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Nicholas Negroponte (1995) used a metaphor of shifting from
processing atoms to processing bits.

«The problem is simple. When information is embodied in atoms, there is a
need for all sorts of industrial-age means and huge corporations for delivery.

But suddenly, when the focus shifts to bits, the traditional big guys are no
longer needed. Do-it-yourself publishing on the Internet makes sense. It does
not for a paper copy.»

25 years later — we will have an infrastructure for media, and
everyting else, that will automate and disrupt.


https://en.wikipedia.org/wiki/Nicholas_Negroponte
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Seamless integration

-

| Mobile broadband
46: “ services
3G: i«TS i

.

Web, Multimedia,
Communications

.

FAX, Data

Mobile telephony
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Figure 3. From 1G to 5G mobile network development

Mobile telephony, SMS,

5G

Standing on
the
shoulders
of
evolution.

But what is
different?



Enhanced Mobile Broadband ICapacity Enhancement

Gigabytes in a second

3D Video - 4K screens

Work & play in the cloud

Smart city cameras

Augmented reality
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Massive lo]
| Massive Connectivity

Voice
industrial & vehicular automation

Mission critical broadband

ansor NW

— Self Driving Car

Low Latency
| Ultra-high reliability & Low Latency

5G — THE 8 PROMISES

I

6.
/.
8.

. Speed 10 Gb «by design»

Latency down to 1 mS
One million units per Km?

Energyefficient and frequency
efficiency thru MIMO.

SDN (software defined - core
network) converging network

with Al.
Uptime 99.999%

Core net speed 10Tb pr Km?.
500 Km/t vehicle speed.
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High capacity

High bands hotspot / dense urban
(24 GHz - 48 GHz2)
MW
Mid bands I1
{35 GHz - 6 GHz)
New
Mid bands I
(1 GHz - 26 GHz)
Moderate capacity
Wide area / outside-in
coverage

Coverage Capacity Latency

Figure 1: Spectrum trade-off [14]



4G vs 5G - note frequency spectrum.

Comparing 4G and 5G

10 ms E Latency Latency E <1 ms

50 Exabytes/
month (2021)

7.2 Exabytes/ Data traffic Data traffic |

month

1Gb/s “® Peak data rates Peak data rates 46 >4 cp/e

Available spectrum

Connection 1 million
density connections/Km?

100 thousand | Connection
connections/Km? S5 density




WHAT MAKES 5G faster?

More frequency spectrum — and over time more base stations

Max speed will however only be on mm bands, well above 7 GHz.

NOTE! FR1 now 410 MHz to 7.125 GHz and FR2 24.250 to
52.699 GHz

Due to massive MIMO it will also utilize spectrum better.

2100 and 700 MHz already auctioned

738-758 MHz (700 MHz SDL (supplementary downlink))

1427-1518 MHz (1500 MHz SDL)

2300-2400 MHz (2.3 GHz)

2500-2690 MHz (2.6 GHz)

3400-3800 MHz (3.6 GHz)

Unlicensed spectrum 5.925 — 6.425 GHz (US 7.125) < Competing with WiFi6E

24250-27500 MHz (26 GHz)
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CoMP type of coordinated RAN features Va Stly | m p rOVEd
OTDOA positioning for emergency services ] ]
timing enables

~1.5 ps Time Division Duplex (TDD) maore SerViceS'

Absolute

More on that
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~3-5 Us Carrier Aggregation (CA)
Absolute Mobile Broadcast (eMBMS) later...

(Required Time Accuracy)

~10 us UE Timing
Absolute (Sib 16)

Absolute

Synchronization requirements of RAN features
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Massive MIMO (multiple in multiple out)
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Rakuten’'s CTO: We cut out the middlemen to build 5G

P Aug 25,2020 :

The costs of building 5G networks.
Could it be done differently?

Is it enough innovation?

