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= .
NV Terminal types (as of January 2023.)

1st generation 2nd generation

L A

,Dishy McFlatface” ,Standard” ,High Performance” ,Flat High Performance”

More info: https://www.starlink.com/specifications?spec=1
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https://www.starlink.com/specifications?spec=1

DD ,High Performance” — what’s in the box?
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o Watch for blocking stuff!

—

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH 20th of September, 2023.



Turning it on

Out of the box, assembled state Movement during statup procedure Final position with active service

Automatically adjusted tilt

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH of September, 2023. 10



UD Turning it on

STARLINK ™~ 42 STARLINK 4| ADVANCED SPEED TEST

\ \

STARTEST STARTEST

OFFLINE ONLINE -

Searching

WIF| ROLITER

Mbps 168 Mbps
1

load 10 Mb d

VISIBILITY RANGE VISIBILITY RANGE

STATISTICS > || sTATISTICS

1DEVICE >

SETTINGS > {7} SETTINGS

SUPPORT > (T)  SUPPORT

During startup With service running Built-in speed test
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Starlink router (CPE)

* No Ethernet port, only Wi-Fi
* No Wi-Fi 6 and no WPA3 encryption

* No external antenna connector

* Wi-Fi coverage extension officially only
possible with Starlink ,,mesh” nodes

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH 20th of September, 2023.
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o _
NV TCP/IP — factory CPE

< SETTINGS

* No router web admin page for settings (it

redirects to www.starlink.com)

A few settings can be changed through the
cloud via the mobile application

* No port forwards, no public IP address by
default. You’re being NATted either behind this
CPE, or behind a CgNAT

LOG IN TO EDIT

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdbert H. Arkosi, NMHH 20th of September, 2023.
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http://www.starlink.com/

= o .
NVIHH TCP/IP — direct WAN, public address

* Public IP address can be requested separately (DHCP, seems static)
* Needs a 5-minute power-cycle

e |P address geolocation may be incorrect (not in your country!)

S5fa@d aQ

Felirat

+ német

S
KOZVETITESEK
o)

EZ A TARTALOM CSAK MAGYARORSZAGON ERHETO EL.
THIS CONTENT IS NOT AVAILABLE IN YOUR REGION.

dass sie Frauen auf eine Art haben k¢
wie kein anderer Mann.

Gaga: Five Foot Two
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o TCP/IP — public ports

Public

Internet

Connection
Starlink attempts

MNICT:
{public IF)

T
i
= T —
P

Firewall and router

Test server Test client

Result: all TCP and UDP ports (1-65535) can accept inbound connections

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosh NMHH 20th of September, 2023.



14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI)

Raébert H. Arkosi, NMHH

Speed and latency

20th of September, 2023.
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L
NV Speed and latency

Technical parameters of the service in December 2022 (as stated on the
website):

Package Availability  Latency (ms)  Download (MBps) Upload (MBps)
,STANDARD” >99% 25-50 20-100 5-15
,BUSSINESS” >99% 25-50 40-220 8-25

,BEST EFFORT /

>999 - - -
VIOBILITY” >99% 25-50 5-50 2-10

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdbert H. Arkosi, NMHH 20th of September, 2023.
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o Speed and latency

10 immediate speedtest.net runs, in December 2022

Speedtest.Net speed measurements

Download speed (Mb/s) Upload speed (Mb/s) Latency (ms)
225,47 28,36 83
269,42 36,49 97
245,55 26,42 103
193,39 15,13 89
212,53 28,91 122

224,1 29,58 90
252,03 29,99 94
188,66 46,39 93
205,26 28,42 105
175,54 19,75 100

219,195 (average) 28,944 (average) 97,6 (average)

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdbert H. Arkosi, NMHH 20th of September, 2023.



60.00

50.00

40.00

30.00

Milliseconds, Percent

2000 |

10.00

0.00

12/25 21:26

@ packetloss @ delay average

12/27 01:13 12/28 05:00 12/29 08:46

Time Period: 1 Week Resolution: 1 Hour

Latency and lJitter

O delay std. dev.

