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High Altitude Platform Station - HAPS
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The National Broadcasting and Telecommunications Commission

O wan1saneUsSunaaauaMuananudmniunisldau HAPS

O aduauddmsunisideu HAPS Tudaglu

TABLE 1/1.14/1

Existing HAPS designations in FS bands

CPE: fixed terminal customer premises equipment

Frequency band Use Direction Bandwidth Designation
6 440-6 520 MHz GW ! 80 MHz 5 Admins (R1, R3)
6 560-6 640 MHz GW 1 80 MHz 5 Admins (R1, R3)
27.9-28.2 GHz GW, CPE ! 300 MHz 23 Admins (R1, R3)
31-31.3 GHz GW, CPE 1 300 MHz 23 Admins (R1, R3)
47.2-47.5 GHz GW, CPE T 300 MHz Worldwide
47.9-48.2 GHz GW, CPE T 300 MHz Worldwide
GW: Gateway
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O wan1saneUsSunaaauaMuananudmniunisldau HAPS

O agunanisuszdiuanunanistunisldau HAPS

TABLE 1/1.14/3

Spectrum needs for a variety of system characteristics

GW to HAPS to CPE to HAPS to
Type of HAPS HAPS CPE HAPS GW Total Total
system Ground-to- | HAPS-to- | Ground-to- | HAPS-to- uplink | downlink
HAPS ground HAPS ground
Connectivity 1 MHz 1 800 900 240 480 2040 1380
Connectivity 2 MHz 2727 938 117 341 2 844 1279
Connectivity 3 MHz 1114 576 213 371 1327 947
Connectivity 4 MHz 1424 200 59 310 1483 510
Connectivity 5 MHz 247 164 24 35 271 199
Minimum | MHz 271 199
Maximum | MHz 2 844 1380
Specific MHz 110 15 15 110 125 125
Minimum | MHz ]
(including 306 324
specific
applications) T
Maximum | MHz vody
(including 2960 | 1505
specific
applications)
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aeu |, 4 | Wiemensld | Aannsiidied
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] 47U HAPS Y
< aunsneginiula Inedin1simvue pdf mask n1sUsuiirnsaeeinie
WAL fUASYELYNesEINganndl saunesvhnsussanuanudusiensdl
ausaegsuiula laemvug eir.p veanads HAPS Nsvdu -17.8
dBW/MHz towards the GSO arc #.luaianunsaosnuuuseuulaase
FSS (E-s)
A1IUNITIUNIURNN FSS (E-s) »o HAPS ground station #1adiseggng
MUIUNTN PIouNITLULIITEIINN FS wag HAPS ground station
. 6 440 - 6 520 \l,
MHZ [ % 1% = [ U A
VS mmmaqiamﬂm Ineiin1sAInun pdf mask A1TUSUTIFMISE@I801AA

LAY AINUATZYLUINTLNINEAT SIUNIINIsUsEa U udus19nsal

EESS (passive)

ausaegsiuiula lneivue eir.p YanAds HAPS Nisedu -34.9
dBW/200 MHz above 35 degree elevation FaduaAfiauisneanuuy
syuulaase

RAS (6 650 -
6675.2 MHz)

anansnegsuiuls laeivun unwanted emission pdf YaenAds
HAPS 7i5g6iu -228 dBW/m2/50 kHz
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g1UAIIND NANISANEI

7 97U HAPS LI

2 6 560-6 640 MHz 1‘ - laginsAnw

< a1un3aegsiniula Inedin1susuiianieaigoinia wagivue
SrE¥veTEnIneanndl sauneyinsuseauanudusiensed

HANSENURB FSS space station receiver: @1u1saagsiuiula
WNLNITAUUA e.ir.p V9901AdS HAPS platform

