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Introduction
Written by Wei Shi 
INTELLIGENCE CONTENT MANAGER, TELECOMS.COM

It may still be the early days of 5G, with commercial 
services switched on only in a limited number of markets, 
but the industry is already looking further ahead. Through 
discussions with industry experts and academics as 
well as through our own research, this Telecoms.com 
Intelligence briefing aims to explore the possible next 
steps for 5G, the shape the next generation mobile 
communication technologies might take, and  
what they would mean for industry  
stakeholders.
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Why it Matters
5G finally went live in 2018 and the rollout of 
commercial networks has been accelerating since. 
By the beginning of July, commercial 5G services 
were being offered by nearly 20 operators in a dozen 
countries in North America, Asia Pacific, Europe, and 
the Middle East. Here is the (now likely incomplete) 
list:

••  North America: US (Verizon, AT&T, T-Mobile, 
Sprint)

••  Asia Pacific: South Korea (SK Telecom, KT, LG 
Uplus)

••  Europe: Finland (Elisa), Estonia (Elisa Estonia), 
Switzerland (Sunrise, Swisscom), UK (EE, 
Vodafone), Italy (Vodafone Italia, TIM), Spain 
(Vodafone Spain), Germany (Deutsche Telekom), 
Romania (RCS&RDS, Vodafone Romania), 
Monaco (Monaco Telecom)

••  Middle East: UAE (Etisalat), Saudi Arabia (STC), 
Qatar (Ooredoo), Kuwait (Zain)

Running alongside the commercial rollout, 5G trials 
continue to be conducted in different markets, and 
spectrum is being auctioned by multiple authorities. 
Viewed as one of the strongest contributors to the 5G 
market worldwide, China, the country with the largest 
mobile subscriber base, has awarded four 5G licences, 
well ahead of what the market has expected.

At the same time, however, some in the industry 
cannot help but feeling underwhelmed by the 5G 
services on offer. Despite the promises of advanced 
use cases such as industrial IoT and driverless cars, 
all the commercial services currently have to offer is 
enhanced mobile broadband (eMBB), meaning service 
providers have relied on fast internet access and high 
data speed as the key selling points. This has led 
purists to claim what we have now is not real 5G.

There are reasons for this discrepancy. All the 
commercial networks so far have been deployed 
in non-standalone (NSA) mode, for which the 
specifications have already been agreed and locked 
down by the 3GPP. This has helped accelerate the 
commercial rollout, but also limits what the networks 

can do. This is not all bad, as high-speed internet 
access is the easiest feature to communicate and the 
most accessible business case to consumers. 

But launching 5G services in NSA mode, where the 
5G radio access network connects with the 4G core 
platform, also limits the value proposition to industrial 
verticals: For example, NSA mode enables network 
slicing (a long-heralded feature of 5G) only in the core. 
However, an end-to-end standalone (SA) mode 5G 
network, comprising the RAN and next-generation 5G 
packet core capabilities, enables slicing in the RAN 
as well as the core, opening up more options and 
business cases for mobile operators. 

Timing is the key factor, because work on the SA 
mode specifications is still ongoing.  Some operators, 
not wanting to go through the potential pain of 
migrating from NSA to SA mode 5G and wanting 
to launch with a broader range of new services 
beyond just enhanced mobile broadband, may 
choose to wait for technologies that are based on 
the SA mode specifications, which are due to be 
available from 2020. That set of specifications will 
include better support for Ultra Reliable Low Latency 
Communications (URLLC) and massive IoT services, 
though the specifications for Massive Machine Type 
Communications (mMTC) for new radio (NR) will not 
be frozen until Release 17. The 3GPP schedule is still 
open though it is likely that R17 will be completed in 
the first half of 2021.

