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While combing through the 
results of this year’s Annual 

Industry Survey, I couldn’t help 
but feel a sense of déjà vu. The 
conclusions echo those of past 
surveys:  The telecoms industry 
continues to deliver healthy but 
predictable growth, while operators 
continue to grapple with ways to 
grow beyond the role of connectivity 
providers. More 5G networks and 
more miles of optical fibre are 
being deployed, attracting more 
subscribers who may not be too keen 
to spend more money on enhanced 
infrastructure. And, to cap it off, after 
nearly two years, the world is still not 
out of the shadow of Covid-19. 

Even so, there’s still news. New 
products, services, and technologies 
have never ceased being developed, 
tested, and offered to customers. 
Although 5G has entered the mass 
deployment phase, new features 
and new use-cases have kept 
being added to the stacks. “Fibre 
to everything” has become widely 
accepted, mainstream access 
technology, but the capacity and 
efficiency of fibre-based networks 
continue to scale up steadily. What’s 
more, completely new concepts 
and solutions are still being brought 
to market, simultaneously winning 
converts and generating scepticism 
-- telco cloudification and Open 
RAN being two recent examples.

And let’s not forget the big story:  
That all these innovations and many 
more not mentioned are taking 

place while telecoms continues 
to keep the world connected. The 
industry has carried the world 
through the pandemic so well, so 
nearly effortlessly, that half of the 
respondents to this survey don’t even 
expect the post-pandemic recovery 
to be any big deal. 

On more than one occasion recently 
I have encountered telecoms 
practitioners and observers who 
have made their peace with the 
notion that telecoms is essentially 
a utility. There’s nothing wrong with 
being a utility, of course. We all need 
water supply and electricity, just as 
we do telecommunications. 

But many would disagree with 
the designation of utility. We can 
accept that telecoms’ armour may 
have lost a bit of its shine since its 
heyday in the roaring ‘90s, even 
the relentless ‘00s, but countless 
companies, big and small, both 
telcos and their many partners, have 
kept renewing and reinventing this 
industry, and thereby, themselves. 
Judging by the innovations we have 
witnessed, telecoms professionals 
have done a great job. We can 
justifiably claim the trade we are in 
to be a proud industry with ample 
reason for pride.

On that note, once again, it is 
our privilege to present you with 
this year’s Telecoms.com Annual 
Industry Survey report. We hope 
you find it as informative and 
enlightening as ever. n
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TELECOMS INDUSTRY’S PRIORITY INVESTMENT AREAS:

MOST OVERHYPED 
TECHNOLOGIES OF TODAY:

2021 HAS BEEN A 
GOOD YEAR FOR 

TELECOMS

72%
TELECOMS HAS A 
POSITIVE OUTLOOK 
FOR 2022

82%

38%
AI/ML

27%
IoT/IIoT

26%
5G 

densification

AGREEING GOVERNMENT 
FUNDING FOR BROADBAND IS 

INSUFFICIENT

SECURITY CONCERNS OF 
RUNNING TELCO APPLICATION 

IN THE PUBLIC CLOUD

ALREADY DEPLOYING OR 
PLANNING TO DEPLOY OPEN 

RAN IN THE NEXT TWO YEARS

USING CONVERGED BSS STACK 
TO SERVE BOTH CONSUMER 

AND ENTERPRISE CUSTOMERS

ALREADY OFFERING OR 
PLANNING TO OFFER APIS TO 
ENTERPRISE CUSTOMERS TO 

SELF-TROUBLESHOOT

5G HAS MET OR EXCEEDED 
MY EXPECTATIONS

50%
5G initial 

deployment

46%
Digital 

transformation

43%
5G  

densification

69% 52%

75% 45%

48%

68%

03

ANNUAL INDUSTRY SURVEY 2021 REPORT
SURVEY RESPONSES - SNAPSHOT



KEY TAKEAWAYS
• Seven out of 10 think 2021 has been a good 

year for telecoms; eight out of 10 have a positive 
outlook for 2022

• Half of participants think post-Covid will be 
business as usual

• 5G and digital transformation top investment-
focus lists of both industry and individual 
businesses, AI/ML the most doubted

INDUSTRY 
LANDSCAPE
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When it comes to the distribution 
of job functions among survey 
respondents, the largest group 
is senior management (C-level 
executives and VPs), accounting 
for 30% of all participants. Sales 
and marketing staff (17%), middle 
management (15%), and engineers 
and developers (12%) round out 
the four groups with double-digit 
representation among survey 
respondents.

Europe continues to be the best-
represented region but its weight 
among the participants comes 
down by five percentage points from 
last year to 32%. North America, on 
the other hand, increases its share 
among participants, to 27%. Survey 
participants from Asia and Asia 
Pacific, the third-most represented 
region, stay at a stable level of 16%.

Plenty of industry experience is on 
display. More than half (54%) of 
respondents have more than 20 
years of experience in telecoms, 
including 34% with more than 25 
years in the industry. Meanwhile, 

10% of all respondents entered the 
industry over the last five years, 
bringing with them a fresh outside-
in perspective.

INDUSTRY LANDSCAPE
One of the key objectives of 
this survey is to gauge industry 
professionals’ views on the industry 
past and future: in short, how well 
telecoms fared over the past year 
and how well it might do in the 
coming year. On that account, 
responses are overwhelmingly 
positive. More than seven out of 
10 respondents say the telecoms 
industry's overall business 
performance so far in 2021 has 
been good (49%) or excellent 
(23%), as opposed to 9% holding a 
negative view. SEE FIG 1-1

 Survey respondents become even 
more confident when assessing the 
industry’s prospects for next year. 
Just over eight out of 10 respondents 
feel the telecoms industry's business 
outlook for 2022 will be somewhat 
positive (47%) or very positive (35%), 
as opposed to only 4% saying the 

industry outlook will be negative. 
Zero people foresee a “very 
negative” outlook. SEE FIG 1-2

 Similar optimism is also apparent 
among responses to questions 
asking respondents to judge how 
well their own business has done 
so far this year and how well they 
may do next year. While 36% of 
respondents say that in terms of 
performance, their own companies 
have been on par with the industry 
average, nearly half the respondents 
believe they are outperforming 
the industry as a whole by either a 
significant (17% of respondents) or 
small (27% of them) margin. 

Similarly, respondents also reported 
a high level of confidence in their 
own business prospects. Six out 
of 10 survey participants say they 
can outperform the industry either 
by a significant margin (20% 
of respondents) or by a small 
margin (40% of them), while 32% 
of respondents foresee their own 
business performing at the same 
level as the rest of the industry.

INDUSTRY LANDSCAPE

As usual, this year’s survey has attracted high enthusiasm from the industry. Close 
to 300 telecoms professionals responded between September and October. 
The biggest group among them, 29% of total, work for communications service 
providers, including mobile, fixed, cable, and virtual operators. In second place 
are those from system integrators and consultants (21%), closely followed in third 
place by representatives of hardware or software vendors (19%).

Figure 1-1:   How would you describe the telecoms industry’s overall 
business performance so far in 2021?

Figure 1-2:   How do you feel about the telecoms industry’s business 
outlook for 2022?