\l/ FSS (E-s) HANSENUYBY FSS earth station e HAPS: @unsaegsiuu

3 27.9-28.2 GHz 1§ Tnedldmedaiiotosiunmssuniu Wy nMsiuunssezig

5211198011 RF shielding ey polarization isolation

ausaegTiuiula vindn1simue pdf mask vise
VS N5l Automatic transmit power control $IUVNINUA
sruEsEwivandl egrslsiniu
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a19u , y aneansld | Aannsidleg -
y g1UAIURD - NANISANEN
] 37U HAPS LA
< ausaegTuiule lnelinsusuiiensangeinia wagivun
SravvinasEnIne@nndl sauneyinsuseauanudusiensd
MS geluifinsdnyisieau
4 31'31.3 GHZ T [ [ % o . . .
EESS mmiaagsamulm IAMuun unwanted emission e.ir.p
(passive) Y0In1AAs HAPS wag HAPS ground station
RAS (31.3- | awwnsaegsiuiula lnefmua unwanted emission pfd ¥4
31.8 GHz) NP3 HAPS wag HAPS ground station
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a1fu g1uaud | AEN19ansTEU vaes | Ransidlagian NANISANYN

HANFENUVBY HAPS fia FSS earth station receiver: @131150
e agTuule Tnedmunsseyyinasyningannil uag pdf limits
HANTENUVDA FSS satellite sio HAPS: anunsaagsiuiuls lag

A pfd levels

anusaegsiuiula lnelinnsusuiienisaneeinia wagivun

FS 1 U = gj o a
5Y8¥U1ITEIIeEnndl auneinsussauanudusensal

l/]\ fins@nuinisldausaudu MS Fesamedndu IMT-2020
lnganunsoegsiuiula yndinsimun pdf mask ¥3e
A5l Automatic transmit power control 3’;&%@5’1%14@
svervesEIneannT (Rausl [49.5-63] Alawns dmiuaani
FIUVBI IMT-2020 taz HAPS platform) agslsfianu
wansaneludiuiideiessemsudlaiiuiv

5 38-39.5 GHz

MS

SRS anunsneysiuiule lneivun separation distance uag
(37 - 38 GHz) unwanted emissions ¥8I01AES HAPS

47.2-47.5 GHz/ | . o = ~
\1,1\ MS BYITWINAIIAILUUNTIIANYN
47.9-48.2 GHz ¥
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O WUINNNITADUEUDITZLIT8UNTS:

O Method A: No Change liifinsilaeuudas

& Method B: szyahummﬁ M1UUBUA Resolution 160 (WRC-15)

B Method B1: nuymudanivuadinsyu HAPS Tuadauanudnsivua i linanisusesnidunanisuan way
nlagnszylidmiu HAPS Wuisuuiosudn

a ¥

B Method B2: sgyaduanudfinuualilifanisuseiniilufanismvdnegudidmiu HAPS i

B Method B3: 1iiunisivuanduaiuddmsuianisussdmdufansndn wasiiun1sssynauninud

o

d95U HAPS Tuginu 24.25-25.25 GHz (Region 2) '1'7iﬁﬁlﬁiﬁgﬂﬁmumﬁﬁm%ﬁﬁ]mﬁﬂizmw

O Method C: snidnnisseymdiuaandmiy HAPS dwsugrunnudnlagnssylidmsu HAPS uwsinsldau
9390 lululdlaludumaia
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O WUINNNISADUAUDITZLU8USY

TABLE 1/1.14/4

Summary of methods to satisfy the agenda item and associated frequency bands

Section Methods and options
1/1.14/ Bands

Method A Method B Method C
4.1/5.1 6 440-6 520 MHz N B1 \
4.2/5.2 6 560- 6 640 MHz N Not proposed \
4.3/5.3 21.4-22 GHz (R2 only) N B2 N/A
4.4/54 24.25-25.25 GHz (R2 only) W B3 N/A
4.5/5.5 25.25-27.5 GHz (R2 only) A B2 N/A
4.6/5.6 27.9-28.2 GHz W B1 \
4.7/5.7 31-31.3 GHz A B1 \
4.8/5.8 38-39.5 GHz A B2 N/A
4.9/5.9 47.2-47.5GHz / 47.9-48.2 GHz A Bl \
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Uszineilvedl | msldanluy | aglu WRC-
Bands Method A | Method B | Method C | _
L B99550 HAPs | Usuwndlne 19 Al 1.13
6 440 — 6 520 MHz v B1 v - v’ (FS, FSS) -
6 560 — 6 640 MHz e : v - v (FS, FSS) -
21.4 — 22 GHz (R2) v B2 : : : :
24.25 — 25.25 GHz (R2) v B3 . : . v
25.25 — 27.5 GHz (R2) v B2 : : . v
27.9 — 28.2 GHz v B1 v v v (FSS) (U1eUszmna
ANAINANTEUN
d115U 5G)
31 - 31.3 GHz v B1 v v - -
38 — 39.5 GHz v B2 ; ; : v
47.2-47.5 GHz / v B1 v v : v
47.9-48.2 GHz
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iz ) e tons bosdcasing and Telecommunications Commision.