Betalte totalt 4,6 milliarder dollar for 3,5 GHz

e Rakuten sourced network tech direct from component vendors

e Thatapproach has cut costs dramatically De fem som hadde de heyeste budene i 3,5 GHz-auksjonen | USA er: Verizon, Wetterhorn Wireless,
e mmWave gear up to 60% cheaper than ‘traditional’ kit, claims Tareq

Related Topics

5G, Analysis & Opinion, Asia-
Pacific, News, Open Networking,

Spectrum Wireless, XF Wireless Invesiment og Cox Communications. Selv om Verizon betaler 1,9

Qualcomm, Radio Access Network, Amin
sl il * 5G launch set for late September, early October milliarder dollar, er operataren ikke p4 lista over de fem som fikk mest frekvensressurser. Det skyldes at det

er betalt mest for frekvenser i byer.
Rakuten Mobile CTO Tareq Amin claims his team has built mmWave 5G radio

access network infrastructure systems that cost 60% less than ‘traditional’ Kilde: FCC

vendor gear hv snlircine the realiired technolasov direct from the comnonent

More Like This

5G




< IEEE

Advancing Technology
for Humanity

3GPP = 3rd Generation Partnership
Project

(3GPP) is an umbrella term for a number
of standards organisations which develop
protocols for mobile
telecommunications.
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A GLOBAL INITIATIVE

Project Coordination Group (PCG

TSG RAN
Radio Access Network

RAN WG1
Radio Layer 1 spec

RAN WG2

Radio Layer 2 spec
Radio Layer 3 RR spec

RAN WG3
lub spec, lur spec, lu spec

UTRAN O&M requirements
(Radio CN Interfaces)

RAN WG4
Radio Performance
Protocol aspects

RAN WG5S
Mobile Terminal
Conformance Testing

RAN WG6
GSM EDGE

Radio Access Network

TSG CT
Core Network & Terminals

CT WG1
MM/CC/SM (lu)
(end-to-end aspects)

TSG SA
Service & Systems Aspects

SA WG1
Services

CT WG3
Interworking with external
networks

SAWG2
Architecture

CT WG4

MAP/GTP/BCH/SS
(protocols within the CN)

SA WG3
Security

CT WGG
Smart Card Application Aspects

SA WG4
Speech, audio, video, and
multimedia Codecs

SA WG5S
Telecom Management

SA WG6E
Mission-Critical Applications




March 23, 2020

A shift of the Rel-16 timeline was approved at Ia.st week’'s TSG#87 plenary e-meetings. F u n Ct i O n a I ity a n d n ew fe a t u re S
comes with releases.

= Rel-16 ASN.1 and OpenAPI specification freeze will also be complete in June 2020 (stays as planned)

At the same meeting, a TSG and WG leadership proposal to shift the Rel-17 timeline by 3 months was also agreed:

= Rel-17 Stage 3 freeze September 2021
s Rel-17 ASN.1 and OpenAPI specification freeze: December 2021

However, there is no guarantee that

2020 2021 2022
TSG#83  TSOBA  TSGRes  TsOASs  Tsawar  TSOMBS ISG¥EY  TSO#S0 TSGR TSG#92 ISakss  TSORSA  TSG#95 h : h h : f 1 I I
| \ this means that this feature will ever
Rel-16 RAN Completion
Release 16

TR .. \ become a success part of 5G.

Rel-17 RAN Content Definition L

Release 17
Rel-17 RAN Completion ASN.1 RA'I"" 10 GbpS

(RAN2/3/acore)

B Release 1 8

lllllllllllllllll

15t 5G standards
focusing on mobile
broadband CSP
deployments

Source: 3GPP TSG SA#87e, 17-20 March 2020, e-meeting document SP-200222 © 3GPP 2020

The table below, shows the most recent Releaes only. The data is extracted from the 3GPP portal at
https://portal.3gpp.org/, select the "Releases" tab, which shows all of the Release dates (since 1987). Please refer to
the Portal page for the most up-to-date information.

Future dates are proposals, subject to change.

5@

Expected Rel-16

Release # Status Functional Freeze End date @ : S'tandar'dS. and
[Note 3] (Stage 3 complete) (Protocols stable) N ‘ a tE'rmll'-IEilS I EDZE
Release 17 Open 2021-09-17 (SA#93) 2021-12-17 (SA#94) Indug.?ia'!l
o T Internet of Things
Release 16 Open 2020-06-19 (SA#88) 2020-06-19 (SA#88) Re|_1 6
Release 15 Frozen 2019-03-22 (SA#83) 2019-06-07 (SA#84)

Release 14 Frozen 2017-03-10 (SA#75) 2017-06-09 (SA#76) )ﬂ‘” vertical ‘I:eatu res ve r-tillcal -Features
incl. “NR-Light” connectivity  Reliability, Latency & Slicing



Multicast for traditional broadcasting.
Approved and ready for coding...

Release 17 7 3GPP TR 23.757 V0.3.0 (2020-01)

1 Scope

This Technical Report studies and evaluates architectural enhancements to the 5G System to address the following 1 5$2-2001537r1
slettet: s

objective.
Objective A: Enabling general MBS services over 5GS.

