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Conceito, beneficios
e desafios da
Integracao entre
Redes Terrestres e
Nao Terrestres

Uma visdo do NOVO futuro das
comunica¢oes e monitoramento
no setor elétrico




TN SERAO
ELITES

s) E VEICULOS
RIPU LADOS

ESPERA-SE QUE AS NTNs
SEJAM PARTE INTEGRANTE DA
INFRAESTRUTURA 5G/6G, E A
PADRONIZACAO PELO 3GPP JA
ABORDOU ESSE ASPECTO NAS
RELEASES 17 (2022) E 18
(2024), ESTANDO
ATUALMENTE EM
DESENVOLVIMENTO NAS
RELEASES 19 E 20 VOLTADAS
PARA O 6G.

OS SISTEMAS INTEGRADOS TN
(TERRESTRIAL NETWORK) E NTN
NAO IRA SO FORNECER
CONECTIVIDADE BANDA LARGA EM
QUALQUER LUGAR, MAS TAMBEM
DARAO SUPORTE A APLICACOES
M2M/IOT (AGRICULTURA
INTELIGENTE, MONITORAMENTO
AMBIENTAL, CONTROLE REMOTO
DE PLANTAS INDUSTRIAIS, GESTAO
DE INFRAESTRUTURA DE UTILITIES,
TRANSPORTE, ETC.), ABRINDO
CAMINHO PARA NOVOS SERVICOS E
APLICACOES OFERECIDOS DE
FORMA TRANSPARENTE AOS
USUARIOS.
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Redes Nao- Terrestres (NTN)

« Satélites

- Orbita Geoestacionaria (GEO)
- Orbita Média (MEO)
- Orbita Baixa (LEO)

« High-altitude Platform Stations (HAPS)
B - Low-altitude Platform Stations (LAPS)
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Rgdes Nao'Terrestres (NTN) - Conceito

Terminais Nao-Terrestres

« Veiculos aéreos nao-tripulados (UAVSs)

- Dispositivos conectados a celulares

- Suporte a redes terrestres:
(i) Trafego de comando e controle NLOS e;
(i) Trafego de dados gerados por UAVs

* Avioes, eVTOLs,Dirigiveis, Balées, etc.
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Direct-to-Cell Constellations newspace.im

SpaceX (Starlink V2) _ 0/7500 (29988) Prototype development

Globalstar (Gen4) s 8 0/3080 Unknown
SpaceX (Starlink V2 Mini DTC) - 388/840 (7500) Launches ongoing
Spacecoin 8 1/250 Prototype(s) launched
AST (SpaceMobile, BlueBird) . 5/243 Launches ongoing
eespace (GeeSAT, Future Mobility) B 32/240 (6000) Launches ongoing
Inmarsat (ORCHESTRA) l 0/175 Prototype development
Iridium (NEXT) § 75/75 Launches completed
Sateliot (GroundBreaker) | 6 /68 (250) Launches ongoing
0OQ Technology I 10/ 60 Launches ongoing
Globalstar (Second-Generation) 25/ 42 (53) Launched & replenishing
Lynk (Tower) 10/ 10 (5000) Launches ongoing
LEOBLUE | 0/7? Prototype development s Planned
s Launched

Interstellar Technologies | 0/7 Early stage we Dormant/Unknown
Apple | 0/? Cancelled?, Unknown, Concept msmss Cancelled/Bankrupt
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Source: Newspace.im
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Innova Space (Libertadoras de Amdérica) I £/ 100 Proto

e . !
1000 (350060) Protolypels) launmohed |
. |

F K e
Sky and S;:aco _ 1/400 Cancaliod Pro\otypr(s) aunchod
KLEO I 2 /3200 Dormant, Prototyps(s) launch
leatieSat (NSLComm) I 2/ 204 (424) Prototype(s) iauncheo !
acuna Space IIREEN 6/240 Launches ongoing, Unknoan .
Omnispace
Space JLTZ (Gemini) B 1 /200 Doymant?, Prototypo(s) launchod
Swarm Technologes 1807 150 (600 Retved, Launches competod
Inmarsal (ORCHESTRA) I (/175 Frotofype deveiopment
Kepler Communications (GEN1) 19/ 140 (360) Launches completed, Pived (o larger
Fleet Space {(Alpha) I 8/140 Launches ongoing
Orbitare (Spacsloop) )/ 126 Prototype(s) launched
ONDO Space T 12/ 100 Launches ongang

2/ 200 (600) Frotolype's) lawiched

EllipSpace (Starpool (Xingchi-1)) IR 4/ 100 Loun
Shanghai Lizheng Satelite I 7 /90 Froton
Fossa Systems Ml 2!/ 50 Launches ongong

Astrocas! Il 20/ 80 Launches ongaing

Hongyun ! Xingyun {Xingyun-2) Bl < /80 Launches angong
Hello Space I 30 ¢ i .

