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Vem ar jag och hur kom jag hit?

Heidi Himmanen
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Hur fungerar mobilteknologi?

. ilﬂ a X _ 0 = - :‘-“.D a ¥ _
= - = = 0 = a =
x E - .ﬁ. xﬁﬂ.. iﬁ x K. ﬁ 2 E . ﬁ xai.. é/"
= x a Ak = E a A - —_ x aa 4
- & - & = * = -~ -
ﬁ L o= = a @O - . = ﬁ L = = a 0 G ;
S s N = * "0 & =
TRATICCM 7.2.2023 4



Vad ar ett mobilnat?
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Koko sahkomagneettinen spektri

S A T

lonisoimaton sateily

Mikro-  Infra-
kentit aallot aallot puna valo

Magneetti- Radia-

Traficom hallinnoi radioaaltojen osuutta
sdhkémagneettisesta spektrista.
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Liikenne- ja viestintavirasto ‘
Lampovaikutus

Huom! Teho ratkaisee, ei taajuus!
Voidaan asettaa turvallinen tehoraja

tai kdyttda hyvéksi, esim. mikrouunit.

@ STUK

Mikyui

1 L Y

lonisoiva sateily

Ultra- : ©  Runtgen-

Samma-
violett ziteily = dtaily
Alfaz dtaily

Beetasiteily

Muuttaa aineen rakennetta

Huom! Taajuus ratkaisee, ei teho!

Ei turvallisia rajoja, kaikki séateily
haitallista (syovét, mutaatiot).
Sé&teilyldhteiden (réntgen, ydinvoimala)
haittoja voidaan verrata luonnollisiin
léhteisiin (radon, kosminen sé&teily)

@ STUK




kapea |dhete 4

=

vahan muutoksia L\
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Banduidth

paljon muutoksia
(siirretaan paljon tietoa)
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Radiotaajuuksilla voidaan siirtda paljon tietoa, mutta mité
enemman tietoa siirretdén, sité enemmadan spektria tarvitaan.
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Figure 1 — Qualitative illustration of coverage and capacity versus frequency.
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Fran 4G idag till 6G pa 2030/40-talet
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De snabba mobilnatens tackning

» Nopea 5G-verkko on saatavilla 84 prosentilla suomalaisista
kotitalouksista. Nopealla verkolla tarkoitetaan tassa
latausnopeudeltaan vahintaan 100 megaista ulkoverkkoa, kun

verkon ruuhkautumista, luonnon tai rakennetun ympariston esteita 6/2022
tai laitteiden asettamia rajoituksia ei oteta huomioon. - 4G 100 Mbit/s i
g s e
o I 5G 100 Mbit/s
Nopean matkaviestiverkon kattavuus download-nopeuden mukaan Y SR
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@ 4G 100 Mbits/s @ 5G 100 Mbits/s
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4Q 2021

M 4G Peruspeitto
B 5G Peruspeitto

6/2022 b g
B 4G 100 Mbit/s "
B 5G 100 Mbit/s
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Enhanced Mobile Broadband

Gigabytes in a second
3D video, UHD screens

Smart H Buildi
mart Home/Building Work and play in the cloud

Augmented reality

Industry automation

ie —— Self Driving Car
Smart City —— Mission critical
[ application
e.g. e-health
Massive Machine Type Ultra-reliable and Low Latency
Communications Communications




>G Momentum
ekosystemet gor
Finland till
foregangare inom 5G

5G Momentum webbplats: https://www.traficom.fi/sv/kommunikation/kommunikationsnat/5g-
momentum-ekosystemet-gor-finland-till-foregangare-inom-5g

Videon (pa engelska), podcaster (pa finska), evenemang (pa finska) och nyhetsbrev (pa finska)
https://www.traficom.fi/sv/kommunikation/kommunikationsnat/5g-momentum-videor-
podcaster-evenemang-och-nyhetsbrev

TRATICCM 7.2.2023

13




Finnish 6G Flagship (2018-2026) started global
6G Vision building

« 6G Flagship’s joint 6G vision
building via 6G Summits
and 13 multi-disciplinary
White Papers since 2018

« 300 experts from 100

organisations in 30
countries

« Multi-stakeholder
collaboration: academia,
industry, and public sector

 New: From non-public

private 5G networks towards

local 6G connectivity

TRATICCM
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Vad gar mitt jobb ut pa?
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Actions by Traficom towards 6G

/New spectrum\

470-694
MHz

Tech

\ evolutio
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/International\

RSPG 6G

development

/ Regulation \

Licencing
regimes

Dynamic
spectrum
use

Spectrum &
infra sharing

Fibre &
passive infra

Cyber

/Co-operation\

Supporting
RDI

Connectivity
for tranport

Climate &

security

environment

/
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Finland medverkar starkt till det
europeliska 6G-frekvensarbetet