Support general multicast and broadcast communication services, e.g., transparent IPv4/IPv6 multicast delivery, IPTV,
software delivery over wireless, group communications and IoT applications, V2X applications, public safety.

________________________________________________________________________________________________________________ $2-2001537r1
slettet: Objective B: Enabling TV/Radio specific services
2 References R
) . . . ' . ) o Support broadcast communication services for TV Video and
The following documents contain provisions which, through reference in this text, constitute provisions of the present Radio Services in 5GS (including linear TV, Live, and radio
document. services).|

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For a specific reference, subsequent revisions do not apply.

- For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2] 3GPP TS 23.501: "System architecture for the 5G System (5GS)".

[3] 3GPP TS 22.101: "Service aspects; Service principles".

[4] 3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS): Architecture and functional
description".

[5] 3GPP TS 23.468: "Group Communication System Enablers for LTE (GCSE_LTE)".

[6] 3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia

Broadcast/Multicast Service (MBMS) at the xMB reference point".




EBU REPORT CONCLUDES 5G CAN BE MADE TO
WORK FOR MEDIA

RELEVANT LINKS

EBU TR 054 - 5G for the
Distribution of Audiovisual Media
Content and Services

JOIN OUR WEBINAR

Webinar: 5G for the distribution of
media content

CONTACT US

Darko Ratkaj

Senior Project Manager
ratkaj@ebu.ch

+4122 717 2713

E

h Peter MacAvock

Senior Manager of
Delivery & Services
macavock@ebu.ch

WHAT DOES EBU SAY?
EBU TR 054

Yes, 5G has support
for broadcast
standards, but will
it ever be used?

What are the
technical synergies
with industry and
other businesses?

More on that
later...



Network slicing — how split network based on demands.
The benefits of software defined networks + Al. .
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Demands and mapping for different business verticals.

E2E Latency —®— 4G
(ms) —e—5G

Data Rate [—®—AGVs
(Speed - Mbps)

Device Density
(Devices/Km?)

99,85% 99,9% ~ 99,95% 0% 99,999
i

Reliability (%)

Broadband Connectivity
(Peak demand - Gbit/s)

Mobility
(Km/h)

Figure 3: 4G/5G capabilities and AGV Use case - Autonomous
guided vehicles in manufacturing environments.

Device Density
(Devices/Km?)

E2E Latency
(ms)

Data Rate
(Speed - Mbps)

Qi 99,999

Broadband Connectivity
(Peak demand - Gbit/s)

Mobility
(Km/h)

Figure 4: 4G/5G capabilities and Smart Ambulance Use case

Reliability (%)

99,999

Availability (%)

—8— 4G
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SA (standalone
5G net)

VS

NSA (non
standalone 5G —
LTE core
network)

LTE Missing
slicing etc

When will 5G be
SA 5G?

«+ Control Plane

. «eee: Control Plane
'*_* m—  [Data Plane

‘*.* — Data Plane
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Anthony Kuzub - 2nd
Chair at Audio Engineering Society, Toronto Section
Tw « @

CHANG E Software defined... not hardware limited. Wow

As a mediacompany...
Are we able to adapt and e e TN S
see the opportunities? Shu _- iy

Q Kieran Kunhya st w ...
‘_ > Founder and CEO at Open Broadcast Systems

Clever people at SpaceX, not trying re-enact the past like some
people in the broadcast industry.

& . Slikes | O

@ @dd | reply ) O 129 - 12 Comments

él Like [=] Comment f-ﬂ) Share Most Relevant ¥



FROM HERE TO THERE?
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Industry 4.0

Why Is Germany _
ahead on 5G ? p ’

and does it matter ? '? @
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INDUSTRY 1.0

Mechamzation, steam
power, weaving loom

INDUSTRY

Mass praduction,
assembly line,
electrical energy

CHALLENDE FOR GERMAN INDUSTRY IS EXACTLY THE
SAME AS IN BROADCAST INDUSTRY.

INDUSTRY 4.0

INDUSTRY 3.0

Automation, compulers Cyber Physical Systems,
and electronics internet of things, netwarks

S

What does industry
4.0 mean?

