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LEO 300~2000km  Remote:140km LEO@RTD 20-50ms RTD 10ms LEO 7.5km/s Doppler shift LEO beam:100- 20m~14km
ATG:13km Doppler shift 4ppm HRH 0.47ppm 1000km Remote140km
Time shift40Ts/10ms ~ ATG 1.1ppm ATG 300km
Key Technology: Key Technology: Key Technolegy: Key Technology:
- Phase shift array - Time compensation - Doppler shite estimation - Multi-beam
- Beam forming + Enhance TR time - Dynamic mobilitymanagement - Jumping beam
- Enhance modulation + Optimize HARQ + High accuracy beam + High accuracy beam
- Flexible HARQ + Massive user buffer management + Anti-interference

- Enhance air interface - High capacity BB design
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IoT-NTN Application

2022.8 2023.1 2023.5 2023.9 2024.6 2024.12
5G NTN Technical trial S “T‘e':‘::.'r: d’: N NTN UE Test 1oT-NTN test 10T-NTN Voice trial 10T-NTN deployment
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Architecture Key advantage Architecture Key Advantage
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To solve key technology in loT NTN o To form IoT NTN ecosystem
s,‘i Satellite ;i ™
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ZTE UE I NT;I ES Multi UEs Gatelway PINEES CN
Gateway N
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ZTE has form the lIoT NTN commercial ability
o ZTEPH

Tnglulpsuia 4 9097 2025 4 NUIEN ZTE 289N1SVna8Iad@aulsIluanuy
On-Board Processing (OBP) 130 n1sUszananadygiuninuuniisulaenss weliuinis 56
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NR-NTN Application
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2023.8 2023.11 2024.3 2025.1 2025Q2 2025Q4
NGSO NTN Lab test NGSO NR NTN Lab test NR NTN Lab voice test Key chips verfication test OBP NR NTN
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Key Performance Products
[ [
= UL: 3.6Mbps
= DL: 11Mbps
Satellite borne BB Phase-shit antenna
®  Industry-level key ® Digital beam forming
chips ® 16 beams processing

ZTE has finished multi trials with operators
 ZTEDH
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Of the global population is
connected to mobile broadband
on their own device

66% have some access to a device

Of the world’s population live

within the footprint of a
0 mobile broadband network
0 but are not using it. ..

. THE USAGE GAP

2/3 of these do not own a phone

Of the global population is
not covered by mobile
broadband...

... THE COVERAGE GAP

May be one part of the
solution to the COVERAGE
GAP. It will not impact the
USAGE GAP.
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1. Mobile spectrum

1.

Working with MNOs

D2D in mobile
spectrum must be
offered through the
spectrum licence of
the mobile operator

2.

International

International
coordination is being
carried out through
the WRC-27 process

3.

Interference

D2D must protect
terrestrial mobile.
Secondary (no
interference / no

4.

Handsets

Standard handsets
may be used for D2D
using mobile
spectrum

and new local

protection) allocation

under Radio
Regulations along
with associated
provisions

regulation may need
updating to ensure
harmonisation

SPECTRUM for the benefit of billions

@ GSMA 2025

Tuwadiaoadunslderumnuiianiion (Mss) fifinsdnassliegudrdmivuinsaniion
Wielidaaanaaieundeusefulnsdnwiflofelasass uwamsiludanadaaunsavldmd
ynlnsimisesiugmuaud Mss Aldau imsengszidevana (TU Radio Regulations) léeuan
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punsallamgvad eaundvivug ugeusiusidu uenand winisldeiu Mss iuagvinldias
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2. Satellite spectrum

1.

Regulation

Where in-country regulations
allow D2D using MSS
spectrum, technical and
regulatory provisions already
exist in the ITU Radio
Regulations. Satellite providers
must meet national
requirements

2.

Handsets

3GPP Release 17+ handsets
are required

Popular high-end handsets are
compatible but more affordable
devices are not

3.