0 datauavasuszindlng
O Usswelneldladiauevindiludsziuilunisuszyu APG19-3
O anuiiulasduves APT (APT Preliminary View)

O aduayunisdnyivag ITU-R neladeu Resolution 160 (WRC-15) luisasausasnisaduadnundinsy
HAPS lngfilafendunnudiuntainisssydmsu HAPS uad wagnisadiunismiuguanimvunsay

O aduayunsfinwinisldadunnudsiuiulazanudiulasening HAPS wasianisduiianuasesiansnlasy
NSMMUAAGUALTRELA AT NITHRILN lUAUIANYDIAANTTAINGT

O ‘LJ'SSLﬁutﬁaﬁmﬁmﬂumiﬂizﬁu APG19-4 (Issues for Consideration at Next APG Meeting)

0 Welrusewmaanndn APT TraTiusas19 CPM text

QII Y L% [ 1

0 weliusemaann®n APT TiAnuiuE 098 1UANUANT U oUA USRI 2 08UTeN 1.14 uazsellounsedu
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_— ARINTARUAMSU | Audsuiuna: | WA Aan1suszdndl | ngssideuay
NEULATBUNITIU S L .
v A HAPS Audnulanu LaYNINIILA[DUN AIULAUDUS)
5EAUNINIA -
fAan1sau
APT (1o13e-uUdim) v v v . :
ASMG (81%50) : - . - llafuayunissey
ALY o8
Tyiaulananisfnen
ATU (ow3n1) - - v - -
CEPT (gl5) v v v - MsAnwIn1slinay
ALDTIUNY
Fududosrilwa
ANSANY AL
CITEL (213i5n") - v - v -
RCC (nguusgine v - v v -
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3 1 dy ¥
AN NINLUDIAU

ICAO (AN5U4) PINASANEIUDY TU-R TASUANUTIUgDULaZLEAI AU tudnansenunieause
ANSIUNIINTS0U WD ITEUUNLTNEALYaRAf suBILNanWasui HAPS 9w
sy Nazatuayunislinanisusedndmsu HAPS Tnefieuluinnisaniiunis

mfugualae seskinalfndeadiinsennudululalunisldnussuudeas
nen1sUulusinan




(519) VaEusvaIUTImAlngsanUsTyN APG19-4 ?

n The National Broadcasting and Telecommunications Commission

o Since some sharing and compatibility studies have not been concluded as indicated
in the draft CPM report and some of the frequency bands under consideration are
overlapping with other WRC-19 agenda items, notably agenda items 1.5 and 1.13,
Thailand is of the view that any regulatory actions for HAPS should take into
account other services and their future developments.
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Radio local area network (RLAN) 814 5 GHz
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JausAuIng

Uszwmalne

5 150-5 250 MHz

- MNRUAANINTARDUT
- Tsile91u indoor windu
- Trldinaedsaanainie (EIRP) Taiin 200 mw

5 250-5 350 MHz

~ fuusliRanisiedoud

- Wil¥anu indoor 1Wundn

- Tolgrasdsoanane (EIRP) Tty 200 mw 1Hundn
(&14Au 200 MW f19um limit Fufusy elevation
angle LagAadliiiu 1 W)

- aesltwaila Dynamic Frequency Selection (DFS)

- MRUAANINTLARDUT
- Twle91u indoor winvu
- Tnlginasdananainie (EIRP) Taliiu 200 mw

- Tugu 5250 - 5350 MHz fiosltinaiia Dynamic

Frequency Selection (DFS)