Publicerad 16.03.2022 9:56

Den sjatte generationens mobilteknologi 6GC innoveras redan aktivt. Europeiska
kommissionen koncentrerar sig i bérjan pa 6G-teknologins utvecklingssteg i Europa och
bereder en fardplan fér anvandningen av 6G. Transport- och kommunikationsverket
Traficom samt kommunikationsministeriet deltar i 6G-frekvensarbetet for att sakerstalla
effektiv anvandning av frekvenser och utveckling av framtidens bredbandsnat och tjanstei

6_ Heidi Himmanen @HimmanenHeidi + 21 sep. 2022
"( This week in chairman duties in Brussels. #radiospectrum

#mobiletechnology #6G #europeancommission #rspg 4=

11 DuRetweetade

&

Penkkala Tapio @tapiopenkkala - 20 sep. 2022

Pitkésté aikaa tydmatkalla Brysselissa: "Workshop on Mobile technology
evolution and 6G development”. Puheenjohtajistossa @HimmanenHeidi
Mukana Suomesta myds @BlueMarja @UusitaloA

H#HG #6G

Q %3 3 ¥ 23 I||| lil
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Du Retweetade % Heidi Himmanen @HimmanenHeidi - 25 okt. 2022

6GFinland @6GFinland - 22 jLJFﬂ 2022 - i, Gave keynote speech at Beyond 5G conference in Japan continuing

B ) == @FinGovernment work on international co-operation on 5G/6G. Thanks
Brilliant job by @HimmanenHeidi and @BlueMarja at @I TUradiocomms! @MIC_JAPAN for inviting, @6GFinland @6Gflagship @Hexa_X_2020
Also a great example how Finnish organizations working for #6G @lvmfi @Ulkoministerio for collaboration.

development work together and support each other. We are alreeady
looking forward to your debriefing of the latest situation.

@TraficomFinland #5G #6G #vision #cooperation

£ Heidi Himmanen @HimmanenHeidi - 22 juni 2022 TRATICCM

Two weeks of @ITUradiocomms work on IMT-2030 soon to wrap up in
Geneva. Me for @TraficomFinland and @BlueMarja @6Gflagship

contributing for #Finland ==. Thanks to colleagues. @6GFinland and Finland towards
@Ilvmfi for support. 6G
#6G #UN #sustainability #society #spectrum #vision

Dr. Heidi Himmanen

#futuretechtrends

Beyond 5G International
Conference 2022, Japan

Q u O 1 Marjo Uusi-Pantti @MarjoUP - 13 jan.
Alkuja 6G:n ytimesta
#6G-paneelissa @Ti

#5GMomentum

Heidi Himmanen @HimmanenHeidi - 2 maj 2022
| am speaking at #6GSymposium by @6GWorld on May 24th. Check out
and register here: 6gworld.com/webinar/6gsymp...

Why do we Need:
Regulation Revolution?

Regulatory Experts Explore
Change In The 2020s

Register Free Here

Chalmers University
EETT & BEREC Telecom ParisTech

@) 2 ¥ s iht 188 &




6G Vision (draft)

Motivation and societal
considerations

» Inclusivity

» Sustainability

» Dependability

» Innovation

» Security, Privacy, Resilience
» Ubiquitous Connectivity

» [Global Standardization and
interoperability]

TRATICCM

Usage scenarios

» Immersive Communication
» Extreme Communication

» Massive Communication

» [Global mobile connectivity]

» Integrated Communication and
Artificial Intelligence

» Integrated Communication and
Sensing

Crosscutting themes
» Sustainability

» Security, privacy & resilience

7.2.2023
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WP 5D timeline for IMT towards 2030 and beyond

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

WRC-23 WRC-27

y LT
58 & & g8 8888 &
#41 #42| #43 w44 #54 #55 #59 #60 #61 | #62 #63

doysyioMm

Note 1: Meeting 5D#59 will additionally organize a workshop involving the Proponents and registered IEGs to support the evaluation process
Note 2: While not expected to change, details may be adjusted if warranted. Content of deliverables to be defined by responsible WP 5D groups

TRATICCM
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© 11:10 - 12:40 FI N LAN D @ Heidi Himmanen

Chief Adviser, Finnish Transport and Communications
Host: Heidi Himmanen, Traficom Agency Traficom

Keynote — The vision of Finland on 5G and

. " Timo Harakk:
Digitalization of Sectors E : S

‘,‘ Minister of Transport and Communications, Ministry of
Transport and Communications of Finland

