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Where are we going?

LACK OF FINANCES LACK OF PEOPLE

HOMOGENOUS DIVERSE

ON LOCATION ANYWHERE
DIGITAL Al-SUPPORTED
IN SILOS ACROSS TEAMS
PLANNED EXPERIMEMTAL

CONROL FAIL EARLY!




Hierarcical Network of teams
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Management knows best ‘ Team knows best

... with help from external teams



Purpose & Goals

Why

are we doing this?

Execution

How
todo it?
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Learning

Results & Follow-up

What

have we created?
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NIFK
Finding the right balance?

Speed and !
experimentation =~ f----------ooooeommeeiooooo R [EREEEEETEELEr s

Control and project based
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NIFK
Finding the right balance?
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Satellitt-eier om utfall i Europa: -
Vitror det ble forarsaket aven
cyberhendelse

Viasat tror en cyberhendelse var grunnen til at
bredbandssatellitten KA-SAT falt ut samtidig som Russland
begynte invasjonen av Ukraina sist uke. Selskapet jobber med a
finne arsaken.
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Russland har invadert Ukraina
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§ 23 NRK has responsibilty for preparedness =0 =

- Flere titusen
paler er skadet
. SR I s

Enable the government to reach out to the population in
the event of national crises and disasters



5G Drone control
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Defence Slice has dedicated
5G Core also in Edge

Important Services available in our |
Defence NW Slice e.g. PTT y

{Appication Function)

MHotrwgtiant

Autonomous Edge

(MEC) connected to

gNB (basestations)
Rygge Airbase
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1.0 BEST NETWORK
SOFTWARE
BREAKTHROUGH

Network Slicing to separate Public and Military traffic

eMBB NW Slice
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Public nationwide
5G SA networks

< Separation >
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| Defence NW Slice
Strategic 56

Nationwide
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Contribution vs Production -

Contribution Scenario (existing)
- Primarily for *News Gathering™ today

*  Key Requirements
- Increased Flexibility, reduced setup-time
- Variable quality and high latency acceptable
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RECSRDS
(local) Production Scenarios

-~ Usage of multiple cameras & devices
simultaneously

-~ Planned confined area {(sometimes moving)

* KeyRequirements
- No compromise on quality and latency

-~ Time Synchronization between cameras &
devices



56
S5G NETWORK CONFIGURATIONS IN CONTENT PRODUCTION RECORDS

Self- or third

PLMN operated by MNOs party operated
>

*

QoS enabled
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V€ >
Best-effort bbb heishopaly PNI-NPN* SNPN**

4 Priontisation shicing
Less tailored to QoS requirements ] More tallored to QoS requirements

Less control ‘ More contro
Ad-hoc Planned

Global / large area , Local area
e =5

" PNENPN - PO Networt Inlegraled RO PUDIC Netacrk

Source: «access for 5G non-public networks in professional content production», 5G-records
=OAPN - Saandacne Nondubic Netwars P P p



56
5G NETWORK CONFIGURATIONS IN CONTENT PRODUCTION RECORDS

+ /Self- or third
party operated
- >

PLMN operated by MNOs

e QoS enabled
; Not commercially available SNPN**
Less tailored to QoS requirements ) More tallored to QoS requikemcins
Less control ‘ More control
Ad-hoc Planned
Global / large area | Local area

= =0

* PNENPY - P Netaors Yegramd Noo-Puoic Netwdors

- a Source: «access for 5G non-public networks in professional content production», 5G-records
SN - SUrCaore Non-PLOK Networt P P P



Flexibility New
workflows

Fully
wireless
production

use/ ad hoc

Local
coverage

ECOnOmy

Business

model

Mass-

market
equipment







Midtstuebakken
Ski jumping arena
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5G Beamforming

“Massive MIMO" uses phased array antennas
] } , on towers to enable beamforming at
i | | : mmWave frequencies, improving signal
@®Kam 6 ‘

quality and strength for users.