5350-5 470 MHz

- Felufmualrnanisiaaauin

- Felufmvualrnansiaaun

5 725-5 850 MHz

- 3l Footnote 98 5.453 AMUUALANINISARDUNLUUS
Uszne f91ilUTg9 1 RLAN 1a2

- Uszelneiidenglu Footnote 4o 5.453
- Tlaraulas indoor wag outdoor
- Trlgndsdenanainia (EIRP) Taliu 1 W

5 850-5 925 MHz

- MAUAANINTARDUN
- Falamvua il RLAN

o

- MRUAANINTLAFDUT

U

- Felumvua il RLAN

VB 81UANE 5470 — 5725 MHz In1simualinanisiafoun waziin1sldau RLAN aguds legluveuiunvasssideuinsyil
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O wan1sAnwIN1slgnauANasINAY (Sharing and compatibility studies)

Scenario N1519471U RLAN FSS for non-GSO MSS Aeronautical Aeronautical mobile
&1 5 150-5 250 MHz feeder uplinks radionavigation telemetry (tawizluung
(VUNER): AT service (ARNS) Uszwa a1 Footnote
panvaie laauniug) 5.446C)
19 EIRP 200 mW wagziinnslaau X A99NUIMTNITUIIININNG X
Outdoor SUMIULRLLAY
19 EIRP 36 dBm (Uszunad 4 W) wazly v Tailgnanidg Tailanands

37U Outdoor U 2%

(il winldu Outdoor Tnefismie
111N 30 9A7 AadlY EIRP

TailAu 125 mw)

To@aulunslgaumnilaunugnu 5 250- v v Tulananins
5 350 MHz kaziin 159914 Outdoor
IUIUINNA

19 EIRP laitAu 40 mw nnelusasud (4 (V4 v
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O wan1sAnwnisldaauauasiuii (Sharing and compatibility studies) (se)

g1uAUD Earth exploration-satellite service Radar systems
(EESS) (active)

5 250-5 350 MHz X X

5 350-5 470 MHz X X
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0 wan1sAnwnisldaduauasiuii (Sharing and compatibility studies) (@)

g1uAUd Radar systems Fixed Satellite Service (FSS)
(tan1z1lu Region 1)

57255 850 MHz | ® svewvhadietieatiunissuniu (protection 1110 RLAN 14911 indoor withs uasindsds
distance) aglusyiunansauilamns 3eldaanud Laifin 200 mW laedlunnsnsussming
saAulaen UMY (mitigation techniques) TiAgadas
* mAflA Dynamic Frequency Selection (DFS) 1 Wi asnsaldrnudsauiule

= ¥ 6
Wiganelun1sANATENIAISUTEAN Frequency
Hopping tuulnl

grundud Intelligent Transport System (ITS) Fixed Satellite Service (FSS)

5 850-5 925 MHz | * mafinwinisldmnudsmduuandiiiiui doad * NM3ANYIAITANTTANIANATES FSS
sepzviaiietestunssuniu (separation distance) | galifivoagy

* NANYUTHNABYTENINNANYIINTNTUIIINING
SUNIU (mitigation techniques) Inedwndaasulila
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g1UAIUD LUINNTTADUAUBIRDTZLU8U15E (Methods to satisfy the agenda item)

5 150-5 250 MHz ® Al — No Changes
o A2 — T9l¢au Outdoor 1@ waztfiurdsdsoanarnia EIRP) WulsliAn 36 dBm (Usyanas 4 W)
* A3 - Ilddoulonsldaumiiousugnu 5 250-5 350 MHz

U 1

o Ad — Wiunsain s ulusasus (in-vehicle) lalneiifndadseanainie (EIRP) laliu 40 mw

5250-5 350 MHz | ® B - No Changes

5 350-5 470 MHz ® C - No Changes

5 725-5 850 MHz ® D1 - No Changes
* D2 - AuuapauALElFRIN A UTlumS T IUARALALE (Tdanrselans Region 1) Tneilteuly
nnsléfamunna Resolution 229 fiusuuzdlual fail

o lde indoor wihifu Tnefifasdsesnenia (EIRP) laiiu 200 mw

O Twldf Transmitter power control WiiganA1dsadas 3 dB

O Twle Dynamic Frequency Selection (DFS) #11 Recommendation ITU-R M.1652-1

®* D3 — MUPUAAAUAINUALYNANSPAIUNTU Footnote U1gUsymd Taglufiidaulunislaauiuia

5850-5 925 MHz | ® E - No Changes
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O auiuUasduvas APT (APT Preliminary View)