Interference

D2D using mobile satellite
spectrum must not interfere
with terrestrial mobile —
including in bands under
discussion at WRC-27

SPECTRUM for the benefit of billions

© GSMA 2025
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HunuaInu3en SES World Skies (SES) laveuaiiada Inter-Satellite Links (ISL) Inuddoagy
i

Inter-Satellite Links (SL) tdun13uszgndldinalulad dudunalndrdglunisudtgm
fedrfinvesnisaneloudeyannamiissddaass (LEO) asgamilniaiiudu fisnussautiymanii
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$ LEO station Ground

Disasters and emergency management station

&* FSS station Ground
station

D)

A Earthquake in Myanmar April 2025
A Devastating scenes from quake-hit Myanmar - April 5, 2025 |

Reuters

SES Flidiuan IS aziunundrdalunatediu Téun Earth Observation (EO) n15U5M7
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Tusnungseideu SES 8198amanisusyya WRC-23 fildasiAnisldeiuninud 18-30 GHz
@15V ISL a1a Resolution 679 waziausliudndused WRC-31 vl 98180153 AdI9LR ULfy
Tu C-band (3700-4200 MHz uag 5925-6425 MHz) Ayl Resolution 683 (WRC-23) 1fi 850450
msldeuserninnidionndaasliuszsidl (NGSO) wazanaiiesnslaasasil (GSO)

uananil SES Sl auearufamtihninausiuiient Planet Labs uag NASA Tun1sanse
nsenemendoyadn LEO W1u GEO (C-band) way MEO (Ka-band) #auszaumnudnislummaaey
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4. ) uNuINUT N Global Satellite Operators Association (GSOA) WLaUa 39 D2D Use
Cases, Standardisation and Regulatory Examples

Funuan GSOA liausyuueaiedfunisdeasiunifiounsaggunsal (Direct-to-
Device %30 D2D) Fasjatiulufinsdinisldauves D2D simunnssnusmasgiuaina nasaaufiegig
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pgslslunsifousesiutunioronaiuiu uardliidudssuuleveddyiinisia any
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Key Sectors & Services Benefiting from D2D

Remote Connectivity Emergencies & Disasters Fishing Communities

Early Warning, Monitoring
& Climate Change

GSOA Yauaimaluladdeansiunuiisunsagaunsal (D20) anunsasessunisldan
finannvatsasounquuatsnindudAyouasugia aadaumaniaseuaguiiuinIsNYNS
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senIgliusmIanfiguwagdlviuinisaniguiugliusnisinsauuiag (MNO) Uad uazauninliy
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4.1 WUIYNIWRIU3N3 D2D: §1uAIA MSS uay IMT

GSOA uuegUuuunIshivsn1saaisunssgaunsal (D20) sanlu 2 wwiniaman
Tnousazuumediieulamamaiauaznsmivquadiuansiadu loud nsldeuaudanfion
(MsS) uazmsldgumnuinsauunauniaiuiu (MT) Tunisdemsiuamifienndagunsaifld




Two Variants of D2D

D2D in MSS bands

= Uses spectrum allocated to Mobile Satellite Service

= Leverages 3GPP Release 17 and later NTN specifications

* Requires no additional regulatory action if MSS authorized

* Support L- and S-Band, and Ka- Ku in future release

* Additional MSS spectrum allocations studies in WRC-27 Agenda Items 1.12 and 1.14

Challenges:
= Needs mobile chipset vendors to include those 3GPP bands

D2D in Terrestrial bands

*  Uses terrestrial spectrum

* Can use off-the-shelf mobile handsets
* Requires partnerships with MNOs

* Complements existing mobile coverage

* Using IMT bands < 3GHz

* Coexistence being studied under WRC-27 Agenda Item 1.13

Challenges:

* Interference management between MNOs and satellite operators

* International regulatory hurdles (ITU RR 4.4)

WWINEA 1 — D2D Tueu MSS
Wunsldmauanudninassiiusnisaieuaasud (Mobile Satellite Service: MSS) 14

L-band uaz S-band dwnsudsdyaiunniiieunsidaunsal 1es Ae annsoldrduildiuounn
it Tnglaidesdnasslua wnglvusnisiednslugau MSS Huoy uonaind wuamia MsS
JrapnAdaariuinTs Il 3GPP (u fleridu NTN Tu Release 17 wagsudnly) vilinisdeans D20
N MSS anan3asnsdaninsgiuainaiisiegdniulasstigldaenuanuiionldiud egrslsing
dodfnd1dny Ae gunsaliletiefisesiudiu MSS Ssiidwautios medesendunisaliuayuainguan
FUidouarinsdnyinuansgiu 36PP HagtulifissanivivusydiuZessnsuiiuiisessu funy
GSOA s¥y31 meviligunsalialuldanu mss leadadldina uaziduauimedgnamnssy
donsaufludfteveneoniadifisuinms D20 Tuuwamedl