 Excellent .........................................23%

 Good ................................................49%

 Average ...........................................20%

 Below average ................................. 7%

 Poor ................................................... 2%

 Very positive ..................................35%

 Somewhat positive.......................47%

 Neutral ............................................14%

 Somewhat negative ....................... 3%

 Poor ................................................... 1%

 Very negative ................................... 0%
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When considering business 
performance for 2021 and 
the outlook for 2022, much is 
dependent on how the industry 
stakeholders see the role played 
by Covid-19. It looks as if life in the 
shadow of the pandemic has, 
paradoxically, given industry players 
confidence. The industry has not 
only withstood the sudden surge 
in demand for communications 
across the board, but it has also 
managed to stay ahead of the 
game since Covid-19 emerged, 
a fact reflected in the generally 
positive financial results of telecoms 
companies. That is why, when 
asked their expectations for the 
post-Covid recovery, near half of 
respondents (48%) do not seem to 
think it will be a big deal, agreeing 
that because telecoms has deftly 
adapted to changing demand 
during the pandemic, recovery 
will mostly be business as usual. 
Meanwhile, 30% expect to see 
further growth driven by pent-up 
demand as still-lagging sectors of 
the global economy recover. Only a 
minority (19%) of respondents give 
a pessimistic reading of both the 
macro environment in general and 
the telecoms industry in particular. 
SEE FIG 1-3

When respondents are asked to 
name the likely candidates for 
the telecoms industry's priority 
investment areas in the next three 
years, high on their list are different 

modes of 5G deployment (including 
initial deployment, chosen by 50% of 
respondents, densification by 43%, 
and standalone mode deployment 
by 35%), digital transformation (46%), 
security (40%), IoT (37%), artificial 
intelligence and machine learning 
(AI/ML, 36%), edge computing (35%), 
FTTx access deployment (32%), and 
Open RAN (32%), all of which are 
selected by more than 30% of the 
respondents. SEE FIG 1-4

There is strong alignment between 
what survey participants foresee as 
the industry’s investment focus areas 
and what their own companies 
are likely to invest in during 2022. 
However, nearly four out of 10 
respondents (38%) choose digital 
transformation, putting it nine 
percentage points ahead of various 
aspects of 5G deployment, and more 
than 10 percentage points ahead of 
the chasing pack of security, IoT, edge 
computing, AI/ML, and fibre-based 
broadband deployment. 

It is interesting to see that several 
technologies slated for heavy 
investment also appear high on 
the list of technologies perceived 
to be overhyped, including IoT, 
5G, edge computing, even digital 
transformation itself. But what really 
stands out is that AI/ML, selected 
by 38% of the respondents, is 11 
percentage points ahead of IoT in 
second place and, probably raising 
more eyebrows, two percentage 

INDUSTRY LANDSCAPE

Figure 1-3:   Which of the following best matches your expectations of the post-Covid-19 telecoms industry?

Figure 1-4:   Which of the following are likely to be the telecoms industry’s priority investment areas in the next  
3 years? (Choose all that apply)

The telecoms industry has deftly adapted to the changing demand during Covid-19, so it will mostly be business as usual  48%

Pent-up demand will drive the telecoms industry to bounce back stronger than pre-Covid-19 years  30%

The world will not fully come back to pre-Covid-19 “normal” in the next two years, neither will the telecoms industry  19%

None of the above  4%

5G initial deployment  50% Open RAN deployment  32%

IoT including industrial IoT  37% Next generation access technologies  22%

5G densification  43% Virtualization  26%

5G Standalone (SA) mode deployment  35% Migration to public cloud  17%

Digital transformation  46% Full fibre / Passive Optical Networking  27%

Artificial Intelligence including machine learning  36% BSS/OSS modernisation  19%

Security  40% Private networks  23%

Edge computing  35% Service diversification into content and other value add services  16%

Fibre-based broadband access (FTTx) deployment  32% MVNO  6%

06



points more than those selecting it 
as a focused investment target for 
the industry. 

This suggests that AI/ML is still 
a contentious subject among 
telecoms professionals. Although 
many in the industry are anxious 
not to be left behind in embracing 
the latest technologies, more are 
unsure exactly what roles AI and 
ML should play. SEE FIG 1-5 

The cloudification of telecoms 
operations may be even more 
hotly debated than the value of AI/
ML.  While an increasing number 
of operators, including quite a 
few in Tier 1, have sold their own 
datacentres and are migrating 
to the public cloud, first with their 
non-networks functions and then 
with more and more network 
functions, many industry experts 
are questioning whether this trend 
is in operators’ best interest. 

Thus, as we can see, responses 
to the question about operators 
embracing the public cloud reflect 
divided opinions among telecoms 
professionals. On the one hand, 
nearly half of all the respondents 
(48%) have security concerns about 

moving to the public cloud. On the 
other hand, 40% of respondents 
believe that the operational 
efficiencies gained through 
running IT systems on the public 
cloud are too big an incentive to 
be ignored and are a key driver 
to work with the hyperscalers. 
These companies have built their 
solutions to be “cloud-native” and 
run on both public and private 
clouds. A comparable number of 
respondents (37%) also stress the 
importance of the portability of 
applications among cloud vendors 
to avoid vendor lock-in and 
capture the savings of moving to 
the public cloud. SEE FIG 1-6

In general, telecoms professionals 
that responded to the survey 
are reasonably confident in the 
performance and outlook of 
the industry, despite one or two 
questions hovering over which 
technologies merit investment 
or avoidance. The following 
chapters of this report will delve 
in more detail into six different 
domains central to telecoms of 
today and tomorrow: 5G, Digital 
Transformation, BSS Modernisation, 
Broadband, Open RAN, and 
Customer Service Automation. n

INDUSTRY LANDSCAPE

“TELECOMS PROFESSIONALS THAT 
RESPONDED TO THE SURVEY ARE 
REASONABLY CONFIDENT IN THE 
PERFORMANCE AND OUTLOOK OF 
THE INDUSTRY”

Figure 1-6:   Which of the following statements match well with your current view on embracing public cloud and on 
running telco applications on the public/private cloud? (Choose all that apply)

Figure 1-5:   What are the most overhyped emerging technologies today? (Choose all that apply) 

Artificial Intelligence including machine learning  38%

5G initial deployment  24%

5G densification  26%

IoT including industrial IoT  27%

Digital transformation  21%

Edge computing  26%

Security  15%

Virtualization  12%

Next generation access technologies  15%

5G Standalone (SA) mode deployment  21%

Open RAN deployment  20%

Migration to public cloud 16%

Private networks  10%

BSS/OSS modernisation  9%

Full fibre / Passive Optical Networking  9%

Service diversification into content and other value add services  10%

Fibre-based broadband access (FTTx) deployment  7%

MVNO  7%

 Our biggest concern with moving to the 
public cloud is security  48%

 The operational efficiencies derived 
from the scalability and flexibility 
of running IT systems on the public 
cloud are a key driver to work with 
the hyperscalers (Google Cloud, AWS, 
Microsoft Azure). Our solutions have 
been built as cloud native and are 
running on both public and private 
cloud  40%

 It’s very important that the application 
can run on all versions of public clouds 
and are portable among cloud vendors 
to avoid vendor lock in and ensure the 
savings of moving to the public cloud 
are realised  37%

 It’s hard to make the business case 
to move to the public cloud because 
private cloud is required to address 
security issue, meaning the efficiency 
saving are not as achievable when IT 
and network run over the two cloud 
types  24%

 The public cloud providers are best 
placed to support edge computing 
requirement needed for low latency use 
cases  23%

 Moving BSS and OSS to the public 
cloud provides the scalability and on 
demand applications necessary for 
automation of networks  19%

 Other  3%0% 100%
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KEY TAKEAWAYS
• Seven out of 10 respondents say 5G has met or 

exceeded their expectations

• Eight out of 10 respondents expect the transition 
to 5G core to be completed in the next two to 
five years

• Gear and deployment cost is seen as the biggest 
impediment to 5G rollout

5G

VIAVI Solutions is a world leader in both network and service enablement and optical security performance products 
and solutions. Our technologies contribute to the success of a wide range of customers – from the world’s largest mobile 
operators and governmental entities to enterprise network and application providers to contractors laying the fiber and 
building the towers that keep us connected.

