-band spectrum available is 490 MHz (190 MHz in 2600 MHz, 300 MHz to be
released in 3.5 GHz as announced). The 100 MHz cap therefore presents a compounding effect, which adds to the unclear release date
and conditions for 3.5 GHz in 2020.

Another aspect worth noting related to caps is spectrum contiguity. The multiband auction, as presented, offers available
blocks in 700 MHz and 1800 MHz — bands where operators in Thailand already own spectrum. The proposed spectrum releases in
these bands would benefit from considering the technical advantages (and regulatory benefits) of achieving contiguous spectrum
blocks for spectrum licensees.

Risks : spectrum in 2600 MHz could remain unsold by lack of bidder participation where there is perceived scarcity
produced by an unclear roadmap for the release of the two available mid-range bands combined (3.5 GHz + 2600 MHz). Over-bidding

risks would affect interest in the release of 3.5 GHz later in 2020, which could remain unsold or further delayed.
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GSMA recommends:

a) Applying flexible caps for 2600 MHz depending on the number of registered bidders (i.e. 100 MHz cap if two bidders, 70 MHz
cap if three bidders). In this way all the available spectrum is at less risk of remaining unsold, and market distortion is avoided.
Flexible caps will also allow a sufficient number of operators to contribute to the development of 5G in Thailand and provide an
incentive for spectrum acquisition in 3.5 GHz

b) Aligning the sale of the two mid-range bands (2600 MHz and 3.5 GHz) so optimum amounts of spectrum holdings are
achieved or exceeded by each bidder in order to provide the highest 5G performance

¢) Considering the benefits of contiguous spectrum blocks in bands where operators hold spectrum licenses in order to avoid
fragmentation, in consultation with licensees
(2) U3¥W Wiy walulad (Uszmelne)

(2.1) Aaumss55 wadasintd (uamsndaiuluiiussyw)
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(2) Joint Foreign Chambers of Commerce in Thailand (JFCCT)

(2.1) Robert Fox and others (lusudldaidnnsaiind leduil 12 5.. 62)

It is not explicitly clear how it is a precondition, but to avoid doubt, the Foreign Dominance Notification should be ceased
and not applied to this spectrum auction or licensing.

Some decades ago the likes of TOT and CAT were known as ‘PTTs’- Post, Telegraph and Telephone organisations. They
were government departments. Such organisations tended to take either a domestic form or an international form. This was
because the business of owning and operating fixed line copper, and the operating of satellites and undersea cables were quite
different. That old structure has changed massively around the world over the past three to four decades. Not so in Thailand,
which is now unique amongst states of similar (or even lesser) stages of development in that there are still two organisations and
they are still 100% state owned. They end up being instruments of policy or, simply because they are there, are used for
miscellaneous purposes (eg TOTs role in the Fake News Centre).

Based on global experience and state practice, such organisations have evolved in this way:

i) Originally government departments providing monopoly post, telephone, and telegraph (‘PTT’) services

ii) A separated regulator which become independent.

i) Corporatisation, often with postal services restructured to another entity

iv) At least partial privatisation (stalled in Thailand about 2002-2003)

v) Injection of different financial targets and seeking out value-adding roles

vi) The reformation or restructuring of the SOE (proposed result of a TOT-CAT merger, 2016)

But the merger of assets or even complete merger of TOT and CAT is just that, it is not a reform.

In our respectful view, the objective should not be to ensure the survival of either entity, it should be to ensure
that the best use is made of assets and people in accordance with a strategy for the sector. This should be to focus on

fixed line and wholesale, provision of backhaul and backbone and base international services. The fact that CAT Telecom
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operates retail mobile in competition with the private sector continues to baffle many.

See JFCCT submission from 2013: https://pronto-core-cdn.prontomarketing.com/2/wp-content/uploads/sites/1871/
2012/10/ICT-SOE-Development-ICT-Minister-13-May-2013.pdf

There are many examples of how former SOEs have evolved successfully: Telstra, Singtel, TM, NTT, BT, Oreedoo, Telenor.
As with any such major reform, the industrial aspects are most important. What if, for example, all staff were offered re-training
and new roles, along wih some employment? Doing so may be more economically sound than continuing to erode overall value
in the sector.

Key points for SOE evolution:

- A strategy for a role in the digital economy as fixed line, backhaul/backbone providers, last mile fixed and international

capacity

- Avoid strategies for mere survival as-is; rather focus on how the assets can be re-formed, reallocated, and at least
partially privatised.

Create a viable and robust industrial plan for all staff so that all staff have a future but not necessarily in the same

organisation.
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(1) GSMA #il9dauiEn a1, 28 W.8. 62)

Financial guarantees and avoiding speculation

GSMA is cognizant of previous instances where spectrum pricing speculation has taken place in the market, where the absence of
appropriate financial guarantees (auction deposits) has opened up room for auction speculators to enter the auction process. We
encourage NBTC to remain vigilant on this issue, considering that 5G may represent a novelty for ill-prepared investors which may not

have the resources or genuine will to commit the high levels of CAPEX and OPEX needed to develop mobile networks.
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Tonalvisinnsuesngduyudsnanasgiiuinig

(3) Joint Foreign Chambers of Commerce in Thailand (JFCCT)

(3.1) Robert Fox and others (lUsweigBiinnsafind lofuii 12 5.0. 62)
Assuming the pricing is right, the number of installments and payment period seems reasonable. But rollout targets are not.
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License laviuviaaf

+ dndulule sannvuaulunisveoyy i Fawdnsue TA, i, Tuss, Y Sduneudinssduannau iedszndanalunisve wagvinly
Operator anusasdaldau 56 IhidTu

[If it is possible, please you kind to speed up 5G Standard to be complete asap for preparation to import equipment after
Operator got license

+ If it is possible, process for TA, Import, Install, and Use license might be simplify to save time for get license. Then Operator

can on service 5G faster]
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1514 active device $aufushe 1flesann 56 Insawmugs JseeniausUundninasilviausaligunsal active device) $amifuldidae
Ju9
(1) Joint Foreign Chambers of Commerce in Thailand (JFCCT)
(1.1) Robert Fox and others (lUswdigBidinnsafind dlofuil 12 5.0. 62)
The rollout obligations need to be re-thought.
Infrastructure sharing should be more fundamental, a wholesale market is needed for the massing backhaul and backbone
and other infrastructure. See under general comments.
We would be pleased to comment further on a cybersecurity plan.
We do not offer a comment on CSR and consumer protection but note that theses issues in the MVNO context have not

been addressed.
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Bu 1
(1) Joint Foreign Chambers of Commerce in Thailand (JFCCT)

Robert Fox and others (lUsudlgdiannseiing iiaduil 12 5.0. 62)

(Draft) NBTC Announcement on Rules and Procedures for Licensing Spectrum for IMT (International Mobile Telecommunications)
700 MHz, 1800 MHz, 2600 MHz, and 26 GHz Bands 2020 - form 6 — we use this form to make general or ‘bigger picture’ comments
before selectively addressing the specifics.

(Draft) NBTC Announcement on the Spectrum Allotment for IMT 2500-2600MHz and 24.25 — 27 GHz Bands 2020 - form 7: We have

not submitted a form 7 response, given the largely ‘bigger picture’ nature of our comments.
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