Speaker: Timo Harakka, Minister of Transport
and Communications of Finland

Keynote — Deeper view on the technical aspects Markus Mettild

. RIGA LATVIA N R e POLICY AND STRATEGY STAGE ) , g
s ; : D © 0 4:30 0 G TGRS BB TWaHC R A roall Senior Adviser, Finnish Transport and Communications
. Agency Traficom
APP ATIO PUB R A O ON O Speaker: Markus Mettild, Traficom
ORD BA RO BORDER ] ABORA 0

Roundtable — Advantages of 5G for vertical Antti Kauppinen

industries (success and concrete advantages) CTO, Suomen Erillisverkot Oy

Moderator: Heidi Himmanen, Traficom

51 - Speaker 1: Antti Kauppinen, Chief Technology Juha Kela
4 ‘ Officer, Suomen Erillisverkot Oy CEOQ, Finwe Ltd
d P ¥ : Speaker 2: Video analytics and remote presence
- . ! solutions, Juha Kela, CEQ, Finwe Matthieu Myrsky
Speaker 3: 5G and autonomic vehicles, Matthieu Team Lead, Sensible 4
Myrsky, Remote Control Team Lead, Sensible4
Speaker 4: 5G, Drones and Urban Air Mobility, Gokuil Srinivasan
gte 0 0 Gl Srnivasin, Diestaraf Taalliny, Hotuts Director of Technology, Robots Expert Finland Oy

Experts
[ [R— e —— [E—

p e, <. i , Digial # y Speaker 5: 5G in Smart Cities, Markku Heino,
o0 &":/ LIAA “U‘:‘;-J" Imr,}% & Nordic Council e e AR -

of Ministers Of Latvia

Markku Heino

Principal Consultant and Ecosystem Leader,

B ¥ b W@

- Ecosystem Leader, Spinverse
Spinverse

Roundtable Mika Rantakokko

Moderator: Markus Mettald, Traficom

A7

Liaison Manager, 6G Flagship, University of Oulu
Speaker 1: Research, Innovation and

Collaboration with Finland 6G Flagship - Toni Mattila

Ecosystem. Mika Rantakokko, Liaison Manager, i",."r?
6GFlagship

Speaker 2: A description on how to collaborate

Head of Sustainable Manufacturing, Business Finland

with Finland on technology and innovation. Toni
Mattila, Program Director, Business Finland

TRATICCM
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Du Retweetade

Liikenne- ja viestintivirasto Tra... £ @TraficomFin... - 8 sep. 2022
Paneelikeskustelussa syvennytdan 5G:n mahdollistamien uusien
kayttbtapauksien hydtyihin ja niiden tuomaan lisdarvoon. Lisdksi
keskustellaan 5G:n automaatiosta ja etdkdyttomahdollisuuksista.
Moderaattorina Traficomista @HimmanenHeidi.

S = I A~ e
H#5G #5GMomentum

* Jani Lindroos
Helsingin Satama

» Elen Toodu
Sandvik

* Jani Katisko
Culun yllopistallinen sairaala

» Tarja Vuorinen
Turun Keaupunk!

* Moderaattorina
Heidl Himmanen
Traficom

TRATICCM

Liikenne- ja viestintivirasto Traficom &

TRATICCM - -
@TraficomFinland

5G Momentum uutiset -podcastissa kuulet 6G:sté ja
tyosta sen edistamiseksi, satelliiteista, 5G:n
hyodyntamisesta terveysteknologiassa ja
operaattorien 5G-terveiset.

Kuuntele podcast: youtube.com/watch?v=0DYS2r...

#5GMomentum #5G #6G

oMY SR
fersatt tweeter

TRAFICS

5G Momentum uutiset -podcast 23.11.2022

Tauno VBha-Helkkild Jarno Pinola Jussl Tolvanen
T=ficom VTIT VTT DNA
ALT

Heidi Himmanen

4:04 em - 25 nov. 2022

/.L.LULD




Heidi Himmanen @HimmanenHeidi - 16 juni 2022
Lue blogini liikenteen radio- ja viestintaverkoista. Teleportaatiota edes 6G
ei ratkaise. Juhannusmakkarat ja -juomat pité3 tulevaisuudessakin
kuljettaa fyysisesti mutta kuljetusrobotit ja -dronet voivat tuoda ne
nappéarasti vaikka mokin terassille.

#lilkenne #automaatio #5G #6G

~ Lijkenne- ja viestintivirasto Tr... @ @TraficomFi... - 16 juni 2022

"Lilkenteen automatisoituessa liikennemuotojen omia
radiojarjestelmia tdydentavit tulevaisuudessa nopeasti kehittyvat
matkaviestinverkkoja ja satelliittiteknologiaa hyddyntavat palvelut”,
kirjoittaa @HimmanenHeidi blogissaan.

Lue koko blogi

traficom.fi/fi/ajankohtais...

