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About CCMA - Corporacio Catalana
de Mitjans Audiovisuals

The Corporacié Catalana de Mitjans Audiovisuals (CCMA) is the Catalan public
organization that manages the audiovisual media of the Generalitat de
Catalunya.

Its mission is to act as a public service with a firm commitment to quality,
independence and the promotion of Catalan language and culture.
Its audiovisual offer includes:

 TV: TV3, 33, Super3, 3/24, Esport3 and TV3Cat.
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 Radio: Catalunya Radio, Catalunya Informacio, CatMusica & iCat FM
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« Digital Media: website, mobile apps, Connected and Hybrid TV, social
networks, etc...
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About Starlink

« Starlink is a satellite network
operated by SpaceX to
provide low-cost internet
coverage in remote
locations.

« It's the first and largest
satellite constellation using
low Earth orbit.

« Almost 3400 working
satellites in orbit.




About Starlink

Satellite constelation

« SpaceX proposed
a constellation of almost
42,000 satellites circling
the globe in low orbit.

 Increasing satellites
constelation will allow a
better service.

« Very low latency (about
20-40ms) thanks to the
use of LEO (about 350
and 550km from the
earh surface).




About Starlink

Services

» |t currently offers 6 diferent services:

* Residential (fixed positions)

« Business (better performance)

RV (portable) - interesting for broadcasters, streamers...
e Maritime

« Aviation

« 10T




TV/Radio Contribution with Starlink

The alternative when you have no alternative

Starlink RV is an interesting communication option for live audio/video
transmition/contribution.

« Live broadcasts - in areas where you have no signal coverage.

« Bonding broadcasts - For example as a backup or BW increase in
4G/5G connections.

Advantatges:

« Very light, portable
& easy to connect (plug&play)

« Low price communication link




TV/Radio Contribution with Starlink
History

CCMA has always been aware of last technologies applied to live
contributions.

= L7 3
2006 — 3G live video 2008 — Flyaway Ku 2010 — Driveaway IP
with a Nokia N90 satellite connection satellite connection




TV/Radio Contribution with Starlink

Test proposal

Use cases of Starlink network for radio and TV contribution.

«

STARLINK

 Radio
(audio contents)

e TV
(video contents)

Both live and recorded test considered the possibility to use Starling as a
single communication or as a backup of a second communication link.



TV/Radio Contribution with Starlink
CATALUNYA RADIO - Test results
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TV/Radio Contribution with Starlink
CATALUNYA RADIO - Test results




TV/Radio Contribution with Starlink
TV3 = Test results

254 Mbps

4.8 Mbps Upload * 25 ms Latency




TV/Radio Contribution with Starlink
TV3 — Test results




TV/Radio Contribution with Starlink
TV3 — Test results

< NETWORK STATISTICS
Test results during a 2h long video contribution:

UPTIME © OUTAGES

——pe—p—— ———————————

* FullHD Video Bandwidth about 6Mbps
(using TVUNetworks streaming app) Lo 2 ours

Possibly Obstructed 13s ©
 Video delay about 2,5s Netwrk ssve 5
« Satellite latency about 50ms p——

« Good behaviour (only affected
by S h Ort Ou tag eS) Below are all outages 0.1 seconds or longer

that occurred in the past 2 hours. You may only

LATENCY © Min: 19 ms Max: 76 ms Last: 45 ms

THROUGHPUT © SPEED TEST

notice these during anline gaming and video
calls. @

. . Lo 1:08 PM > POSSIBLY OBSTRUCTED  0.4s
* Negative Point: it CAN be affected |pmeigtsamectyegs ————
11:04 AM > POSSIBLY OBSTRUCTED 10s
by Short Outag eS 11:02 AM > POSSIBLY OBSTRUCTED 2s ‘ H‘ N \
* 11:01AM > SEARCHING 12s

. - 5
10:59 AM> BOOTING mass | o Downtoad 0aiidia




TV/Radio Contribution with Starlink
TV3 = Test results

Results may vary based on:
« Location

* Vision of the sky
(and number of satellites)

« Predictable improvement of the service
due to the update and increase in the
number of satellites

European Starlink Coverage




TV/Radio Contribution with Starlink

Let’s go further...

On September 19 Elon Musk announced
that Starlink works on all continents, even
in Antarctica.

Also on September Catalunya Radio had
the challenge of traveling on an
expedition to Antartica, specifically to the
Spanish base on Livingston Island.




TV/Radio Contribution with Starlink

Let’s go further...

So we though... Why not testing a live TV/Radio HD contribution from
“the end of the world” and using Starlink LEO satellites?

o
Is there satellite coverage?



TV/Radio Contribution with Starlink

Catalunya Radio — Test results from the Antarctica

Spanish Antarctic Base Juan Carlos |
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TV/Radio Contribution with Starlink

Catalunya Radio — Test results from the Antarctica

Really easy to deploy the antena.
But not so easy to get good coverage'!

DISPONIBILIDAD (© INTERRUPCIONES DE SERVICIO

DISPONIBILIDAD () INTERRUPCIONES DE SERVICIO

Ultimo 54 minutos:




TV/Radio Contribution with Starlink

Catalunya Radio — Test results from the Antarctica

Why long outages? Only a few rings of satellites pass through Antarctica

10:38:55:06

Movement of rings could be predictable!




TV/Radio Contribution with Starlink

Catalunya Radio — Test results from the Antarctica

Keep waiting the wave!




TV/Radio Contribution with Starlink

Catalunya Radio — Test results from the Antarctica
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Viatgem als dos extrems del planeta

La ciutat de Tromsg és la capital de I'Artic noruec i esta situada en una illa




TV/Radio Contribution with Starlink

Catalunya Radio — Test results from the Antarctica

Viatgem als dos extrems del planeta

A l'illa Livingston, a I'’Antartida, hi ha la base cientifica espanyola BAE Joan Carles I




TV/Radio Contribution with Starlink

Conclusions

Is Starlink interesting for Broadcasters? Yes:
« Starlink constellation delivers global internet coverage.

« The serviceis good enough to allow TV/Radio/Streaming contributions with
low latency and at a low cost.

* It can be used as a backup for communications or as a stand alone link.

* ltallows live transmition from nearly anywhere, and only 3 minutes needed to
deploy (really plug & play).

But:

* Requires a 100° cone unobstructed view of sky.

« It may suffer of short outages affecting the video/audio transmission.

« The coverage at Antarctica is still not good enough nowadays.

(Starlink Business service was not available when CCMA started the testings. It is supposed that the results
could be better with the new service)