With the deep expertise necessary to deliver unparalleled physical and virtual network intelligence, VIAVI Solutions helps 
service provides, enterprises and their ecosystems to deploy, maintain, optimize and evolve the most complex and 
powerful networks on the planet. As pioneers in fiber testing and characterization, VIAVI has a long history of successful 
collaboration with communication companies to help make our lives rich and productive by supporting networks that 
connect and entertain people as well as enhance security.
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5G

One could read the results with 
cynicism, thinking expectations 
were low, thus easily met. However, 
the fact that 5G has become the 
fastest-adopted mobile generation 
easily refutes the cynicism. By our 
latest count, by the end of Q3 2021, 
more than 150 operators in more 
than 60 countries have already 
launched commercial 5G services.

The next question to ask, then, 
would be “Can the rollout of 
5G go at an even faster pace?” 
That could be measured by the 
percentage of 5G-capable base 
stations or cell sites out of the total. 
To this end, survey responses show 
cautious optimism with respect to 
the expected speed of 5G radio-
network rollout. When asked to 
estimate how much of an average 
5G operator’s radio access network 
(RAN) footprint will be running 
5G access by the end of 2022, 
about a year from now, nearly 
half (46%) of all respondents see 
between one quarter and one half 
of all RAN footprint supporting 5G. 
Running a close second, 38% of all 
respondents expect the proportion 
will be less than a quarter. 

Those numbers may look low at first, 
considering that end of 2022 will 
be close to four years after 5G was 
first commercialised. On the other 
hand, these estimates remain rather 
aggressiveness, as the percent of 5G 
radio footprint still stands at single 
digits in most countries. There are a 
few exceptions. China, in particular, 
has unleashed a major buildout of 
5G across the country.

This brings us to examine what has 
prevented the rollout of 5G from 
going faster. When asked to identify 
the major impediments to rolling out 

5G on “New Radio” (NR) frequencies, 
including both the sub-6GHz bands 
and the mmWave bands, 65% 
of all survey respondents to this 
multiple-choice question cite high 
cost (including costs of gear and 
deployment). In second place, 46% of 
the total select technical constraints 
such as emission requirements or 
tower loading considerations. 

Meanwhile two groups, just over 
one-third each, choose non-technical 
constraints. One group go for 
regulatory constraints, for example 
the lack of spectrum made available 

for 5G commercial use (36%) and the 
other, lack of compelling business 
cases (35%). SEE FIG 2-2

Primarily constrained by the physics 
of electromagnetic spectrums, 5G 
networks deployed on different 
bands will yield different results 
in trading off between range 
and bandwidth. This makes the 
mid-band (called C-Band in 
some countries) highly desirable 
because it provides a good 
balance between coverage and 
throughput. It is this desirability 
that has driven the operators in 

the United States to part with a 
staggering US$80 billion to acquire 
spectrum on this band in the FCC 
auction concluded earlier in 2021. 

Differing from 5G deployment on 
low and mmWave bands, 5G on 
mid-band is deployed in time-
division duplexing (TDD) mode. 
TDD mode has its advantages, 
especially in spectrum efficiency. 
Because it is unpaired, theoretically 
it can accommodate more traffic 
than frequency-division duplexing 
(FDD) mode--while using similar-
sized spectrum. 

A key message coming from survey responses regarding 5G is that the new 
generation of mobile technologies has largely fulfilled its mission. Two and 
a half years into 5G commercial service, seven out of 10 survey respondents 
agree 5G has either met (61%) or exceeded (8%) their expectations. SEE FIG 2-1

Figure 2-1:   Two and a half years into its commercial service, how has 5G 
in the real world met your expectations?

Figure 2-2:   What are the major impediments to rolling out 5G New Radio 
networks? (Choose all that apply)

 It has exceeded my expectations .....8%

 It is as what I have expected ......61%

 It has been disappointing ............31%

 High cost (network gear  
and deployment) ...........................65%

 Deployment constraints  
(emissions, tower loading, etc.) ......46%

 Regulatory or other business /  
non-technical impediments ........36%

 No business cases .......................35%

 Other ................................................. 4%

0% 100%

09



With efficiency improvement come 
challenges, specifically the risk 
of interference, both intra- and 
inter-network interference, though 
operators will be more concerned 
about the latter. Highly precise 
network planning and deployment 
can minimise or eliminate intra-
network interference but is not 
necessarily able to entirely eliminate 
between-operators interference. 

The issue of interference is so well 
known to telecoms professionals 
that they do not expect the 
challenge to go away any time 
soon. When asked to estimate how 
seriously inter-network interference 
will impact 5G operators’ network 
planning and deployment on mid-
band, 70% of survey respondents 
expect to see moderate impact, 
while a further 19% expect 
the impact to be significant. 

Fortunately, from advanced filter 
technologies to high-precision 
clock synchronisation, tools are 
being developed to mitigate the 
risk, though their effectiveness 
can only be judged when data 
from more extensive commercial 
application of these solutions 
becomes available.

Moving from radio networks to core, 
the survey asks the respondents 
to foresee when the transition to 
5G Core will be complete. This 
transition is important, as many 
lauded 5G use-cases, for example, 
end-to-end network slicing, can 
only be delivered with 5G networks 
in standalone (SA) mode, that is 
to say 5G radio on 5G Core. Once 
again, survey participants show 
measured optimism. Very few (8% 
of total) say the transition can 
be completed within a year, but 

neither do many see the process 
lasting more than five years (11%). 
The vast majority expect the 
transition will take between two 
years (36%) and five years (44%, the 
largest group). SEE FIG 2-3

As seen above, the 5G footprint 
is still limited and will remain 
short of universal coverage in the 
near future. This means, for most 
operators, that 5G will operate 
side by side with 4G in the coming 
years. Operators therefore have 
every incentive to get the best out 
of both networks (and even legacy 
networks from earlier generations). 
Building a common 4G/5G core is 
one solution that supports 5G while 
also enhancing and harmonising 
the management of 4G services. 
Common cores did not start with 
5G; for example, today’s mobile 
operators typically operate one 
packet core for both 4G and 3G. It 
is therefore natural to expect that 

they extend the common-core 
systems to also manage 5G. 

Survey results reveal a strong and 
understandable enthusiasm for 
common core. The common 4G/5G 
core can minimise duplication, 
which in turn will lower operating 
costs and optimise the service 
experience across radio access in 
different mobile generations. Eight 
out of 10 survey respondents believe 
operators should either deploy 
common core from very early in the 
5G core deployment (40%) or do so 
at a later stage (42%). 