12/30 12:33

Sat Dec 31 13:29:46 2022

5 days of continuous pinging to 8.8.4.4 every 500ms
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UD Jitter

(R B
.:.j.:; 5mMS (when straight above the linel)
e '
P 692km 550km 692km

4ms
f]

840km

Budapest, Terminal Frankfurt (Usingen), GW/PoP “

Test server

Ili' ~60ms — with signal processing
TR

Test client Internet

High jitter due to satellite movement and handovers
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UDI. M Usability issues due to latency and high jitter

Compared to wired terrestrial services, Starlink is less appropriate for:
* |PTV-like audio-and video streaming (UDP unicast, multicast)
* Very low delay audio (less than 100ms, pro-audio applications)

e Online gaming (Microsoft Xbox Series X —, Rocket League”)

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH 20th of September, 2023.
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Radomes courtesy from Grante Zrt.

No serious influence, service OK

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH

Using radomes

20th of September, 2023.
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Using radomes

DEBUG DATA

STARLINK DISH

Ping drop rate

100.0%

“

0.0% 100.0%

INFO

Searching for 6 minutes

Gathering obstruction data @

STATUS

Clay roof tiles Slate tiles

.
[ ]
.
L]
[ ] service location
L]

No update available

Se rVi Ce Sto p p e d ! ID: ut01000000-00000000-001a8bb8

Software version: 1745cc47-0abc-4ef4-8ccT.

Error in the app: Uptime: 7 minutes

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdbert H. Arkosi, NMHH 20th of September, 2023.
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Partial blocking outview

VISIBILITY @

Starlink is partially obstructed. Expect an
interruption every 58 secands.

® Clear View Obstructions

Rébert H. Arkosi, NMHH 20th of September, 2023.
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Partial blocking outview

VISIBILITY

OUTAGES

7:45 PM
7:00 PM
7:00 PM
6:56 PM
6:53 PM
6:51 PM
6:48 PM
6:46 PM
4.07 PM
3:47 PM
3:34 PM

3:31 PM
CHECK FOR OBSTRUCTIONS
3:20 PM

3:02 PM
2:20 PM
* 115PM
*  1:14PM

Does this look correct?
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60M
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40M

30M

Bits Per Second

20M

10M

15:26:40

Download

16:00:00

Energy usage

Upload

o o

16:33:20 17:40:00 18:24:00

Maxing out with download and upload transfer
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0
NVHH Energy usage

o Standby Intensive download

- | S _— |

| T T 1 S |
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o Standby and heating - Intensive upload
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Starlink teljesitmeényfelvétel

Energy usage

85 W

80W -

75W
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Netflix

Skype

- N |l||
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\TlebbéngészéT

14:00 16:00 18:00
== Teljesitményfelvétel Mean: 56.4 W Last*: 55.7W Max: 88.4W Min: 50.1W

Aktiv adatforgalom

20:00 22:00 00:00 02:00 04:00

Average on 24 hours timespan

Rébert H. Arkosi, NMHH

néljlil

06:00

08:00

10:00 12:00

20th of September, 2023.
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Thermal camera view

Heats up more at the bottom

The MIMO antennas can be seen

Back is also warm

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH
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SETTINGS

SLEEP SCHEDULE

Conserve power by scheduling your Starlink to sleep.
Starlink won't provide Internet or melt snow while
sleeping.

Accumulated snow may take several hours to melt

after your Starlink wakes up, and you may need to
clear off snow to resume service.

Enable sleep schedule -

Wake

Sleep
11:00 PM 7:15 AM

f//
v,

Sleep mode

« A Sleep schedule can be set

* No service during sleep mode

* No de-icing in sleep mode

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI)
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UDI. M Conclusion

* Very good for average internet usage

* Business plan has public IPv4 address with server-like functionality
 Weak CPE/Wi-Fi, advisable to use own instead

e Limited usage for industrial/professional applications

* Very high energy demand, compared to other technologies

14th meeting of the ITU Expert Group on Telecommunication/ICT Indicators (EGTI) Rdébert H. Arkosi, NMHH 20th of September, 2023.
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Thanks for
watching!