TRATICCM

Finnish Transport and Communications Agency

‘ ’ Finnish Transport

Infrastructure Agency

Future Fairway
Elements analyses
By Traficom & FTIA

Heidi Himmanen @ S4V Fairway final
seminar 29.9.2022

Lilkenne hyodyntaa nyt ja
tulevaisuudessa monia eri
radiojarjestelmia ja viestintaverkkoja

Kun lilkenne automatisoituu, liikennemuotojen omia radicjarjestelmia tulevat taydentamaan
nopeasti kehittyvat palvelut, jotka hyédyntavat matkaviestinverkkoja ja satelliittiteknologiaa.
Matkaviestinyhteyksien kehittyminen on tarkeaa niin tie- ja raideliikenteen digitalisaatiolle ja
automatisaatiolle kuin miehittamattomalle ilmailulle seka rannikko-, saaristo- ja
sisavesiliikenteelle. Yksi tehtavamme Traficomissa on tunnistaa tulevaisuuden lilkenteen

uudet tarpeet viestintapalveluille.
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VASABLADET

Lokalt v Ekonomi Ledare & debatt Sport Vv Blaljus Mer v E-tidningen

"Om tio ar kan vi ha hologrammoten och
radiostyrda stridsvagnar” - Heidi fran
Kvevlax en avdem som tar fram 6G-
teknik

Trots att 5G-néten inte har byggts ut i hela Finland ar planerna for 6G-
nitet redan i gang. Finland &r varldsledande inom nétteknologi och Heidi
Himmanen representerar oss i bade EU:s och FN:s 6G-arbete.
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Kvevlaxbon Heidi Himmanen jobbar med 6G-fragor bade nationellt och internationellt. Bild:
Hedvig Sandell

@ Hedvig sandell »
= ’

5G-reklamen haller inte vad
denlovar

Over 4 miljioner finlandare bor 1 dag pd ett 5G-cmrade, men far en del ar
tekniken fullstandigt canvandbar. 53 ar det for Freddy Stromsholm i Sibbo -som
betalar fir Elisas snabbaste uppkoppling.

encazir AYinm

Fradgy Strimahaim mogges kunne G Moemnaiinmg. TMD KA
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» Kvinnor och digitalisering

» https://www.lvm.fi/-/kvinnor-och-digitalisering-
inom-ikt-branschen-behovs-mangsidigt-kunnande-
och-olika-slags-manniskor-1393052

A 0/ S
Pans™ A

» Lank till evenemanget (51min)
https://www.youtube.com/watch?v=neUjTsZImOg

» Heidis presentation pa svenska vid 31 min.

» #womenintech blogg
https://impulssilvm.fi/2021/03/18/erilainen-tohtori/

» Gratis universitetskurser, Helsingfors Uni: o o ;égd
» h ttps: / / WWW.MOOC.fi / en / ;2:":‘?:? R e

» Gratis universitetskurser, FITECH: :
» https://fitech.io/en/ ;}::i;;d;%::i?;Ltji:;::r:;:mntinnstelmulngi :ﬂ:ﬁ:ﬁﬁﬂ:‘u

Adult learner, Degree student | Online | 2 ECTS |
Adult learner | Online | 3 ECTS | {= %I%

Application deadline: Continuously on-going Application deadline: Continuously on-going

TRATICCM Individuol course m Individual course
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Svar pa era fragor
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Vad ar din lon? - Jag blev doktor 2009

Tieteellisen jatkotutkinnon suoritta-
& neiden palkat valmistumisvuosittain

11 000
10 500
P M it 'rl;r!
:soof“"? ?i"':dlxl., i ;:
iarvo
ani
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Vad kan 5G/6G medfora i skolorna?

» AR/VR om t.ex. Vattnets kretslopp,
ga bakat i tiden eller ak till manen!

» https://www.traficom.fi/sites/default/
files/media/file/Hiukkavaaran koulun
5G-pilotti Anne%20Moilanen.pdf

» Se video (borjar vid 13:45 min):
https://www.youtube.com/watch?v=
47J61584C0OU

TRATICCM 7.2.2023 28




Hur beaktas hallbarhet?

» 6G Visionen (utkast): Sustainability refers to the principle of ensuring that our
actions today do not limit the range of economic, social, and environmental
options open to future generations. IMT-2030 is expected to contribute towards
the achievement of the UN’s sustainable development goals (SDGs), e.qg., to
improve life quality, healthcare and learning, combat climate change, and
eliminate digital divide. The future IMT systems are envisaged to be built on
energy efficient technologies and are supposed to reduce greenhouse gas
emissions to help address global warming, biodiversity loss, and pollution.

» Finlands klimat och miljostrategi for IKT-branchen:
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/162911/LVM 2021
05.pdf?sequence=1

TRATICCM 7.2.2023 29