WWIN9A 2 — D2D Tueny IMT (Ruansdiew)
WWunisiiadumnudinsauuiauniaiu@u B IMT §1077 3 GHzZ) unlddeansuiun1iies

nsediegunsaliiede don Ae awrsnlundeylunarnarunsasessulaviui wseldduaeadu
wievneiiedound laglidesfindeansauwisiawiisdy ognslsiniy g1u IMT gnilensedns
lngglvusnisinsauuiad (MNO) mMsldanuruanifieuisneanfennusiuilesgelnadaiuidnves
Adu warsndudessidanisldauaniyiun g lddlaseeatan uduns oluddyuyruiisie
Wendnideanissuniuiuniediaiy Ussinuildegseninanisiansantuni WRC-27 davzidu
mmvuanseuseitasemednsunslden D20 Tugu IMTGSOA sxyiiaeswuInsdaumime
M1eiu /{9 MSS e n1sisealiaunsalsessugiuaniiioy vz de IMT #83n15A1UTALI
mungszilounaznalnausiudesenireliuinisiineives
= = Uy 1 = N DY a A v

wenwieannamsinmalulad GSOA dilanandsanuAuninsuuinsgiuanaiineites
v D2D laglanizag19dansiniguaunseudmsuga 6G lay GSOA 471 n13d0d15 D2D W1
ArufiangnuesinasduesdusznouiugIunileveanInsgu 6G inaeiaun luvives 3GPP Wy
UINTFIUTUAEGABEN Release 17 way 18 lalin1suuInsuiliaesvaaiavian1ua1ufisy (NTN)

= « 1 = v Y v = oA < 4 s 1

FAIN5FRAT 0T wag D2D ruaniiieudnlineg Fdailunisymdviaunsaluaglassisanunse
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545U D2D Ifmunasgudisrtussuuniafiuiu sasdentu me TUR Aanuedoulmdidny
Tngngudnyr WP4B v ITUR 1 aud@minuanis (timeline) dwsumsiaiunuinsgiu IMT-2030
(6G) druresszuunaiien lunisussyuideunguniny 2025 Faaztheusesinnisiniuinsgiu
walulad 6G dviuanafisnazdniunsiauuasgiudiuniai uiy uasniouilufiansan
Fuseslunisuszyy WRC-31 Tuauian

Tagagunaiiiausvesfuny GSOA agviouunuinifisduvesarufieslunisifuduuas
verefnenmvestassnedeansiiane Tasiamzinuuinisnssggunsal (D20) Fsgnuesinduniily
faesdfavosszuy 66 luounan nstiausasaunquiisyuLesiuwmadauazulautsaaUe fu
Tnsnagmannssuidsianimaluladuaziasgudadiols D20 naneiduitsdduiugiuves
guUnsaldeansiulnmi wiomAuntisiunseuunsgiuaInast s 3GPP uag ITU-R talvinnswaiun
sruuaiisnAuiuiuilanafiuiuluge 66 Tuduulevns misnuidugualunangysema
Buwvuliuussnguasiiiesesuuinissuuuuln TnserdeunSeunnussmeafisumaassldny
w7 GSOA iffudh arwdSaves D2D FeuRninausauiiovemnaindiu fanangUnsnifides
sesfugummdanaiion fliuinisinsauuaunazanfienidesiaunlunagsiasiuiu uay
ymhpnuifuguaiidesaiisnudnauiunauruiuarlueygnn Ussiiundniidesinnusiold
oA doazuann WRC-27 enenisldenu IMT uaniifien anuauninuesinsgiu 3GPP sudaly
fagiuilsddunndonluszuu 56/6G uazfianianisamunioninusudion1egsnasening
2RAMNTIUINTANUIANLAZ ALY
5. JUNUIINUTEN Omnispace YLauaiada D2D Integrating Satellite and Terrestrial IMT
Taefianszardny foil