0 Uszinaaandn APT  affuayunisdnuives ITU-R Nidenndednial Resolution 239
(WRC-15)

0 Usewaaun®n APT - Sanuiiuiiaslinisduasesnissuniuduianisauildadu
AR 5150-5350 MHz, 5350-5470 MHz, 5725-5850 MHz uay 5850-5925

1
L=

MHz Teglunalimintadiasani1siauianisinanil

U A

O Ussinaanndn APT denuiuliluiinisudledasduing (No changes) dmiunisld

=] b2

311 WAS/RLAN Tughuminudl  5350-5470 MHz ileduasasnisiaauianisifiunilsy

q

uaglugruninudil
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O A21U9IUDUY YaeUsenAaNTn APT Uuneusewmd (Other Views)

O Tughu 5 150-5 250 MHz uedsewmaativayu No changes Tuvaigiiunaussimaativayy
nsAinwiveldanialnldeu RLAN Tudnwaig Outdoor o lneiliRaulupuasasianisisy

O Tughu 5 250-5 350 MHz usUsewmaatiuayu No changes

O Tughu 5 725-5 850 MHz usdsemaaiiuayy No changes tuvaigiiunaussimaativayy

aQ 1%

v Ao v a A Y 0o = =X YV o w
nsldaduANuddmsuRInIsiedeuiilan lnsdladetevsRuingte 5.453
O Tugu 5 850-5 925 MHz vsUsewmaatiuayu No changes

O UizLﬁul,ﬁaﬂa'ﬁm'ﬂunﬁﬂizﬂqu APG19-4 (Issues for Consideration at Next APG
Meeting)

O velilsewmeaundn APT dwlatauslunisussyu tned1isdananisuseyy APG19-3 uag
HAN1SANYIVDY ITU-R
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YN UB9AU

ngunIBaNISTY
IAUAUAIA 5 150-5 250 MHz 5 250-5 350 MHz | 5 350-5 470 MHz 5 725-5 850 MHz 5 850-5 925 MHz
APT - veUsgmAaTuayy No UaUsEne No change - veUseimAaiuayy No | vaussiveatuayu
(loLTe-uUim) change atiuauu No change No change
- UUsEmAETUaLY change - vaUsemeaTuayuli
nsAnwieldeu Outdoor Jufanmsindeunialan
ASMG (91%30) Anmun1sAinw lnesesruasesiansiiuuasliasnstodninlunisldanuiudusenanisiy
ATU (wow3nn) gelaifimanuiiu
CEPT (gl5V) agseninefnudeulunisld | No change No change advayulnduionis No change
37U Outdoor (u Tl WAADUN D IWANISANEN
50) M lwanunsaldainug WAAIINTLINTAITUTIIN
safuiansiaula nMssuNIUAIAl g
sawAuAansAula
CITEL (e1ai3n) atfuayunsAny atuayun1sAny | No change aruayunNsAnY atuayunsAnY

RCC
(nguUszImAenn
annnlellen)

Tganudsruniuianisiy

mMstpunatsaulunsldanuinlafdeiiladl
119507150 SSNNssUMIUluUNTusEanS nnlunns

19911 RLAN laAsadiaiiiuinislunslidninudsiuduianisiiu
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3 1 dy ¥
AN NINLUBDNAU

IARU (ngasiasian) | nisldnuvedingadasiaunistasunisauaseslugiuaiud 5 GHz lag
Anfisdadunivmsluguanud 5 760 - 5 765 MHz wag 5 830 - 5 850 MHz

ICAO (n50) nsiuvFeunlungszifeulugiuanud 5 150 - 5 250 MHz, 5 350 - 5 470

MHz uag 5 850 - 5 925 MHz #a9linsenunisigun1enisou
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o Thailand supports ITU-R studies in accordance with Resolution 239 (WRC-15).