The high level of enthusiasm, 
however, should not mask the 
complexity of common core 
undertakings, such as managing 
the various points of integration into 
the existing 4G network. Instead 
of plunging into a full-fledged 
common core from the beginning, 
it is probably more practical to 

achieve the most-desired common 
functions one step at a time.

As with all the other stages in 
the 5G era’s network lifecycle 
management chain, testing and 
measurement also face new 
challenges, arising from new 
technologies as well as from 
demands to support new use-cases. 
When asked to select the aspects 
of 5G field testing about which they 
are most concerned, participants 
gave rather evenly distributed 
responses, indicating that industry 
professionals are still grappling 
with a broad range of new topics. 
Slightly ahead of the rest is massive 
MIMO validation (44%), arguably 
one of 5G’s signature features, 
followed closely by inter-technology 
performance management such 
as handover between 4G, 5G 
and mmWave bands (42%) and 
low latency validation for URLLC 
applications (41%). SEE FIG2-4

5G

Figure 2-3:   When do you anticipate that the transition to 5G Core  
will be complete?

 1 year from now .....................................8%

 2 years from now................................36%

 5 years from now................................44%

 It will not be complete  
within the next 5 years ......................11%
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5G

 One of 5G’s biggest promises is to 
better serve the enterprise market. 
But there remains the inevitable 
debate about the merits of the 
two primary options: public 5G 
networks serving enterprises versus 
enterprises building their own 
private networks. Nested in any 
discussion about private networks 
is another debate about who will 
be best positioned to build and 
run these networks. Somewhat 
sidestepping these debates, 
Japanese operator NTT recently 
launched NTT P5G, its globally 
available private LTE/5G network-
as-a-service (NaaS) platform. 
Other major telecom operators 
are yet to follow suit, but NTT 
P5G does offer a new approach. 

Whether it is a solution looking 
for a problem has yet to be 
determined. 

NTT P5G looks to target 
primarily those enterprises 
with worldwide operations, 
but the telecoms professionals 
answering this survey do not 
appear to be entirely convinced 
of this positioning. Just 18% 
of the respondents say that 
only multinational companies 
with global workforces would 
be interested in such service 
offerings. The biggest group 
see the new NaaS as appealing 
to any enterprise that needs a 
private network (32%), just one 
percentage point greater than 

those (31%) who say this solution 
is best for companies that need 
private 5G networks but can’t 
afford to build their own.

Despite the fact that 5G has been 
in commercial operation for less 
than three years, the industry 
has achieved a great deal with 
it, having started the migration 
to 5G core and made 5G the 
most quickly adopted generation 
of mobile technology ever.  
Meanwhile, to better serve the 
enterprise market, stakeholders 
in 5G need to overcome cost 
barriers and challenges in 
testing, as well as to discover 
optimal business and technology 
solutions. n

SPONSOR’S  
COMMENT
Open RAN is the next frontier in cellular network evolution, 
especially with the introduction of new spectrum for 5G in the 
C-band and mm-wave. Not far behind are exciting opportunities 
introduced by 5G SA Core, which is being developed to utilize 
cloudification, NFV, and SDN. In turn, new opportunities are 
coming for automation and monetization for service providers and 
enterprises. Achieving these opportunities; however, will be neither 
trivial nor plug-and-play.

Like previous 3GPP technology introductions, enabling 5G use cases 
will span many releases with step-by-step network upgrades for 
all network nodes and functions. The success of a true open RAN 
network comprising hardware, software, and applications from 
multiple vendors delivering eMBB to URLLC type applications on 
the same physical infrastructure will depend on proper planning, 
deployment, interoperability testing, and assurance of all network 
components. Not to mention, whether public or private, the network 
must deliver positive ROI. To achieve success, service providers and 
enterprises must engage early in the lab to ensure equipment 
manufacturers adhere to the requirements of a true open RAN. 

In addition to interoperability between multivendor operation, 
validation of new network components in the lab for capacity and 
performance will drive success during field deployments. Verifying 
the nodes and the supporting fiber, radio, and cable infrastructure 
during installation and commissioning will enable SPs and 
enterprises to ensure stringent SLAs can be met. Lastly, but equally 
important, is visibility into all aspects of network operations. This 
will help identify network issues faster and monetize in new ways 
by implementing the analytical capabilities to the visibility engine. 

Figure 2-4:   What aspects of 5G field testing are your greatest concern? (Choose all that apply)

Massive MIMO and beamforming performance validation  44%

Fiber infrastructure scale and testing of fiber network  35%

Low latency validation for URLLC applications  41%

Inter-technology and Frequency Range 1 (FR1) and FR2 performance management (handovers between 4G, 5G and mmWave band)  42%

Other  3%

Timing and synchronization  39%
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KEY TAKEAWAYS
• Ambition to grow business through 3rd-party 

partnerships has shot up

• Telecoms still at an early stage of adopting 
advanced 5G functions like NEF and NWDAF

• More than half of respondents have security 
concerns over migrating telco functions to public 
clouds 

DIGITAL  
TRANSFORMATION

Openet, an Amdocs company, is a leading software and services provider to communications companies. Our deep domain 
expertise & understanding of complex systems, underpinned by the tenacity and determination of our people, enable us to 
radically transform how our customers do business, providing best in class digital and 5G business support systems.

In an industry where the only constant is change, our open and innovative technology is built for change. For the last 20 
years we have helped the world’s most innovative communications companies manage and monetise their business and 
evolve from communications companies to digital service providers. This gives our customers the power to enter new 
markets, open new revenue streams and increase profitability.

Openet. Built for Change.  For more information, visit Openet at www.openet.com 
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DIGITAL TRANSFORMATION

Telecom operators have long 
aspired to go beyond the role 
of connectivity providers to 
become digital service platforms 
or orchestrators for consumers 
and/or business customers. 
This has become the mantra 
of telecom operators’ digital-
transformation endeavours. 
However, digital transformation 
is such a broad concept that 
telecom operators and their 
partners need to be selective with 
their investment focus areas, to 
avoid missed opportunities and 
disappointments. 

This section of the survey 
therefore sets out to assess both 
the aspiration and readiness of 
telecoms industry stakeholders 
as they push ahead in their 
digital transformation journey in 
the 5G era. Before looking into 
different aspects of the telecoms 
businesses’ digital transformation 
efforts, it makes sense to first 
gauge where they see themselves 
as 5G service matures.

The ambition of 5G operators 
and their partners to generate 
income from value-added services 
through partnerships has risen 
noticeably from a couple of years 
ago. When taking this survey in 
2019--when the first commercial 
5G services were only half a year 
old--nearly half of all respondents 
believed that telecom operators’ 

revenue coming from services 
provided through 3rd-party 
partnerships would not surpass 
10%. Now, two years later, 
more than half of the survey 
respondents (55%) believe such 
services will generate between 
10% and 30% of 5G operators’ 
total revenues by 2025. A further 
23% see this number as going 
above 30%. SEE FIG 3-1

However, to achieve such high 
targets, 5G operators and their 
partners need to profoundly 
transform themselves. That 
means not only transforming 
their network capability but also 
their business operations. It also 
means adopting new technologies 
key in harnessing 5G efficiencies 
and partnering with 3rd-party 
enterprises.