av o

Juyuain Omnispace tiausideimilunisaiauniedeiedeuvulovinfinaiunisieans

eRuRuLssi R sfuBundusnvedan melfneluled 56 felimsdensis
) a

domsduluegnilisessedmiuglinnnguilan lidauduiuslae esdng 3guia viegunsal loT

wAavanAaUIN1S N1sdeansnsegaunsal (Direct-to-Device, D2D) M ldanunsaldlnsdnvidode

Qe

b =

3egunsnivasnuaniiladls uarsvuvasdeudenulasseniaiunieanfioulaedaluda
pueandonvasdiygn taefildlidasiudianheguunierisle WemdumAniaens “Tew
Tmivesmsidouseiiefodmiuanissed 217 81 Omnispace lJualaununongimnensuou
Uwsmsildsessesznindlaswienafuiuiulasaenidionrialan na1alédn Omnispace daanis
af1aadedreiafiog AUy Global Hybrid Network 7l saudefvassaaslanidadreiu fe
auAsaUAgualantas e g muazAug eI o BNy Walfudunisdeans
Tuiufisudanauassessumnudensivivtulueuan

Omnispace 83U1841 N15a319:AT818 Direct-to-Device (D2D) wuubausafinauszning
pruisuiulassdienafiuliuszavanudnsaiy deserdenisussaruesdusznauvaisdiu
fidoslosiuoshauuuuiy Ingaadasiu fio snsgruainaves 3GPP Gaifunumdrdalunsvilissuy
pifieunaziaseteiiofeniaiumausuiuldedislisesse wnsgmanididamaligunsal
\isaad endenanunsad oansldviediuanidgiuniaiuuazaniiey Taglddeuenszuunie
Wasugunsalfld Sntladenilsil Omnispace Tmnudey Ao Arwdamielugnaimnssy tiesain
nstuiedeuuinis D20 Sududesdinsfudiedussninsidundnlussuuinalians iagliuinas
\sevneiledie (MNO) Usemimalulad uazfuangunsal esimunuinsgiunatauasaiiegUiuussia
sy Geuifunnusiufiosswinsgranvnssumauisuiulnsaunaufiuiuiuigawinfiae i
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fupduAILE Omnispace Wonldduanuinansiildsunisdnasssefuanadmduuiniseuiiey
\mAsuiiialan Tdun 811 S-band Useanay 2 GHz wag L-band Uszanas 1.5 GHz efiaanuides
sungszidevies nudeanmerna waganunsavismivgunsallnsdwislefemluldlnglaisos
U¥uidsusinwasinniin

Tuduresmsuanulaseie US9na esu1en Wianedenssuiuiliuinsvenaiedie
fofousarszmadnfuamnuasouaquiziulanvesanifisuetenauniu nefuiiiomdnasdong
THAsetenaitunuund duituiividlnassldsudyaaanaafiouesy ﬁﬂﬁéﬂﬁ’fmmimﬁama
I¥andesrihuszuulsufisszninuniotiersans Omnispace FAudSavosuIAnifeiundeu
AruAEE LAz UTEAUNTIveefi N Feflmnudsraidudulnsauuaunasinalulad
e vindetlnediBomaiieeriiuslugramnssuariieniiofiossdulanuinou Jadrla
MdeIsruUREEnTaransadenlsaddeiuldensdiussansam

deasdusznouriand wnsgrududuaina enusimiosswinsgramnssy nsldedu
fimungay mnaulassdieegalisesse wazazgihvesiiu naheuuszaiuiuegiaasda
\A30718 D2D WULYIAINITY8s Omnispace Aagannsnnoulandiadiumaiiauazssia niouynig
gnsdeanseelyinideslosauilanlsogauiiass.

ﬂ.. )
W' Global Hybrid Network Requisites for Success

Direct-to-Device

Global 5G NTN network providing
direct-to-device connectivity

Spectrum

Globally harmonized mid-
band spectrum is weather
resilient and compatible
with cellular devices

Leadership 2 ~._ Partnerships

Seasoned team with a Teaming with industry

successful track record leading MNOs and

in satellite and wireless wireless ecosystem
companies

> i ,

- s - .
i Confidential & Propretary omnlspace

W11 Omnispace ML uIMWUIAA Direct-to-Device (D2D) suiinduasaldldiasmnlyd
pusfleszwinsansgramnssundniisiisnafsuwasinsauuauiiede afisufussuiiede
Budrduduty Wlvguds amuiisudesendelassadteiiugiues MNO ewdidafl4lui uil
AseUARNYRslATIYY YaETl MNO Aewofuniisuiiovenedyaialudituiivhslnailaseie
aefiudnlaids mnuedgladnenis dedimives D20 Aarlioraduriddias Tulssiudes
adupa1ud gedorduilevesnisimuuaianiavaluladluouian wazsduiadedfyaes
yAnsUsEYn WRC msliuinsaniisugilefiodeainanmsinassaauiigndes uazdeside
anuseiinszfageaniielilisuniuuinisisieg nsesnuuuulevnenuilng missnuiidugua
éfawﬁﬁqﬁqmaﬁ’msaw%msmﬂﬂyuﬁu LU RINFYYIUIINANUTBUBI1IVTUAULATDU8H 80D