Industry 4.0 has been
defined as:

“a name for the current
trend of automation and data
exchange 1n manufacturing
technologies, 1ncluding
cyber-physical systems, the
Internet of things, cloud
computing and cognitive
computing and creating

the smart factorvy”.
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Revolution
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A Evolution
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5G in Manufacturing
Private 5G Factorvy Networks | Status Quo

Frekvenser for mobilkommunikasjon og 5G

De frekvensbandene som er aktuelle for tildeling til mobilkommunikasjon og 5G de neste

® NPN (non-
public
networks)

arene er:

e 738-758 MHz (700 MHz SDL)

e 1427-1518 MHz (1500 MHz SDL)
e 2300-2400 MHz (2,3 GHz)

e 2500-2690 MHz (2,6 GHz)

® Media and
e 3400-3800 MHz (3,6 GHz)

indust ry_ 1S . o 24250-27500 MHz (26 GHz)
converging INtO =

3,6 GHz- og 26 GHz-bandene er av EU definert som pionerband for 5G og vil kunne bidra til ~ FEE_ S

common betydelig kapasitetsgkning i mobilnettene. Europeisk harmonisering og regulering er fastsatt, . -
p rOd U Ct | on og dette vil forenkle veien videre mot en tidlig innfgring av 5G.

Interests.

Bandene vil trolig tildeles ved flere ulike tildelinger, og det er ikke avklart hvilke

frekvensband som skal tildeles i den planlagte auksjonen i 2021.

® Need
spectrum.

8 CR/AEXL - Andreas Mu§!ler | 19 June 2018 1Citizens Broadband Radio Service | | @ BOSCH



Industry 4.0 - Manufacturing

Product volume per model

1955
Business

) Model
Mass -

F
"
Production __..*'

F
L

»~~ Mass 1994 personalized

*
i
#

Craft
Production 18560

Product variety

Challenge: Worker
Shortage, Inflexible
processes

Solution: Automatize,
digitalize, Cut the cable

|\



Non-Public
Networks
(your own 5G
network island)




Fig. 1: Deployment as isolated network

(«0)) (<o) e
W0 = e

5 Non-public
Dptiona}. 5G
. connection

Network

Non-public
network
services

Source: 5G-ACIA



Fig. 1: Deployment as isolated network Fig. 2: Deployment with shared RAN Fig. 3: Deployment with shared RAN and control plane Fig. 4: NPN deployed in public network
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WHY NPN IN
BROADCAST?

Early adoption to 5G — SA (full 5G end to end)
Bring your own coverage.
Very predictable and secure.

Massively cost saving on no-wire rigging, personell
and travelexpenses.

Adopt to the new technology and try, test and learn.
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Blinkende lampe med lilla lys kan skabe TV-

historie

En lampe, der kan skifte lysstyrke og farve ved hjelp af en mobiltelefonforbindelse, er med til at skrive verdenshistorie. Den

kan gare transmissionen af TV-udsendelser og filmproduktion langt mere sikker og hurtigere med den nye 5G-teknologi.

.

Denne studislampe kan vaere med til at andra
hele den made, som TV-stationer og
filmselskaber arbejder pa fremover. Dens
whammelighed« er, at der ikke ar noget kabal -
betjeningsforbindelsen leveres tridlest gennem
routeren, der star pa bordet foran. Det lyder ikke
saerligt nyskabande, men det er faktisk ikke gjort
fer. Foto:Thomas Breinstrup

HOW DO WE START TESTING?

The 5G NR broadcast
equipment is already here!

Technical challenges for 5G NR used within professional audio production m
Example: latency

7 40
” S 1ms

i N
wireless N

microphone N o

» >
(1) W
m oms Lypical delay for processing
max delay 4 ms (mixing + filtering)
v e audio processing
’
V4

IEM

Potential technical approaches for 5GNR
- Reduction of slot duration

Less than 1ms for the wireless transmission (end-2-end) - Utilization of mini-slots

in one direction. - SPS (semi persistent scheduling)

- Time alignment of radio and audio
systems to reduce scheduling time

6 Audio PMSE and 5G









If distance and capacity is irrelevant...




Sensors everywhere...




Even the road will have sensors.




Humans health sensors.