o Thailand is of the view that the protection of incumbent services including their current and
planned use in the frequency bands 5 150-5 350 MHz, 5 350-5 470 MHz,
5 725-5 850 MHz and 5 850-5 925 MHz should be ensured, without any unacceptable
constraints on these services.

o In the frequency bands 5 250-5 350 MHz, 5 350-5 470 MHz, and 5 850-5 925 MHz,
Thailand supports NOC to the Radio Regulations to protect incumbent services.

o In the frequency band 5 150-5 250 MHz, Thailand is considering the conditions to protect
incumbent services to possibly enable outdoor WAS/RLAN operations, without any
unacceptable constraints on those services.

o In the frequency band 5 725-5 850 MHz, taking into account RR N0.5.453 in which some
Administrations already have a mobile primary allocation, Thailand is of the view that any
Administrations wishing to implement WAS/RLAN in the band can make additional
allocation to the Mobile service.
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m The National Broadcasting and Telecommunications Commission

5470-5725 MHz: mobile service shall not claim protection

RR No.5.450F

from radio determination service

- 5150-5350 MHz: mobile service shall not claim protection
RR No.5.447F from radiolocation services, EESS, space research (active)

Characteristics of and protection criteria for sharing

studies for radiolocation, aeronautical

ITU-R M.1638-0 radionavigation and meteorological radars operating
in the frequency bands between 5250 and 5850 MHz

WRC-15

ITU-R M.1638-1 Add new radars with different system characteristics

All ground-based meteorological radars from ITU-R

ITU-R M.1849-1

M.1638-0 and also new ones
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5.447F In the frequency band 5 250-5 350 MHz. stations in the mobile service shall not claim protection from the
radiolocation service. the Earth exploration-satellite service (active) and the space research service (active). These
services shall not impose on the mobile service more stringent protection criteria, based on system characteristics and

interference crnitena, than those stated 1n Recommendations ITU-R M_1638-0 and ITU-R E5.1632-0. (WRC-15)

5.450A In the frequency band 5 470-5 725 MHz. stations in the mobile service shall not claim protection from
radiodetermination services. Radiodetermination services shall not impose on the mobile service more stringent protection
criteia, based on system charactenistics and interference cntenma. than those stated i Recommendation
ITU-R M.1638-0. (WRC-15)

S.43A 1bis) Where 1t 1s indicated in these Regulations that a service or stations in a
service may operate in a specific frequency band subject to not claiming protection from another
service or from another station in the same service. this means also that the service which 1s subject
to not claiming protection shall not cause harmful interference to the other service or other station in
the same service. (WRC-2000)



Draft CPM Report

O Wan1SAN®E

O LN NNSARUEURISLLIUgUINTY:

B Approach A: UFudgenisenadataiauaiuy ITU-R M.1849-1 Tuitisassaseninalsema
5.450A Wazluiuduunuainisoendu 9

m Approach B: dnUselepfiaesneadeessnseninalsewme 5.447F uay 5.450A T893
Jorauowus ITU-R M. 1638-0 uazifinuselun “No. 5.43A does not apply”

m Approach C: LiiUasuudandsessala ¢

m 9g19lsianu dmsunn Approach azfinisunian Resolution 764 (WRC-15)



dyunan1suseyu APG19-3

O Yawuavaslszmalng
0 Uszmalveldladnaueviniiludssiauillunisusgyu APG19-3
O auwiuilasfuues APT (APT Preliminary View)

0 atuayun1sAny1ves ITU-R lunsuseiliunansenunanafiawaennanismiugiananis
§199 1919899173 Nos. 5.447F uag 5.450A waziiuiimslinisduaseinissuniuliiu
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The National Broadcasting and Telecommunications Commission

o Thailand is of the view that any changes in RR Nos. 5.447F and 5.450A should
ensure the protection of to the services to which the band is allocated without

additional constraints to these services, and should also take into account the
conditions defined in Resolution 229 (Rev.WRC-12).
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Thank you

Spectrum Management Bureau
Office of the National Broadcasting and Telecommunications

Commission (NBTQ)

Email: spectrum@nbtc.go.th

Tel: 02-670-8888 ext. 4145, 4147
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