All this means that, in mid-2019, we are only seeing 
the very beginning of 5G, and there is still much to 
look forward to in the years to come, not only to 
unleash the full potential of the “real” 5G, but also for 
the communications industry to have a better grasp 
of what new value propositions it can create for 
the enterprise users in many verticals, even beyond 
what 5G can deliver. This leads some sections of the 
industry to already start thinking about “beyond 5G”, or 
more specifically, 6G.
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The Current State of Play
Plenty of excitement has been created by both the 
run-up to 5G during the past few years, and the 
on-going commercial launches. The first signs of 
consumer enthusiasm have been encouraging: In 
South Korea, 1 million subscribers signed up for 
services within 10 weeks of the synchronised launch 
of 5G by the country’s three operators, according 
to SK Telecom. This was a faster take-up than the 
corresponding period at the beginning of 4G launch, 
the operator said.

According to a recent Telecoms.com Intelligence 
survey of telecom professionals, three quarters of 
the respondents were confident that commercial 5G 
service will be available in their markets within the 
next two years: This included two thirds confident that 
this would happen, plus 10% coming from the markets 
where 5G commercial service has already gone live. A 
further 19% believed 5G services would be unveiled in 
their markets within five years.

However, making 5G service available does not mean 
customers, be they consumers or businesses, would 
rush to embrace it in droves. The industry still needs 
to overcome some challenges. On the business side, 
in addition to making 5G more broadly available 
than just covering the hotspots, consumers need to 
be convinced that 5G is more than just incremental 
improvement. This is particularly meaningful now 
when the average replacement cycle of smartphones 
is getting longer, while the consumer-facing marketing 

of faster speed and bigger data packages is precisely 
putting across an “incremental” message. 

A report recently published by the research firm NPD 
found that only a third of American users expressed 
interest in upgrading to 5G handsets when they are 
made available, indicating that the actual purchase 
intention would be much lower.

• There is already commercial  
5G service in our market  ..................................10%

•By the end of 2019  ............................................20%

•2020-2021  ...........................................................45%

•2022-2024  ...........................................................19%

• I don’t see 5G commercial service being  
launched here in the next 5 years  ..................3%

•Not sure  ...............................................................4%

When do you expect 5G commercial service to launch 
in your market?
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Therefore the industry’s natural next steps for 5G 
should include expanding 5G coverage for consumers 
and making the services, and smartphones, more 
affordable. For business customers, telecom 
operators should quickly improve their understanding 
of the adjacent industries they aim to serve and 
develop innovative business models that suit their 
particular needs, while the telecom industry moves 
towards end-to-end 5G networks.

However, even if all these steps are taken, there are 
still many challenges facing the 5G ecosystem: For 
example, how to better integrate wifi, cellular, self-
deployed networks and fixed broadband links. 

There will also be new demands that will go beyond 
what 5G can address. For example, Scott Petty, CTO 
of Vodafone UK, recently estimated that 5G will not be 
able to manage the sheer number of “things” that are 
going to be connected in a couple of years. 

The real and perceived limitations, as well as the 
innate urge to think of future possibilities, have driven 
both industry practitioners and academics to start 
looking beyond 5G, even picturing what the next 
generation of communication technologies, or 6G, 
would look like.

On the technology side, especially with regards to 
technologies for enterprise customers, a majority 
of the telecom professionals who responded the 
Telecoms.com Intelligence survey, over 60% of the 
total, consider virtualisation (including SDN and NFV) 
the 5G-related technology most likely to be broadly 
adopted by the industry and the market. This is 
followed by a large group, over 50% of the total, that 
selected cloud-based core and RAN on New Radio for 
broad adoption. 

These results should not come as a surprise, 
especially as the discussions related to network 
function virtualisation and software-defined networks 
have been going on for many years, well ahead of the 
5G hype. Now, with many of the broader 5G use cases 
relying on the support of SDN and NFV capabilities, it’s 
more likely that real world virtualization deployments 
will become more commonplace -- that is, if end-
to-end software-based 5G networks are ready for 
commercial deployment.

What new technologies do you expect to have the best prospect to be most broadly implemented in 5G? 
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What is 6G, and  
Who is Doing What? 
Although discussion of 6G has by no means become 
a mainstream topic for the telecoms industry, plenty 
of activity is taking place, and the signs are that 6G is 
gaining momentum. 