Request Measurement +

+—Measurement Data

NP cquest Measurement

SP—Measurement Data

T I|Requesi

Measurement

1 Lh!cﬂﬂltl'C!llﬂlll Data
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I

Measurement Data

Request Measuremenip

”
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Request Measurement ¢

I

—Measurement Data




WBAN - wireless body area ne

C' & ieeexplore.ieee.org

Conferences > 2018 |IEEE Wireless Communicat... 0

5G and wireless body area networks

Publisher: IEEE

Cite This

5 536
Paper Full
Citations Text Views
Abstract

Document Sections
|. Introduction
Il. 5G Technologies

lll. Wireless Body Area
Networks

IV. 5G Enabled WBANs

V. Wireless Power,
Security and Privacy

Show Full Outline »

Authors

Figures

References

Citations

Keywords

Abstract:

Richard W. Jones ; Konstantinos Katzis All Authors

5G wireless is the next step in the evolution of mobile communications with the aim being to provide
connectivity for any kind of device and any kind of application. Wireless Body Area Networks (WBANS)
constitute just one component of connected healthcare utilising small intelligent physiological sensors
either on or implanted in the human body. This contribution examines the 5G technologies that will make a
significant contribution to providing secure healthcare-orientated WBANs with improved energy efficiency,
interference mitigation and wireless power transfer capability.

Published in: 2018 IEEE Wireless Communications and Networking Conference Workshops (WCNCW)

Date of Conference: 15-18 April 2018

Date Added to IEEE Xplore: 31 May 2018

» ISBN Information:

INSPEC Accession Number: 17806271
DOI: 10.1109/WCNCW.2018.8369035
Publisher: IEEE

Conference Location: Barcelona, Spain

l. Introduction

Fifth generation (5G) wireless access is the next step in the evolution of mobile
communications with goals that include; providing connectivity for any kind of device, an

order of magnitude increase in data rate, higher energy efficiency as well as compatibility
with previous technologies - the ultimate aim being successful management of future
mobile device requirements. To be able to achieve these goals a variety of 5G enabling

+ﬂf'hi"\ﬁ|ﬁﬂiﬂ€.‘ aro hDihﬂ AD\!QInhDH Thaoa thIIIAD QV+Ql"\Aihﬂ \uira|ace f‘ﬁmmllhi(‘ﬂ‘l’iﬁn tn







What if you could track devices down
to 30 cm? How can it be used?

-f Location Based

Services
T :
Maps & Tracking Information “'

Navigation Services Services ‘_ Application ‘

+ Maps * Friends & + Yellow Pages + Social
+ Routing Family Finder (Local Search) Networking
» Assisted « Traffic + (ity Guides  Context

Navigation + Vehicle * User Advertising

Tracking Generated
Content (UGC)

Copyright Telecom Gircle

Figure 2: Multilateration Figure 1: Location Based Services



?ﬁ'he challende is how to efficiently
distribute data and learning, data
analytics and decision-making.

.



Al

DAI
Distributed Artificial Intelligence

Distributed Artificial Intelligence (DAI) is an approach to solving
complex learning, planning, and decision making problems. It
is embarrassingly parallel, thus able to exploit large scale
computation and spatial distribution of computing resources.
These properties allow it to solve problems that require the
processing of very large data sets.

DAI systems consist of autonomous learning processing nodes
(agents), that are distributed, often at a very large scale. DAI
nodes can act independently and partial solutions are
integrated by communication between nodes, often
asynchronously. By virtue of their scale, DAl systems are robust
and elastic, and by necessity, loosely coupled.

Furthermore, DAI systems are built to be adaptive to changes
in the problem definition or underlying data sets due to the
scale and difficulty in redeployment.



https://en.wikipedia.org/wiki/Automated_planning
https://en.wikipedia.org/wiki/Embarrassingly_parallel
https://en.wikipedia.org/wiki/Intelligent_agent

Edge-native application
platforms

It is essential to remember that there is no single “edge”. The edge is anywhere and everywhere
outside of traditional IT environments. The Edge Native approach is a natural corollary to Cloud
Native because the edge native assumes that the edge is a natural extension of the cloud to
expand infrastructure to build a cloud-to-edge continuum.

There are some fundamental differences between the cloud and the edge, specifically the
architecture, principles, and primitives. An edge compute platform takes advantage of core edge
attributes such as location, network topology and latency, and disparate hardware. Edge native
systems are aware of these attributes and incorporate it into their core operations.

An Edge Native approach takes into account the primitives and principles of edge computing
outlined above and combines it with the modern architectural approach that has come to define
Cloud Native. Namely, that Edge Native applications are architected in a similar way as Cloud
Native to be elastic and distributed using microservices-based application architecture and
modern methodologies such as agile development, CI/CD and containers.

Like the Cloud Native approach, Edge Native applications are architected such that they are
loosely coupled and not hard-coded to any one type of infrastructure, that way applications can
be deployed and optimized for edge attributes as opposed to any immutable edge.

