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LEO, MEO, GEO satelitiski sistemi

= GEO (Geostationary Equatorial Orbit)
- Orbitalna visina 35.786 km
- Kasnjenje (Latency) = 500 + 800 ms

= MEO (Medium Earth Orbit)
- Orbitalna visina 2.000 + <35.786 km
- Kasnjenje (Latency) = 125 + 325 ms

= LEO (Low Earth Orbit)
- Orbitalna visina 500 + 2.000 km
- Kasnjenje (Latency) = 25 + 50 ms
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Starlink

10.000 korisnika (Februar 2021)
1.500.000 korisnika (Maj 2023)
4.000 aktivnih satelita

FCC dozvola za 7.500 novih satelita

Planirani broj satelita 42.000

Residential 50 — 150 (pros. 87)
Roam/Mobility 600 145 Best effort
Business 2.500 500 150 - 500
Maritime 10.000 5.000 350
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Direct to Device (D2D)

Rad u satelitskim opsezima

o

(' ((jg))

Mobilni telefon
(3GPP release =2 17 )

Rad u mobilnim opsezima?

(o’ ((EE())

Mobilni telefon

o
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3GPP Release 17118

5G NTN Frekvencijski spektar

Uplink Downlink
FE Ll (Earth to Space) (Space to Earth)
Lower path Spectrum crunch | 1256 (S-Band) | 1980 MHz — 2010 MHz 2170 MHz — 2200 MHz | FDD
attenuation {bamnds an:
3GPP, 1% Already be used .
. densely occupied)
bands for FR1 in legacy > uD 1o A0MH
NTN (R17) communication . ;p _;’th MIAZ | 1255 (L-Band) | 1626.5 MHz —1660.5 MHz | 1525 MHz — 1559 MHz | FDD
(components i
R usable
are available)
12.75GHz—-13.25GHz &
Ku-band 10.7 GHz —12.75 GHz FDD
3GPP, 2™ Introduction of 13.75 GHz — 14.5 GHz
bands Broailiiid FDD in FR2 may
proposed FR2 service offerin probably cause Ka-band (GEO) | 27.0 GHz—30.0 GHz 17.3GHz—20.2 GHz FDD
for NTN g interference btw
(R18) FDD & TDD Ka-band (non- | 27.0 GHz —29.1 GHz & 29.5
17.7 GHz - 20.2 GH FDD
GEO) GHz —30.0 GHz ‘ ‘
{ lzvor: 3GPP TR 38.811, 3GPP RP-212144, R&S, Nokia)
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Non-Terrestrial Network
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Krajnji korisnici

m '.o"

0.0
1M A

— (7
St = f (@)
£ Q — g

Transportni i putnicki
brodski saobracaj

Aerodromi

NTN gateway gNB
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Terrestrial Networks zone bez pokrivanja

Urbana podrucija
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N NTN dodatno pokrivenje




<% = Trenutno dostupne i buduce usluge u

satelitskim opsezima

Qualcomnm

Samsung Huawei

e 2-way: P60 series,

Honor, Motorola, Mate X3 series,
Phone iPhonatid seriat Nothlng,. OPP.O, vivo, Motforola .Defy 2 novall Ultra;
Availabilit (Now available) Xiaomi (Available in 2023 ? * 1-way: Mate 50
y (To be available in Q1), CAT S75 series, Mate Xs
2023 H2) series
(Now Available)
One-way SOS Two-way SOS Two-way SOS Two-way SOS One & Two-way SOS
messaging messaging messaging messaging messaging

e Globalstar Iridium L ? Deidou
Operator Skylo

LEO LEO GEO LEO GEO

Proprietary Proprietary JGRERTLNIN JGRPRIZEITN Proprietary
standard standard

Izvor : R&S, Apple, Qualcomm, MTK, Samsung, Huawei)
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Emergency SOS

CONNECTED

Keep Pointing at Satellite
to Send and Receive

@ Opening Messages...

Emergency SOS

What's the
emergency?

y Car or Vehicle Issue

Emergency SOS

Who needs help?

Me

Sickness or Injury

Someone Else

) Crime

Lost or Trapped

Fire

Multiple People




Emergency SOS

Emergency SOS

What best describes
the emergency?

Stranded

Trapped

Lost

Other

Emergency SOS

Do any of
these apply?

Steep Terrain

Water

Cave

None
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Apple Emergency SOS usluga

,A text compression algorithm was
developed to reduce the average
size of messages by 3x, making
the experience as fast as possible”
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IPhone 14 Zemaljka stanica ~ Apple centar Spasilacka sluzba
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“= Buduce usluge u mobilnim opsezima
Starlink 1 T-Mobile

,Coverage Above and Beyond”

* T-Mobile, Mid Range opseg 1.910 — 1.995 MHz

« Starlink sateliti druge generacije

 Testiranje sistema, krajem 2023 godine u ogranicenim
zonama (Havaji, Aljaska, Puerto Rico)

 Fazal: SMS, MMS, Tekstualne aplikacije

« Faza ll: Telefonija, Internet
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Reqgulatorni izazovi

« Harmonizacija opsega

* Roaming sporazumi

« UcCesce satelitskin operatera na aukcijama za dodelu spektra
* Numeracija u satelitsko-mobilnim mrezama
 Interoperabilnost korisniCkih uredaja

* Presretanja podataka u satelitskim mrezama sa Mesh topologijom
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Fallback resenje za kritiCnu infrastrukturu

<S> RATEL
Primer postojeCeg reSenja za %

“

potrebe pokrivanja ruralnih T Korisnicki
dai

podrucija (2022-): | uredaj

A
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== Satelitski Satelitski

=D
Core Network NTN gateway Terminal Terminal
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Univerzalni servis

« ,The European Commission recognises the potential of Satcom
solutions and has taken first steps towards a European space-
based connectivity initiative”

(BEREC Report on Satellite Connectivity for Universal
Services, 2022)

« Usluga Univerzalnog servisa je tehnoloski neutralna

« Parametri kvaliteta usluge satelitskih servisa su uporedivi sa
parametrima postojecih terestrickin mrezama

« Jedino resenje u ruralnim podrucijima bez mobilnog pokrivanja

« Cena kao otezavajuci faktor
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Hvala na paznji!

Pitanja?
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