Indium (NEXT) -

Ptan-S {Connecia 10T Notwork) Tl
Commsat (Ladybug / Ladybird)
NanoAvionics Il 3

37, Frowtype(s) iaunchod

.'».\\f~p4-~ 21 Munchad

ngenu (AFNIO) Il G/ 7¢

Sateliol (GroundBreaker) Il 6 /62 (250
Hubble Network Il
0Q Techr eloqy =
Orboomm (¢ )l’.’l 2 Laun AR

M, ola MR 10/ 50 Launches ongoing
Stermuta (MARIOT) IR 5 ¢ (s
HEAD Acrospace (Skywaier) 'l
Hiber IR
Globalstar (Second-Generation) Ml 25/ 42 (53) Launcheo & replenishing
Guodian Gaoke (Apocalypse, Tiangi) M 38 poing

Vesta Space Technology Il 0/35 Cancelad
Helios Wire B 5730 Canceldled?, Protot L sunehed
Tolum Labs B 1/28 Domnant?, Proto!
EchoStar (Lyra} B 6/28 Prolotype development Dormant/Unknown
SaudiComsat § 7 ~: Launches compiotad CancelledBankrnu ot
)
3

Planmned

Dunvegan Space (BiSal) W 6/2
Aistech Space (DANU, HYDRA) B 4/20 (312G
QianSheng | 20

Apogeo Space (PiCa. FEES Cluster) I 18/ 7 Launches angoing
Giobalstar (Third Generation) B 0717 Frotorype devalopment

Kines 157 15 Launchws ongoing

\prizeSat (SpaceQuest. AAC Clyde Space) |

ARNAASANY AR

Texever |

Lynk {Tower) |
GomSpace I
NordSpace |

ArkEdge Space |

Hyd m Space |
TALOS‘ICARUSH
German Orbital Systoms |
galCubesl

WiSeSat Space |
Evicisal {CubeSals) |
Elbit Systems (NAJ(gm“

t

AT&T |

PION Labs |

NuSpacs |

u =)

Micro Ortxier (MOSAIC) |
o OZOrbil{

a pace

e‘m( Astro [

SR Space |

IMT=rl (BISS) |
Concert Technologies |
CAVU Ascospace |
BHDynamics |

Artemis Space (BEACON) |
Gemire Space |
UTOWAVE (SpaceDust} |
Terran Ocoital |
narck Industries |
alakrka (Pu!sar) |
Billing Space |
ies |

Ligado (SkyTerra, MSV)

12/ 12 Acquired, Lalnched & replenishing
0712 Domnant?, Concapt, (nknown
10/ 10 (5000) Lawiches angolig
0710 Cancaled

0/8 Early stogo

1/7 Protowype developmont. Prototypols) iaunched
577 Protolype(s) lsunched

0/5 Protolype deviopement

4/ 7 Cancelad?, Prototype(s) munched
0/ 4 Prototype devalopment

277 Protwotyps(s) launched

277 Cancalied, Prolotypeis) lsanched
1/7 Unknawn, Profotype(s) launched
(/7 Unknown, Profotypi(s) launched
1/? Unknown, Prototype{s) iaunchad
1/7 Prototype(s) (unched. Unknovr
1/7 Protatype(s) launched. Unknown
172 Prototype(s) launched

1 /? Prototypa(s) launched

1/7 Protoiype(s) lawched

1/7 Dormant?, Protofype(s) lauwnched
172 Dormant?, Protatype(s) lawnched
0/7? Protorype devalopmeant, Prototype(s) iaunchao
G/ 7 Prototype devalopmeant

G/7 Protlype developmend

G/? Prototype devalopmant

077 Prototype devalopment

077 Eany stege

G717 Estly stoage

0/7? Eary stoge

0/7 Eany stage

077 Eany atage

0/7? Dovomant?, Concepl

077 Cancafied, Eacly stage

0/? Cancsfied

o/? nicaied

077 Cancelied

0/? Cancefiod

077 Cencsied

077 Cancafted

1 /1 Cancellad. Profofype(s) lawched
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Em sua configuracao padrao,
£ \[ o Stratobus® pode

” transportar 250 quilos de

carga util, com poténcia

nominal de 5 kW. Para certas

o~ missOes especificas no

oo . equador, esta capacidade

Thales' : l : “: atinge até 450 quilos e uma
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US'ZEPHYR HAPS UNion
Altitude Platform Station)

21 km de altitude
Cobertura de area — 7.500 km?,
equivalente a 250 torres terrestres

100% Energia Solar
Laténcia Ultra Baixa, inferior a 10ms

Autonomia de alguns meses na
estratosfera
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e LOS ct)m usudrios em terra
e °A probapllldade de LOS aumenta

- coma altituded,; wwe — #F -
* ~-,ﬁ,v,.,_ o & 3 i ¢
i Ak

. Mbbﬂldade e'erX|b|hdgdae de realocagao

2l Rastre@ da dlstrlbwgao espaual do
;;_\,‘;f’["‘;trafego variante no tempom_

; M. A Kishk A. Sader, and M.-S. Alouinl, "Aerial Base Stations Deployment in 6G Cellular Networks using Tethered Drones: The
. HODI y and Endurance Trade-off " EEE Vehicu'ar Technelogy Magazine, vol. 15 no 4, pp. 103-111, Dec 2020
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- 9 12 de ABRIL

4G e antes 5G e 5G Avancado 6G e Alem

Projeto Unificade 2 () 3 ()

Projeto
Integrado

6G precisa considerar o Espaco
desde o inicio na definicao de
novos protocolos e arquitetura de rede
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ga%\hmo% "O SG NTN esta provendo um%\'lnlon
~tamada de rede adicional

+ NTM compativel com 5G com Acesso Direto

- Com LEO (Orbita Terrestre Baixa), bom
desempenho de laténcia

- Com espectro abaixo de 7,125 GHz, o custo de hardware
do dispositivo aumenta marginalmente

- Suporte para banda estreita & banda larga

« A NTN pode complementar os servicos 5G em
areas que ndo sdo cobertas suficientemente

+ A resiliéncia e confiabilidade da NTN suportam
casos de uso criticos, como Resposta a Incidentes

e Seguranga Publica
- O foco inicial reside em eMBB (Banda Larga

- Madvel Aumentada) e MTC (Comunicagbes

E s 40 Tipo Maquina)

Fonte:: CINTERION
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