It is safe to say that telecom 
operators are making great strides 
in transforming their network 
capabilities, most obviously through 
the fast rollout of 5G services. 
However, despite the world living 
firmly in the 5G era, there still seems 
to be discussion about why operators 
are upgrading their networks to 
the new generation. When asked 
to identify mobile operators’ 
biggest driver for transforming their 
networks to 5G, one-third of the 
respondents believe they are driven 
by competitive pressure. Another 
30% believe the upgrade is driven 
by operators’ desire to generate new 
revenue streams from innovative 5G 
services, while one-fifth think that 
operators transform their networks to 
5G to lay down the groundwork for 
B2B and new commercial models to 
work with 3rd-party enterprises. 

Telecom operators have long aspired to go 
beyond the role of connectivity providers to 
become digital service platforms or orchestrators 
for consumers and/or business customers. This 
has become the mantra of telecom operators’ 
digital-transformation endeavours. However, 
digital transformation is such a broad concept 
that telecom operators and their partners 
need to be selective with their investment 
focus areas, to avoid missed opportunities and 
disappointments. 

Figure 3-1:   How much do you think on average a 5G operator’s revenue 
will come from 3rd-party partnerships by 2025?

 Less than 10% .....................................23%

 10%-30% ................................................55%

 30%-50% ................................................18%

 Greater than 50% ...................................5%
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A small but not insignificant group 
believe 5G operators are primarily 
looking to curb operating expenses 
(OPEX) with the greater efficiencies 
delivered by the new technologies, 
for example cloud-native software. 
SEE FIG 3-2

5G networks rolled out in the first 
wave are able to satisfy most 
consumer needs, for example high-
speed access for use cases such as 
HD video streaming, or enhanced 
gaming experience which needs 
low latency. However, to support 
the more advanced use cases, 
for example end-to-end network 
slicing for enterprise users, networks 
need to migrate to standalone 
mode (SA), with 5G radio on top of 
5G core. It therefore makes sense 
to assess the migration-readiness 
of operators and their partners.

It turns out the survey participants 
who are involved in SA 5G business 
are well distributed along the scale, 
from being in planning mode and 

assessing requirements to being 
well-progressed in the rollout. One 
quarter of all the respondents 
(26%), the biggest group, are in 
the middle of launching a staged 
rollout, while nearly one-fifth (19%) 
have already launched a live SA 
5G and just over-one-fifth (21%) 
are still planning. Two more groups 
of almost equal size are either 
going to launch live SA 5G within 
a year (16%) or have completed 
the planning but are not going to 
launch the networks soon (17%).

5G core, underpinning SA 5G, 
brings in the new service-based 
architecture (SBA), which is 
included in 3GPP’s standards 
and is designed for cloud-native 
deployment. SBA has many 
advantages over enhanced 
packet core that powers 4G, in 
particular the support for more 
frequent software updates and 
continuous deployment and 
integration of new services, thanks 
to the microservice development 

mode and container platforms, 
which should be important for 5G 
operators to keep rolling out and 
updating new services.

Despite all the obvious benefits, 
many telecoms professionals 
are yet to be entirely convinced 
or entirely ready to migrate 
their businesses to a cloud-
native environment. The biggest 
challenge identified by the survey 
respondents is security concerns 
when running telco functions in the 
cloud, a response chosen by more 
than half (52%) of the respondents 
to this multiple-choice question. 
Survey respondents also see 
significant challenges in the lack of 
internal resource and knowledge to 
design and manage this transition 
(32%) and the lack of strong 
business case for a migration to 
the cloud, especially to a public 
cloud (31%). SEE FIG 3-3

New and advanced tools are 
available to help 5G operators 
and their partners accelerate their 
transformation from connectivity 
providers to digital service 
platforms. Some of these tools aim 
to facilitate integration of services 
from 3rd-parties, while others aim 
to improve service experience.

Two of the most prominent 
new technologies in 3rd-party 
integration, Network Exposure 
Functions (NEF) and Network Data 

DIGITAL TRANSFORMATION

Figure 3-2:   Which of these do you think is mobile operators’ biggest 
driver for transforming the network for 5G?

Figure 3-3:   What are the main challenges in transforming your business 
for a cloud native environment? (Choose all that apply)

 Competitive pressure to offer  
new 5G services ..................................34%

 New revenue streams  
from innovative 5G services ............30%

 B2B and new commercial  
models to work with 3rd-party 
enterprises ............................................20%

 OPEX saving from greater  
efficiencies delivered by e.g.  
cloud native software ........................16%

Security concerns of running telco application in the public cloud  52%

Insufficient clarity on the benefits of cloud native software  25%

Hard to make a business case for a migration to the cloud / public cloud  31%

Lack of internal resource and knowledge to design and manage this transition  33%

Lack of vendor support in terms of a clear roadmap for their software to be cloud native  22%

Limited Software or Platform as a service offering from our vendors  10%

Complexity and timeframe to deploy new IT software service and capability  28%
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Analytics Function (NWDAF), help 
5G operators gain more thorough 
visibility into their networks and 
network functions, and also 
securely open network capabilities 
to service partners. Both have been 
included in 3GPP’s Releases 16 and 
17, and the uptake by 5G operators 
and their partners is still far from 
universal. 

When asked to rate their current 
capability to implement NEF and 
NWDAF, 17% of the respondents 
engaged in 5G business claim they 
have one or both in place already, 
and a further 15% have prioritised 
these technologies and have the IT 
capability to implement them. The 
three bigger groups, however, are 
either still at the planning stage to 
develop these functions for their 
5G standalone deployment (22%) 
or are considering them but say 
they’re not yet able to implement 
them (25%, the biggest group), 
or have no immediate plans 
to deploy either of these new 
functions (21%). SEE FIG 3-4

Artificial intelligence (AI) and 
machine learning (ML) power 
additional new tools. As seen 
earlier in the “Industry Landscape” 
chapter of this report, AI/ML both 
rank high on the list of technologies 
that telecoms professionals believe 
will draw investment, and yet they 
also top the list of technologies 
seen as overhyped -- suggesting 

the jury is still out on how critical 
AI/ML’s role may be across the 
board for the telecoms industry. 
Attitudes toward AI/ML are also 
mixed when it comes to its role 
in enabling service providers to 
offer guaranteed quality of service 
and new experiences such as 
augmented and virtual reality (AR, 
VR). Although more than three 
times as many respondents say 
“Yes” (32%) as “No” (9%) to AI/
ML’s vital role, the majority of the 
respondents (59%) chose a more 
ambiguous “Somewhat”.

When it comes to transformation 
of business operations, enabling 
automated data flow between 
an operator and its partners is as 
important as any other element. 
This is managed by the operators’ 
IT system, including the network-
facing operational support systems 
(OSS) and customer-facing 
business support systems (BSS).

The readiness of operators’ BSS/
OSS is tested in the question that 
assesses readiness to partner with 
3rd-party enterprises to develop 
and deploy 5G services on their 
networks. The result is a mixed 
bag. Close to one out of three 
(29%) claim that their companies 
are selecting vendors, planning to 
link their IT front end (BSS/OSS) to 
their network and open their 5G 
networks to 3rd-parties within a 
year. 

