


Starlink na FUTURETEC?

Satelitni internet pro koncoveé uzivatele - a ISP ani neni mezi nami :-)
Nejde to prodavat (neni velkoobchodni ani partnersky model)

Neni to jeste plnohodnotna sluzba - spiSe giganticky komercni pilot
Pouzité technologie jsou nam ISP vlastne k nicemu

Mozna to ale v budoucnu hodné zméni fungovani telekomunikaci
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Starlink - timeline

2015 - koncept - nizky orbit = nizka latence, levny terminal
23.5.2019 - vyneseno prvnich 60 satelit
Listopad 2020 - spusteni komercniho provozu
Aktualné cca 400 000 uzivatelu

18.5.2022 — 2300 satelitu

Aktualni stav: https://starlink.sx
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Vseobecne

Satelitni mega-konstelace na nizké obézné draze (LEO)
Aktualné cca 1600 aktivnich sateliti, celkem vyneseno 2000+

Prvni obalka: 1440 satelitt - 550 km / 53.0°
Druha obalka: 1440 satelitu - 540 km / 53.2°
Treti obalka: 720 satelitd - 570 km / 70°
Ctvrta obalka: 336 satelitd - 560 km / 97.6°
Pata obalka: 172 satelitu - 560 km / 97.6°

Vize az 42 000 satelitu (pro masivni plosné kapacity bude ale potfeba zvysit
spektralni efektivitu a pridat pasma). -
SPACEX



Druzice

Starlink v1, v1.5

e Rozmery 3.2 x1.6m x 0,2 m
+ cca 10m solarni panel
Hmotnost 260, resp. 295 kg
Kapacita 20 Gbps
Laserove PTP spoje - v1.5
Ku pasmo pro uzivatele

Starlink v2
o V planu 2022 (nutnost Starship pro vynaseni)
o Délka cca 7m, hmotnost 1250 kg
o Kapacita ,o rad vyssi nez Starlink v1.0"
o Prida se pravdepodobne V pasmo
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Pozemni stanice

» 14 stanic Evropa, 40+ Severni Amerika,
14 Latinska Amerika, 25 Australie+ostrovy

e Bez stanic - Asie a Afrika

e Dosah cca 1000 km
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Terminal

o Aktualné dva typy (“kulaty”, “hranaty”)
o Motoricke nataceni + beam stearing

Supplemental Information Regarding Earth Stations

In this application, SpaceX seeks experimental authority to allow testing of a hew terminal
mtegrated by SpaceX with Space’™s licensed non-geostationary orbit satellite system. The terminal will
be tegted in five hixed locations, Tnformation on the characteristics of the terminal is sel forth helow,

o Vytapéni pro zimni provoz
» Prikon typicky 100 W, spickove 180 W

Operational Config.

Manulaciurer

SpaceX

Part Number (O 0E950-301
TX Antenna

Diarweter () 12.27 X 12.3" syquare

TX Antenna Gain (dBi) 34.2

TX Antenna Full Reamwidth (deg) 1.5 (HPBW)

TX Power {W) 32

TX ERP (kW) 5l

TX EIRP ((dBW) 301
RX Antenna

Diameler (m) 12,27 X% 1227 syquane

BX Antenna Gain (dBi) 34.2

RX Antenna Full Beamwidih (deg) 3.4

RX Figure of Merit (dB/K) &2

February 2021 10,000

June 2021 100,000

February 2022 250,000

May 2022 400,000
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Vytapéni pro zimni provoz
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Princip fungovani

-
» Pravdépodobné 250/125 MHz kanal, max 64 QAM g N
o Kruhova polarizace
» 16 uzkych “svazkd” kazdy satelit

Starlink
Satellite

Type of Link and Initial Frequency Roanges® Final Frequency Ranges

I'ransmission Direction
User Downlink

- . 10.7 - 12.7 GHz 107127 GHz
, Sulellile-to-User T 1
Earth Station e
Downlink Communication Link Cateway Downlink 107 - 127 G ﬁ; - lﬁ-g ?E?
10.7GHz — 12.7GHz Satellite to Gateway T 188 193 GIlz
19.7 - 20.2 GHz
Downlink .
User Uplink ) 12.75 - 1325 GIlz
n > % ser Terminal to Satellite A=A . ]
Upli 17.8GHz — 19.3GHz User Termi Satelli 14.0 - 14.5 Gllz 140 14.5 GHz
Uplink
14.0GHz - 14.5GHz P Gateway Uplink 14.0 - 14.5 Gllz