‘-‘.'-‘N::é"'.'.l |ll|0ngﬁ§:c:::00ng
Kam4 =
—*(sz) \‘_‘

| Kam
" (HH)

")
£e
s N
a <
S 2

é

32-QAM

a8 16-QAM
\ L _Kam'S or:

IPSK

5 10 15 20 25 30 35 40

Signal to Noise Ratio (dB)






W ireless™
g Telia

Size & weight decreased: 1800 kg on wheels -> 50 kg suitcase
Uplink partincreased: 20% -> ->60% ->77,8% ->88,9%"?

telenor
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Nomadic 5G - as a service TellCl

Telia tactical networks | Antenna systems MEDIA &

ENTERTAINMENT

MOBILITY
(Ng321)

> A

POSITIONING
ACCURACY
o Telescopic mast on tripod o Vehicle mounted o Tethered drone
*  Light weight *  Telescopic mast mounted on *  Antenna element or radio RELIABILITY DENSITY
*  Modular vehicle module lifted by drone
* Flexible antenna setup * Flexible antenna setup * Power supply on ground Ultra high fidelity media

® On-site live

User/Machine generated content
Immersive and integrated media
Cooperative media production
Collaborative gaming
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Conceptual set-up 1| On site TV production
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Conceptual set-up 2 | On site TV production

‘ —m))) Telia Macro Network: (‘I I ’)
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Dedicated radio spectrum
* 2cels
). Maco PeTwork spectiunt
‘_m)) <56 700 ¢ 3.4GHz o T

* 4G all bands

- Recommended CPE: Pepink B8 Pro 56 g
5G ()
mmWave
(24 - 100 GHz) 300 m 100 MHz 1ms
5G (1)
Sub-6 GHz 1.5 km 50 MHz <10 ms
5 ~7GH
=) IDTechEx [
| —— I 40
Mid-bands 3 km 20 MHz 20-30ms
(1-26 GHz)
|
2G/3G
Low bands >7 km 5 MHz 100 - 500 ms
(<1 GHz)

Range Bandwidth channel Latency
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FIPY =~/ 237K

Efficient workflows for filebased and live =
=N\ — T 5G ® g
SONY @ ? )

PDT-FP1
‘ 4
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USB Type-C #F (CHARGE)
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WebRTC

SECURE
SR I RELIABLE
TRANSPORT

felt.nrk.no feltmon.nrk.no
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Test of mmWave on Telia’s 5G lab
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Test of mmWave on Ice S outdoor network
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Network Exposure -
CHSUUROLYN NEF: Priority when camera is on air Ig‘ggme
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BEAME recerDs



Network Exposure

Function (NEF)
& the Next Phase of 5G
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PNI-NPN: Seemless transition between public and private 5G

[Case A Brosdeaster with highquatigtowe | 7 AtNONET  [Cse 5: ews gatharing wsing public 50 network
latency production using private 5G network
Case C: Always
connected, employing
private 5G network ):
C & with public 56 follback || | .‘iﬁF
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Private network Public network - [
Telenor Network Piefret Telenor Central -~ E.. -
on Wheel ek openal e
News desk (Case B/C)
. Gallery (Case A/C)
Imagine

o« B-5G



Nomadic 5G: Creating coverage in remote locations fast

Telia tactical networks | Antenna systems
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Telescopic mast on tripod o Vehicle mounted o Tethered drone

*  Light weight *  Telescopic mast mounted on * Antenna element or radio
«  Modular vehicle module lifted by drone

* Flexible antenna setup * Flexible antenna setup * Power SUDDN on ngUﬂd
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Why move to |P?

Centralise content production
The content must be at the forefront of the production and publishing chain -
not where or when, or by whom it is published.

Allow NRK to be present and available at different locations

NRK is less location-dependent and will be able to be present more easily and
take productions out to the public and draw on the whole of NRK in
productions from anywhere,

Increased ability to change

A modernized production platform gives NRK opportunity to dispose of
technical debt and prepare for both the known and the unknown future, and
increase funding for content production, increased flexibility, and new
opportunities.



Hype Cycle for Artificial Intelligence, 2022
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Hype Cycle for Artificial Intelligence, 2022

:

Expectations

Compater Visbon
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'K beta

Generative Al
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Midjourney version 5
June 2022 June 2023




Al
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ALANALA "
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Most people see the Very few know how it’s No one knows the
possibilities done consequences




How Al is Revolutionizing the 4P
Film Industry y
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Video Transcription



Real time transcription: Search text based and publish fast!

»

File

Live
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