DIGITAL TRANSFORMATION

“AI/ML BOTH 
RANK HIGH ON 

THE LIST OF 
TECHNOLOGIES 
THAT TELECOMS 
PROFESSIONALS 

BELIEVE 
WILL DRAW 

INVESTMENT, 
AND YET THEY 

ALSO TOP 
THE LIST OF 

TECHNOLOGIES 
SEEN AS 

OVERHYPED”

Figure 3-4:   What’s your current capability to implement new 5G functions 
such as NEF NWDAF which are key components in harnessing 
5G efficiencies and partnering with 3rd party Enterprises?

 We are considering them (either or 
both) but don’t have capability ........25%

 We are still planning to develop these 
functions for our 5G standalone 
deployment ..........................................22%

 We have no immediate plans to deploy 
either of these new 5G functions ...21%

 We have one or both in place (labs or 
live) ..........................................17%

 We have them prioritised and have 
the IT capability to implement these 
functions ...............................................15%
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SPONSOR’S  
COMMENT
It is safe to say that telecom operators are working hard at 
transforming their network capabilities, none more prominent 
than the fast rollout of 5G services. Momentum is gathering as 
Operators plan and implement 5G SA (Standalone) which will 
realise the real transformational benefits of 5G.  In this year’s 
survey we get a feel of some of the key drivers for adopting 5G 
and their progress on this journey.  Interestingly a key reason this 
year’s respondents said they launched 5G was to keep pace with 
their competitors which hints at some not having yet realised the 
revenue potential or opportunities which 5G can unlock.  This may 
be related to the difference between 5G NSA (Non-Standalone) 
and 5G SA (Standalone).  With 5G NSA there are not many 
differentiated or transformational capabilities over and above 
4G other than speed. 5G SA will open up the ability to develop 
multiple partnerships to drive innovation and monetisation of the 
5G network.  We’ve seen in this year’s survey that Operators are 
changing their view on the importance of 3rd party relationships 
to drive revenue., In 2019 50% of respondent felt no greater than 
10% of an Operator revenue with come from 3rd parties whereas in 
2021, half respondents believed it would be between 10% and 30% 
of revenue coming from partners.  

We looked at the CSP’s readiness to engage in these partnerships 
and their adoption of key 5G functions critical to facilitate these 
partnerships.  Operators are at varying stages of adopting these 
new functions, specifically Network functions such as NEF and 
NWDAF. While the leading service providers are moving ahead 
with these, it’s not surprisingly that some are still at an early stage 
in considering them as they are only getting to grips with 5G 
NSA. The next 12 to 18 months should see gathering momentum 
in terms of monetisation of 5G and innovative 5G services as the 
leading CSP continue their digital transformations at pace and 
launch of 5G SA.

DIGITAL TRANSFORMATION

The second biggest group, some 
18%, believe that although their 
5G network already has necessary 
functions and is almost ready, 
their BSS is limited, plus they 
still have concerns about how 
to expose it to partners. Closely 
following are two groups of 
almost equal size, each about 
17% of the total. Members of one 
group is confident they can do 
it now, including network slicing 
and exposure of 5G to partners. 
Members of the other group 
concede that they cannot expose 

5G features to partners and do 
not yet have a clear roadmap to 
build the capability. SEE FIG 3-5

One way to address the limitation 
of the business’s own IT system 
and expedite the transformation 
is to subscribe to the Software-as-
a-Service (SaaS) mode of BSS/OSS 
solutions. This being an emerging 
trend, we wanted to test how well 
this concept is received. Despite 
responses to this multi-choice 
question being generally in favour 
of the concept by about 2 to 1, 

survey respondents are clearly 
divided. In the “Yes” camp, the 
leading reasons include savings 
in both operating and capital 
expenses (29%), the ability to 
scale up costs based on paying 
for what you need when you need 
it (28%), and the possibility to be 
always on the software’s latest 
version. In the “No” camp, main 
concerns include the financial 
managers’ preference for capital 
expenditures over operating 
expenses (13%) and the fear 
of being locked into software 
licencing agreements (9%), 
although the biggest group cite 
an assortment of reasons (28%).

In sum, digital transformation 
has come a long way. With 5G 
services -- especially SA 5G 
-- rolling out more extensively 
over the coming years, telecoms 
operators and their partners 
have raised their expectations 
for business returns through 
partnering with 3rd-parties. 
However, to reach these targets, 
to truly transform into digital 
platforms, telecoms operators 
and other industry stakeholders 
will need new technologies 
and new business operation 
models, on top of the baseline 
of advanced communications 
networks. n

Figure 3-5:   What are the main challenges in transforming your business 
for a cloud native environment? (Choose all that apply)

We’ve been focussed on 5G radio. At present we don’t have the capability to expose or 
manage 5G features like network slicing but have a roadmap to create them  12%

We can do it all right now: slicing and exposure of 5G to partners  17%

Our BSS is limited. Our 5G network has necessary functions and is almost ready but 
we have concerns about how to expose it to partners  18%

We’re concerned. Both our network and BSS have limitations to cater for 5G-grade 
partnerships  8%

Currently we can’t expose 5G features to partners and don’t have a clear roadmap to 
build this capability  17%

We are in progress. We are selecting vendors and plan on linking our IT front end (BSS/
OSS) to our Network and will soon (approx. next 12 months) to be ready to expose our 
5G network to 3rd parties  29%
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KEY TAKEAWAYS
• Three-quarters of respondents have already 

invested in cloud-native BSS or plan to do so

• Nearly half of respondents use a converged BSS 
stack to serve both consumer and enterprise 
customers

• Two in 10 respondents already use a SaaS model 
to manage their BSS, and more than half would 
consider following suit

MDS Global is a leading BSS-as-a-Service provider of VNO, B2B and IoT solutions. We look after all aspects of monetisation, 
assurance and customer steering for complex products and services. We offer a digital operating model in a DevOps context, 
which enhances stakeholder experiences and provides unprecedented business agility.

Headquartered in the UK, MDS Global’s customers include BT Enterprise (UK), D Mobile from Dixons Carphone (UK), TalkTalk 
(UK), Telefónica (UK), Vodafone (Germany, Greece and NL), Orange (Belgium), KPN (Netherlands), Telia (Denmark), VADSA 
(Mexico) and redONE (Malaysia).

MDS Global is part of Lumine Group, which is a Portfolio of Volaris Group, a subsidiary of Constellation Software Inc.

For more information, please visit: https://mdsglobal.com

BUSINESS SUPPORT 
SYSTEMS (BSS)
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BUSINESS SUPPORT SYSTEMS (BSS)

This section of the survey digs deep 
into BSS modernisation to assess 
the industry’s readiness to transform 
itself, which is critical if operators are 
to realise their ambition to become 
digital service platforms. This is key 
to success in playing an expanded 
role in serving the enterprise market 
with their latest networks, for 
example 5G. 