GROWTH IN CONNECTED
ASSETS & DATA EXHAUST

v' Lower data collection and storage costs

MORE VALUABLE REAL-TIME
INSIGHTS & CONTROL

v Industry more digitized

v' More efficient analysis-to-action NEED FOR BETTER
feedback loops enable novel use cases COMPUTING & NETWORK
COMMUNICATIONS

v' Low tolerance for latency
v' Low bandwidth availability

v High security requirements

ADOPT “EDGE SHIFT DATA PROCESSING

NATIVE" ANALYTICS CLOSER TO SOURCE

v Increase in capabilities for real-time v Balance of processing: edge + cloud
monitoring & control

. . . . v “Fog” deployment of data centers closer to assets
v Rise of new industrial application layer

v Evolution of communication layer



Al

Advanced Network
Security

* Network Threat Analysis

* Malware detection

* Improved security analysis
 Threat Mitigation
 Alarming

IT security is an IT management job, but has a security
outcome. The safest solution is to automate and let Al
handle it.




Al mediaspecific to fit into this?

DIGITAL JOURNAL [k tike sik

NEWS TECH & SCIENCE SOCIAL MEDIA BUSINESS ENTERTAINMENT LIFE SPORTS

Digital transformation of the media is all 1. Automate
about tailored content

BY TIM SANDLE  NOV 14,2019 IN BUSINESS LISTEN | PRINT

The digital transformation of media is happening at a rapid pace, To survive, media

companies need to introduce new content, services and tailored offerings, 2 . S i m p I ify O p e ra t i O n S o

according to a new report from Accenture.

3. Zero Base Spend (cut opex).

i 4. Invest in the intelligent enterprise.

AL\

Media companies are focusing on one clear message when it comes to the digital
transformation of the sector -'people want content on demand—tailored to their
interests—and accessible any time they want it' - as Daniel Newman writes in an
article for Forbes. The old models, where content is provided at a fixed time and



TOTAL GLOBAL MEDIA REVENUES DELIVERED OVER WIRELESS NETWORKS, 3G/4G VS 5C, 2016—2028 ($BN)

kL | I T PR T . 5G- REVENUE-UPLIFT
WORTH $765BN

MEDIA REVENUES ($BN)
8 8 8 B B8

S

|
Media and entertainment on the mobile platform will grow from

$170 billions/year in 2018 to $420 billions/year in 2028.

| - A CAGR of 9,8% over 10 years.
' In 2028 will 5G alone generate $200 billion. ‘

) | ‘ £+ | |

= : ] - - -

-’-.r_— - o= -



“The transformative impact of 5G will go well
beyond just enhanced mobile media.

It will disrupt the industry on many levels, with
new business models and new immersive*
interactive experiences to capitalize on.

Video, gaming, music, advertising, AR, and VR will
all see fundamental changes due to 5G, bringing
content and audiences closer.

", Ultimately, m'(pect 5G to help bring a new,
tactile dimension to entertain'. s
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Welcome back in 2030
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Than 5G—and Now There’s a
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The engineer strikes back. In “The engineer strikes back”, telco
companies own the network technology domain and infrastructure as well
as the customer relationship. This is where telcos come from and where
they hope to end up. They drive network innovation with their
technological competence and have the ability to maintain and operate
their assets. The telco players furthermore master the customer
relationship and can thus focus on the whole value chain. They own the
revenue control points, having direct access to their B2B and B2C
customers.

The new wholesale truth. In the scenario “The new wholesale truth”,

telco companies have finally lost the end-user control points they cherished

for so long. To remain relevant, telcos have gone back to taking over full
control over the network technology where they still have their core
competencies.

The virtual telco. In the scenario “The virtual telco”, telcos remain the
primary customer relationship holders but are displaced from the network
layer as they transfer tech domain sovereignty fully to vendors and other
players who move into the network by becoming new infrastructure
players.

A vendor brand. In the scenario “The telco brand — powered by
vendors”, telco players have been driven out of both domains, customer
relationships and technological mastery. They focus on their few remaining
capabilities, trying to find their sweet spot in the market to maintain their
relevance.

Telcos are mere ghosts of their former selves, and serve as the wholesale
sales and service teams of their parent tech companies for B2B customers.

https://www?2.deloitte.com/de/de/pages/technology-media-and-
telecommunications/articles/future-of-telco-business-model.html
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6G WAVES MAGAZINE

® Download from:

® http://jultika.oulu.fi/files/isbn9789526225838.pdf

® Also see:

® https://singularityhub.com/2020/08/21/6g-will-be-100-times-faster-than-5g-and-
now-theres-a-chip-for-it/
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