Tugu IMT Adndudesdngunasiniuauszau power flux density w3swneuai EPFD Adataulineou
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Fauszinuilledaensaiunisiasanluniinisussyy WRC-27 wasn1swmun 6G 7Aaaazunii
dgj U

wsnzilugadszaninnrfisnazanusaldadu IMT laviseli wazludeuluwuule
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6. B WNUUT YN Amazon Kuiper Ldutauanieled wada NGSO/GSO Satellite Systems

v @

Deployment Challenges And Best Practices InedlansyaAaail

>

Y X a

Tuthgiuiiuszins 2.6 Wuduauiolan Addldannsathddumedidnld sudimadeusde
fignaanaindefiodmiugsia 100 d1ugsha uazmiisauansisue Ky n1sAaves Project
Kuiper 39gniaiioantesinamnaddviadl Tnenisldauiioanslaassi LEO (Low Earth Orbit)
diolvusnsdumeiidauseauuudanuiige asounquituiifivtaniaideusosialan dgunsal
Kuiper customer terminals 1 gneankuuuInIuA1umuIvaneIn1sidau lnsusazgunsal
fmnuiEdumesidn 100-1000 Mbps downlink Liteseadugldnmatiuuazgniesdns

nsusuUssngsudeuliianuiuaivastsatuayunsliuinisanifeaindaas sy
GSO (Geostationary Orbit) warliuszsil NGSO (Non-Geostationary Orbit) luginiateide-uuaiin
Tnedl 3 Ussifiuvdn @il 1. nisusvanua (Harmonization) eingawifeuiauaenadesiulusedu

a

giine leaneuandlunisddiuny 2. msusuugdiiuasi (Modemization) sgnansatiuayuy
nsAnw1ves ITU-R 1 eUuusangunasilunistestunissuniulimngauduimaluladadelnl
3. ey (Flexibility) JUuuunnseyaaiifanudavgudmivnsdidunisseninsseine
Tiiudensidsundasiisinids

prifieudlaaslivsedil (NGSO) funumdrdglunisatuayunisideuseldviannfiud
Tnsiamgdmsulssmanginzuasiuiiitenudswedfenis dalnnuunndrsannisldmenda
T i li91egeuaznisindeildinaru sgslsfian Saflaudlafinfsrtuszuunaion
2laasliiszad (NGSO) egnaneusznns éun 1. aifieandlaasen (LEO) siluedauazdanana
mMsindeszuudu 2. mavavidsddumsdszanuanunieliufoRnudetsdures MU 3. dliuins
pafisanslaaslivsesi (NGSO) Budvanansafuiioinyuiou dddunrandusieszuunaiien
2laaslaivszdfl (NGSO systems) Ieignosnuuulildnusamdunnifiesluidlassdusgraseunsy
yhlslainelfAnnssumuBsiuuasiu Snvisdlviuimanaiisndaasiavsedi (NGSO) UfoRm
nnadeuediedaian sufnsuduenaneaisiiasiouiimsmaunuuuudutuneu

mMsFsulisunssuniuseineafisnddaesszand (GSO) wazaifisandaaslivszd
7l (NGSO) meldetsduues ITU-R TwaziBunnugy

ITU Radio Regulations or RR ® <
o® 9"‘"9 ®0
o® %0
© )
© %)
© %)
o e 9 o @
51 e e . e e +51°
54 e 0 @ e 4
() ©
) ©
Considered negligible between GSOs . Required coordination on the RR /‘ Aggregate emissions from all visible NGSO
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dmsunsusuugevnamadia EPFD Limits Tshuadieniu iletiosfunissumulifuanidies
131A95U527 (GSO) wasfaudalonmaliduarniivuislaasldusesii (NGSO) TWarunsausnas
I§ografudszansam Inglidaudaiuluduanud saianissesduanudenisldanufivainans
TuaunAn 1y N151 euseiy backhaul dmduiaiedelnsauuiny N5l eusefufivielng uas
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