The enterprise market, however, is 
a broad concept. Before operators 
can effectively market their 5G 
offerings to business customers, 
they need to first determine and 
prioritise the specific industry 
sectors in which they have the best 
chance of success. A consensus 
emerges from the survey results. 
Nearly seven out of 10 respondents 
(68%) engaged in the relevant 
businesses selected Smart Cities 
as their top priority, followed by 
Manufacturing, which was selected 
by 60% of respondents. Other 
sectors chosen by more than half 
of respondents include Transport 
(57%) and Healthcare (51%). SEE FIG 4-1

Though telecom operators may 
aspire to serve specific industry 
sectors with their 5G networks, 
they have much more experience 
in providing consumer services like 
voice and data. Thus, it’s fair to 
question how easy they will find 
it to bundle new, non-telecoms 
5G services with existing, more 
traditional services. And on this, 
the views of respondents are 
evenly distributed. One-third of 
the respondents (34%) engaged 
in the relevant businesses think 
that the integration is difficult 
(ranging from somewhat 
difficult to simply impossible), 
and an almost equal number of 
respondents (35%) find it easy 
or somewhat easy to integrate. 
The rest (31%) sit in the middle, 
believing it is neither easy nor 
difficult. 

It is well-recognised that enterprise 
customers, while typically 
delivering higher returns, are 
more demanding in terms of 
time-to-market and Quality of 

Service (QoS), both of which are 
usually governed by service level 
agreements (SLAs). Enterprise 
customers are also less tolerant of 
error than consumers. 

To test the telecom industry’s 
readiness to meet enterprise 
customers’ more stringent 
demands on time-to-market with 
new services, the survey asked 
respondents to estimate how fast 
they can launch new enterprise 
services. The results show half of 
the respondents engaged in the 
relevant businesses say they can 
launch new enterprise services 
with their current BSS in one to 
six months, with the other half 
distributed between less than 
one month (21%) and more than 
six months (29%). Apparently 
when moving from general 
estimates to specific cases, both 
demand and implementation 
will differ among cases, the 
experience of which may also 
influence the respondents’ self-
assessment.

Telecom operators’ business support systems (BSS), the customer-facing components of their IT 
infrastructures for service delivery and management, are being transformed. The objective of 
modernising BSS is to help them more easily handle new business models (including new charging 
mechanisms), more quickly onboard new services (some yet unknown), and better manage partners. 
These features should overlay the successful implementation of day-to-day tasks that the BSS 
sets out to perform, including customer care, customer relationship management (CRM), revenue 
management, and product life-cycle management, among others.

Figure 4-1:   Which verticals do you plan to target with enterprise 5G 
offerings? (Choose all that apply)

Smart Cities  68%

Agriculture  42%

Transport  57%

Manufacturing  60%

None - we don’t plan to target the enterprise market  5%

Other  5%

Healthcare  51%
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BUSINESS SUPPORT SYSTEMS (BSS)

Prior to launching enterprise 
services, telecom providers have to 
thoroughly test them in a properly 
simulated environment to reduce 
errors and deliver on SLAs. Such 
testing could be a challenge for 
many telecom operators because 
they are more used to, and better 
at, testing and launching services 
for consumers. It is therefore 
encouraging to see that a quarter 
(26%) of survey respondents 
engaged in the relevant sectors 
have already set up a separate 
environment to test and launch 
new enterprise services, with 
43% more saying they would 
consider doing so. A further 19% of 
respondents believe it should be 
addressed case by case.

One key action service providers 
should consider taking when 
targeting the enterprise market is 
to check their current BSS set-up to 
determine if it is fit to serve the new 
customers they aim to win and the 
new services they aim to support. 
One way to evaluate this capability 
is to see whether they use separate 
BSS stacks for consumers and 
enterprises, or a converged stack. 
At this stage, nearly half (48%) of 
the respondents engaged in the 
relevant businesses use a converged 
stack, while one-third (33%) use 
separate stacks. Two smaller groups 
either serve the consumer market 
only (13%) or serve the enterprise 
market only (6%). SEE FIG 4-2

This is not to say separate is good 
and converged is bad. It very 
much depends on the nature 
of the industry and service. For 
example, if a new enterprise 
service is close enough to the 
telecoms services the operator’s 
BSS is set up to enable, there will 
be no compelling reason to build 
a completely separate stack. 
When selecting sectors that do 
warrant a separate BSS stack, 
52% of the respondents choose 
Internet of Things (IoT), followed by 
5G services for enterprises (45%), 
other non-telco services (36%), 
and applications for enterprise 
self-service (29%). A quarter of 
respondents (24%) also believe 
specially negotiated contracts 
should be served by a separate 
BSS stack.

There are different business models 
for managing an operator’s business 
support systems. Traditionally, 
operators own their BSS, as they 
often come with new services 
launched, either operators’ own 
value-added services or through 
partnerships or acquisitions. This 
can get messy when different BSS 
solutions are used for different 
business lines, with the services 
often running on different platforms. 
Operators can choose to outsource 
the management of their BSS stack 
or subscribe to a Software-as-a-
Service (SaaS) model by using a 
managed service. In fact, every two 
in 10 respondents (19%) engaged in 
the relevant businesses have already 
outsourced their BSS, while more 
than half (54%) of the respondents 
may consider doing so. SEE FIG 4-3

“IF A NEW ENTERPRISE SERVICE IS 
CLOSE ENOUGH TO THE TELECOMS 
SERVICES THE OPERATOR’S BSS IS SET 
UP TO ENABLE, THERE WILL BE NO 
COMPELLING REASON TO BUILD A 
COMPLETELY SEPARATE STACK.”

Figure 4-2:   Do you operate with separate BSS stacks for consumer and 
enterprise, or a converged stack?

Figure 4-3:   Would you use managed service/outsourced business 
operations to manage your BSS and billing?

 Converged stack .................................48%

 Separate stacks ..................................32%

 We don’t serve the  
enterprise market ...............................13%

 We don’t serve the  
consumer market ..................................6%

 Yes – we have already  
outsourced our billing ........................19%

 Yes – we could consider it...............54%

 No – we wouldn’t consider it...........26%
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BUSINESS SUPPORT SYSTEMS (BSS)

There are also different architectures 
for running BSS. While traditionally, 
BSS stacks are managed and 
updated on-premises, BSS, as a 
non-network function, is often 
one of the first candidates to go 
cloud-native, following the trend 
of operators increasingly migrating 
more functions to the cloud. Cloud-
native architecture has obvious 
advantages, such as increased 
agility and access to regular updates 
and integration. Still, most operators 

will face plenty of challenges when 
migrating their BSS to the cloud; 
they will need to prepare and 
streamline a great deal prior to the 
migration. What is operated on 
the local networks cannot be lifted 
and directly replicated in the cloud. 
Therefore, it is no surprise that the 
attitude towards cloud migration 
of BSS is mixed. The number of 
respondents already hosting their 
BSS in a cloud environment (28%) 
is about the same as the number 
of respondents that would not 
consider such a move (26%). More 
indicative of the momentum of 
the cloud-native trend, the rest 
of the respondents (46%) are 
all considering undertaking the 
migration. SEE FIG 4-4

Modernising BSS is critical for 
operators to monetise the new 
networks in which they have 
heavily invested. They need to 
win new customers and launch 
new services, especially by going 
beyond traditional telecoms 
territory. However, before their 
ambitions to enter the enterprise 
market in a meaningful way 
can become reality, operators 
have a lot of soul-searching 
to do, from choosing the right 
industry to target and developing 
competence to meet time-to-
market demands, to deciding 
whether to build a separate 
BSS stack and selecting the 
most fit-for-purpose model and 
architecture for their BSS. n

SPONSOR’S  
COMMENT
CSPs have ambitious plans for the enterprise 5G world, and rightly 
so, with this market set to be worth more than $10 billion by 2027. 
Respondents to this survey selected the smart city, manufacturing 
and transport verticals as their top priorities, and most (69%) 
recognised that services that rely on 5G or IoT, which these services 
clearly will, warrant a separate BSS stack.