On the business front, a number of companies 
have started looking into 6G. SK Telecom recently 
announced that it has partnered Nokia, Ericsson, and 
Samsung to conduct joint research and development 
activities in 6G mobile network technologies, including 
drafting technical requirements and new business 
models for 6G. The companies involved have been 
reticent about details. 

Earlier this year, Eric Xu, the then rotating chairman of 
Huawei, told the media that his mind was already on 
6G. Similarly, no details were disclosed.

On the other hand, as is often the case with pioneering 
technologies, it is the academics that are leading the 
charge, and are more generous in sharing details. 
The University of Oulu in Finland, sponsored by the 
Finnish government and other public and private 
sector partners, has launched the 6Genesis program. 
In a pre-print paper titled “A Vision of 6G Wireless 
Systems: Applications, Trends, Technologies, and 
Open Research Problems” that has been shared 
with Telecoms.com Intelligence, the scholars from 
University of Oulu, Virginia Tech, and the Beijing 
University of Posts and Telecommunications, outlined 
what they believed would be 6G’s driving applications. 

These include multisensory AR/VR/MR (M for “mixed”) 
applications, connected robotics and autonomous 
systems, wireless brain-computer interactions (BCI), 
and blockchain and distributed ledger technologies. 
Interestingly, the scholars also predict that 6G 
could ring the death knell for smartphones. They 
believe future multisensory and BCI applications will 
primarily be carried on smart wearables, integrated 
headsets, and even smart body implants, rendering 
smartphones obsolete. 

When looking at the underlying technology trends 
for 6G, Professor Ari Pouttu, who leads the 6Genesis 
program, sees them broadly fall into four streams. 
“Wireless Connectivity” refers to the evolution of 
the disruptive radio access deployed on 5G core 
networks, which will enable Tbps speed and delivering 
unmanned processes. “Distributed Computing” refers 
to moving the computing power to the extreme edge. 
“Service & Applications” calls for multidisciplinary 
research across industry verticals, in contrast to the 
siloed approach to research and development now. 

The fourth stream, “Devices & Circuits”, relates to the 
fundamentals of the semiconductor technologies. 
Prof. Pouttu believes that, when communication takes 
place on frequencies approaching terahertz, it will be 
necessary to find replacement materials for silicon. 

6G will be deployed on the terahertz and higher 
frequencies, to achieve much higher data rates than 
are possible with 5G. In a recent development, US 
regulators have approved the award of a new category 
of experimental licences for frequencies between 
95 GHz and 3 THz. Although they are not explicitly 
earmarked for 6G, terahertz experiments are not part 
of any 5G roadmaps.

Semiconductor innovation is not a new topic. Over 
the years, scientists have been looking into alternative 
materials ranging from diamond to graphene, though, 
as Gordon Moore wrote in his 1965 paper (which 
gave us the Moore’s law), “silicon is likely to remain 
the basic material”. However, with the research 
into 6G getting more serious, the search for silicon 
replacements is also gaining more urgency. 
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Marcus Weldon, Nokia’s CTO and the President of Bell 
Labs, has also highlighted the need for innovation 
in semiconductor technologies, albeit from a 
different angle. According to Weldon, the standard 
CMOS technology for chips today cannot be used in 
transmissions above 95GHz, thus a new integrated 
circuit logic needs to be developed for communication 
at such extremely high frequencies.

There are other views on 6G challenges too. The 
6Genesis scholars believe the dynamic management 
of the data rate-latency-reliability trade-off based on 
use cases and applications, needs to be a key area of 
research and is a significant technological challenge. 
(In 5G, data rate, latency and reliability have been 
addressed individually, not in an integrated way.) 

In addition, Alan Carlton, VP for Research & Innovation 
at the technology company InterDigital, believes there 
is a significant risk of increased fragmentation of 
effort in the wireless space, especially when it comes 
to standardisation. He believes that the need for an 
increasing number of parties and industry bodies to 
become involved in specifications development as the 
industry ventures into the areas that “breakthroughs 
in THz technology research will take us” could present 
new challenges for the sector. 