27.5GHz - 30.0GHz Gateway to Satellite 14.0 - 14.5 GHz 27.5-29.1 GHz

P N 205 - 300 GH:
4 TT&C Downlink 12,15 1225 GHz
12.15 - 12.25 GHz

18.55 — 1E.60 GH=

Starlink CPE +

i i Tr&C limk 13,85 — 1404 GGH 13,85 — 14040 GHL
WI-Fi router Starlink Gateway Site Up z x

Table A2-2. Summary of Phased Frequency Usage




Princip fungovani

SpaceX SpaceX
SAT 5 S5AT 550
I e e o 230k
AU altitude e o AT altitude Sm———
44.85"” *44.85° " 56,557 ¥56.55° ..
Use.r ,f““\ilﬂ a0°~ USE_!I‘ /x"\zg 25;/' .
Terminal - 1 + . Terminal - * ¥ .
o area the satellite can cover —— - area the satellite can cover —
) (573.5km radius) B (940.7km radius)

Figure A.3.1-1: Steerable Service Range of Ku-band Beams (550 km)
At Full Deployment and Initial Launch
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Nejcastejsi myty o Starlinku

Ma to velkou latenci - nema
Je to pomalé - neni

Je to nespolehlivé - nemusi byt. Vliv poCasi zanedbatelny, masivni
redundance, v podstaté vseho krome uzivatelskeho terminalu

Je to jenom “do Afriky” - neni, paradoxné v soucasnosti starlink pokryva
predevsim vyspelé a infrastrukturou penetrované regiony (pasy)

Je to drahé - cena je u projektu EM v této fazi pouze v roli regulacniho
Instrumentu pro fizeni velikosti komercniho pilotu (bety). “Nastésti” je sluzba
zatim relativne draha
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Mato velkou latenci - nema

New York-Seattle
. Sat dist:5480
Sat RTT: 36ms

. p ’ . . | ‘ A% ' | L Gre.atcircle fibré RTT: 38ms
» Geostacionarni satelity (35 786 km) typicky .\ Gurtont Intomet RTT: 78ms

600 ms
o Starlink typicky 40-60 ms, cil 20 ms

s

o Latence pro dlouhé trasy muze byt nizSi nez
optika

Satellite Internet Performance vs. Fixed Broadband in Poland
Speedtest Intelligence” | Q4 2021

Download Upload
(Mbps)
SpaceX Starlink ] — 179,725
All Fixed ® ™ 832.88

o 50 100 150

Median Download and Upload Speed (Mbps)

ﬁ SPEEDTEST Bary indicade 35% confidance frfarea i



y

Je to pomale - nen

Méreni 14.6.2022, Praha




Je to nespolehlive

Interni mechanismy fizeni pokryti, zateze, vCetné predikce
degradace sluzby vysoka mira redundance

Odolava zivlim (zemétreseni, vichry)

Tézko sabotovatelné (valeCné konflikty)

Minimum obsluhy = mala Sance na chybu TR ‘

Velmi snadna redundance terminalu -

Snadna instalace = malé riziko spatného provedeni

® Deanioac: D01 Mbps ® Uplogd: 0.0° Mups




Je to jenom do Afriky

AVAILABILITY @ AVALABLE @ WATLIST  COMINGSOON (%) ﬁ

Starting in 2023




Je to drahe

o Terminal: 15 600 KC
o Mesicni poplatek:
Residential: 2 579 KC RV: 3 259 K¢
o Starlink Business: 2 500 USD terminal + 500 USD mésicné
o mozna jiny terminal, support, vefejna IP, vySsi kapacita - cca 350-500 Mbps

Sluzba Residential je vzdy vazana na adresu

Zména je mozna, navrat na puvodni adresu ale neni garantovan
Pro Casté presuny slouzi tarif RV

Mobilni pouziti neni zatim podporovano

SpaACExX



Starlink for RV
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Moznéeé vyuziti pro ISP ?

+ Okamzité dostupna sluzba v podstaté bez instalace
+ Zadny FUP

+ Prochazi bézny provoz, IPSEC VPN bez problému
+ RV tarif je mozné platit za jednotlivé dny

- V podstaté nulovy support
- NAT, verejna IP jen u business
- ObCasné vypadky, vétSinou pfi omezeném vyhledu

= Muzeme si Starlinkem obcCas vypomoci, kazdym dnem se ale sluzba i
infrastruktura méni. Dava smysl ji brat vazne a sledovat.
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VanCo

Dekujeme za pozornost.

WWW.vanco.cz
www.wifishop.cz
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