Some parties are more sceptical than others. William 
Webb, the scholar and technology consultant, known 
as one of the most outspoken sceptics in the industry, 
told Telecoms.com Intelligence that the biggest 
challenge to 6G is 5G. If the telecom operators 
who invest heavily in 5G are not able to generate 
a satisfactory return on investment, they will be 
extremely reluctant to spend on 6G.
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Next Steps
At this moment, it is probably safe to say there is no 
consensus on what 6G will be and will not be. One 
exception is the timeframe. Most of the experts we 
have talked to expect to see the first live 6G networks 
by about 2030. This also syncs with the timetable 
of the ITU, which has named its new focus group 
‘Network 2030’ to explore “what comes after 5G”.

However, before 2030, the telecom industry should 
focus on the following:

••  To quickly expand 5G coverage for consumer use 
outside of the hotspots

••  To launch more affordable 5G terminals, in 
particular smartphones

••  To encourage business innovations, but the 
telecom industry should play a more proactive 
role rather than a defensive role as it did in 4G era 
when facing the ascendency of OTT services

••  To fully standardise URLLC and mMTC

••  To expedite the rollout of standalone mode 5G to 
facilitate the advanced business use cases

••  To innovate business models, in particular new 
pricing models, to service vertical industries

Meanwhile, it will pay off for ambitious telecom 
players to start taking 6G seriously immediately. The 
telecom industry may have a fabled ten-year cycle, but 
early movers will have a good chance to influence the 
direction of the future technology and business cases, 
as well as influence how specifications will be set.  

Some of those early movers were in evidence at 
the first 6G Wireless Summit in Finnish Lapland. 
Representatives of the different approaches towards 
6G convened at the conference, where visions were 
shared and ideas were debated. Incidentally this 
conference was held in tandem with the IEEE’s 5G 
Summit. This, in effect, reinforces a point made by 
Gabriel Brown, Principal Analyst of Heavy Reading, 
that there will be a lot of continuity from 5G to 
6G: They will share a lot of common foundational 
technologies and the generational gap between 5G 
and 6G is unlikely to be clear cut. 

As a result, we expect to see 5G commercial service 
continue to be rolled out in both mature and emerging 
markets for many years to come. Meanwhile, in 
parallel, but also intertwined with 5G developments, 
research, tests, and announcements related to 6G 
will gain traction. Slowly, but surely, the industry’s 
views on what 6G is (and what it will enable) will likely 
converge, and no doubt be heavily influenced by the 
lessons learned from the deployment and use of 5G 
networks and services.
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An interview with  
Professor Ari Pouttu 
University of Oulu, Finland

Q:  What is the ‘6G Flagship’ at the University of Oulu 
and what is your role there?

A:  POUTTU: 6G Flagship is a €250 million 8-year 
strategic programme awarded by Academy 
of Finland and funded also by University of 
Oulu as well as national and international 5G/
B5G/6G projects by international companies, 
Business Finland and European Commission. 
My role as the vice-director of the programme 
is to acquire projects targeting B5G/6G and 
also develop our 5G test network assets 
towards 6G..

Q:   In terms of the work being done at the Flagship, 
what does the term 6G cover – what is 6G?

A:     POUTTU: We currently have four technology 
domains under study. These include 1) 
fundamental radio access technologies for 6G 
towards Tbps and extreme URLLC, 2) (sub-
) THz materials and circuits, 3) distributed 
computing including new network paradigms 
e.g. bringing intelligence to the edge and 4) 
services and applications including e.g. AR/
VR or haptic telepresence. However, we follow 
what happens in 5G and 6G research and 
initiate new research domains as needed, 
e.g. security and techno-economics being 
candidates for next research areas.

Q:   Why is it valuable for anyone to be focusing on 6G 
now when 5G is only just being deployed?

A:   POUTTU: Experience (3G->4G->5G) shows that 
it takes 10 years of research to develop the 
technology enablers for the next generation. 
Therefore now is a very good time to start 
invest research efforts to 6G technologies.

Q:  Will the work done at the 6G Flagship also be 
relevant to 5G networks and services?

A:  POUTTU: The mission statement of the 6G 
Flagship programme is: “Finalizing 5G and 
Co-Creating 6G technologies”. This evidently 
highlights the fact that relevance to 5G is also a 
requirement and benefit for the programme. 

Q:   In your view, what are the key technology 
innovations that will underpin 6G?

A:  POUTTU: The wireless component in future 
systems will be the enabler for different 
services and application. Therefore, most of 
the key technology innovations happen outside 
the wireless domain. In wireless we need to 
enable and support ubiquitous computing with 
Tbps data rates and extremely low latency and 
controlled jitter.
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5G Resources

Intelligence Survey Report
Cautious But Optimistic: 
Telecoms Industry Attitudes 
Towards 5G.

(READ)

Opinion
How Operators Can Monetise 5G 
With Blockchain

(READ)

Interview
Stéphane Téral of IHS Markit: 
From 5G to 6G

(WATCH)

Podcast
Trade Wars, 5G Wins And Phone 
Bills 

(LISTEN)

Report
Sk Telecom Talks 6G With 
Ericsson, Nokia And Samsung 

(READ)

Report
Coopetition Is Becoming 
Permanent Fixture Of 5G World 

(READ)

http://telecoms.com/intelligence/cautious-but-optimistic-telecoms-industrys-attitude-towards-5g/ 
http://telecoms.com/opinion/how-operators-can-monetise-5g-with-blockchain/ 
http://telecoms.com/interview/from-5g-to-6g/
http://telecoms.com/interview/trade-wars-5g-wins-and-phone-bills/ 
http://telecoms.com/497977/sk-telecom-talks-6g-with-ericsson-nokia-and-samsung/
http://telecoms.com/498498/coopetition-is-becoming-permanent-fixture-of-5g-world/ 


New for 2019, the Telecoms.com Intelligence team are publishing 
monthly in-depth briefings reports on hot industry topics, to coincide with 
key industry events. 

If you are looking to align your company with a key industry topic shaping 
the telecoms.com industry, this is the perfect opportunity. 

Topics confirmed for 2019 include:
 •  August 

The role of Edge Computing in 5G 
 •  September  

FTTx: A New Lease of Life
 •  October 

Open RAN & Connecting the Unconnected 
 •  November 

Digging into Digital Transformation  
 •  December 

Network Security in 5G Networks

Monthly Briefings

For more information on Telecoms.com Intelligence Briefings, and how we can help generate high-quality leads for 
your company whilst showcasing your brand, please get in touch at sales@telecoms.com

Monthly Briefings

New for 2019, the Telecoms.com 
Intelligence team is publishing 
monthly in-depth briefings on hot 
industry topics, to coincide with key 
industry events. 

If you are looking to align your 
company with a key industry topic 
shaping the telecoms industry, this 
is the perfect opportunity. 

Topics confirmed for 2019 include:
August
The role of Edge Computing in 5G 
September 
FTTx: A New Lease of Life
October
Open RAN & Connecting the Unconnected 
November
Digging into Digital Transformation  
December
Network Security in 5G Networks

For more information on Telecoms.com Intelligence Briefings, and how we can help generate high-quality leads for 
your company whilst showcasing your brand, please get in touch at sales@telecoms.com


	Button 43: 
	Page 2: 

	Button 44: 
	Page 2: 

	Button 68: 
	Page 3: 
	Page 11: 

	Button 69: 
	Page 3: 
	Page 11: 

	Button 72: 
	Page 4: 
	Page 5: 
	Page 7: 
	Page 9: 
	Page 10: 

	Button 73: 
	Page 4: 
	Page 5: 
	Page 7: 
	Page 9: 
	Page 10: 

	Button 74: 
	Page 6: 
	Page 8: 

	Button 75: 
	Page 6: 
	Page 8: 