The services that CSPs design for the enterprise market will 
be complex, requiring integrations, assurance, discounting, 
notifications and the ability to bundle together telco and non-
telco products, potentially from a range of different partners. 
This will be particularly challenging for CSPs more familiar with 
providing consumer and simple B2B services and that operate with 
a traditional, converged stack. New enterprise 5G services, whether 
they are for smart cities, or manufacturing or any other vertical, 
are so radically different from traditional telco services, that they 
cannot be supported effectively from the same stack.

What is needed is a clean, separate BSS stack, that is designed to 
meet the complexities of the enterprise world, without impacting 
the existing customer base. This new stack should be fully 
automated, with self-serve capabilities to improve the customer 
experience. Most importantly, it should be able to be up and 
running in a matter of weeks, so that CSPs can test and launch 
new initiatives quickly and economically, which will be vital for 
success in the enterprise 5G world. 

Figure 4-4:   Would you host your BSS and billing system in a cloud 
environment?

 Yes – we already do ..........................28%

 Yes – we plan to .................................46%

 No – we wouldn’t consider it...........26%
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KEY TAKEAWAYS
• Video, gaming, and remote working and learning 

continue to drive growth in broadband

• 5G FWA, 10G EPON, and XGS PON are seen as 
attracting heaviest investment for next-gen 
broadband 

• Three-quarters of respondents believe 
government funding for broadband is insufficient

CommScope pushes the boundaries of communications technology with game-changing ideas and ground-
breaking discoveries that spark profound human achievement. We collaborate with our customers and partners to 
design, create and build the world’s most advanced networks. It is our passion and commitment to identify the next 
opportunity and realize a better tomorrow.

CommScope (NASDAQ: COMM) and the recently acquired ARRIS and Ruckus Networks are redefining tomorrow 
by shaping the future of wired and wireless communications. Our combined global team of employees, innovators 
and technologists have empowered customers in all regions of the world to anticipate what’s next and push the 
boundaries of what’s possible. 

Discover more at www.commscope.com.

BROADBAND
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But carrying the world through 
a pandemic is far from being 
the only mission that broadband 
stakeholders have set for 
themselves. Broadband aims 
to deliver on many promises, 
from providing consumers with 
high-speed internet access to 
securely operating critical business 
applications, and many things 
in-between. This section of the 
survey aims to assess broadband 
professionals’ perception of the 
opportunities and challenges 
of their current business, along 
with their vision and readiness 
for next-generation broadband 
technologies and businesses. 

Rather consistent with survey 
responses they gave last year, 
telecoms professionals (76% of 
participants) continue to see video 
and other bandwidth-guzzling 

streaming services as the leading 
driver for continued growth in 
broadband. Other growth drivers 
seen by more than half of all 
respondents include work from 
home and distance learning (64%) 
and gaming (53%). SEE FIG 5-1

The high ratings of these demands 
continue to reflect the “new 
normal” of the pandemic, as digital 
living, remote work, and internet-
based schooling continue to 
pressure employers, educators, and 
content providers to adapt. These 
adaptations in turn put pressure 
on communication providers 
to deliver. The fact that many 
employers decide to adopt the 
so-called “hybrid” or “balanced” 
mode of working when some parts 
of the world, especially the mature 
markets, are hoped to be coming 
out of the pandemic, indicate that 

this tidal wave of demand is not 
going to recede any time soon.

These high-demand bandwidth 
applications, both for consumers 
and for businesses, from HD 
video streaming to multiparty 
video conferencing, require 
broadband operators to provide 
faster internet access. One of the 
much-touted concepts to meet 
that demand is “gigabit” speed. It 
looks as if telecoms professionals 

overwhelmingly believe that the 
mainstream market will embrace 
gigabit speed fairly soon: Two-
thirds of the respondents (67%) 
think it will happen in the next 
three years, and 9% believe we will 
see it within one year. A further 27% 
believe gigabit speed will become 
mainstream somewhere between 
the next three and five years. 

Many different existing 
technologies can provide high-

speed internet access, including 
more than one already marketed 
as delivering gigabit speed. They 
have met different receptions in 
the market, however, judging by 
customer response. According 
to the survey respondents, 
Gigabit Passive Optical Network 
(GPON) is the one that gains the 
most traction among the fixed 
broadband-access technologies 
currently on offer, chosen by 58% 
of the respondents. 

While the world is about to see the back of 
the second year shrouded under Covid-19, 
the communications industry coped well with 
the initial surge in demand caused by large-
scale work from home and remote schooling 
and continues to stay ahead of the demand 
curve to sustain seamless digitally enabled 
work and, generally, life for millions of people. 
Broadband networks, the backbone propping up 
communications worldwide, have done much of 
the heavy lifting.

BROADBAND

Figure 5-1: What are the key drivers for continued growth in broadband? (Choose all the apply)

Video and other bandwidth hungry streaming services  76%

Business applications – migration to cloud  36%

Applications we do not know of yet  27%

Gaming  53%

Work from home and distance learning trend  64%

IoT  34%

Other  1%

5G transport  44%

In Home networks, enabled by WiFi 6 - pushing higher expectations on mobile devices  32%
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Coming in a distant second place, 
30%, is 10 Gigabit Symmetric 
Passive Optical Network (XGS-PON). 
Each of three other fibre-based 
technologies, Next-Generation 
Passive Optical Network 2 (NG-
PON2), Broadband Passive Optical 
Network (BPON), and Ethernet 
Passive Optical Network (EPON), 
gets the nod from about a quarter 
of the respondents. Somewhat 
surprisingly, Data Over Cable 
Service Interface Specification 
(DOCSIS) 3.1, a technology to 

upgrade legacy cable networks to 
deliver high-speed internet access, 
is recognised by nearly a quarter 
of respondents (23%), though the 
earlier generation of DOCSIS as well 
as the DSL technologies on copper 
networks lag way behind, indicating 
that customer enthusiasm for these 
legacy technologies is waning.  
SEE FIG 5-2

Beyond its speed or newness, many 
other factors also affect customer 
acceptance of a fixed broadband-

access technology. The survey 
therefore asks industry professionals 
to put themselves in the shoes of 
a CEO of a Fiber to the x (FTTx) 
operator and estimate what among 
(primarily) business-operation 
challenges would keep them up 
at night. Three concerns stand out, 
each selected by close to half of 
the respondents: meeting customer 
bandwidth demand (47%), total cost 
of ownership (TCO) and speed of 
deployment (45%), and optimising 
broadband and video delivery (44%).

Telecoms is a fast-moving industry, 
and the broadband sector is 
no exception. When it comes 
to building next-generation 
broadband-access networks, 
it is imperative that operators 
prioritise their investments in 
technologies that have the 
best chance to succeed. When 
asked to pick a technology 
likely to attract the heaviest 
investment in the next three to 
five years, just over one-quarter 
of respondents (26%) select 5G 
fixed wireless access (FWA). This 
may come as a surprise to the 
broadband professionals who 
strongly believe in fibre. However, 
5G FWA does not mean replacing 
fibre with radio. On the contrary, 
for the next generation 5G FWA 
to deliver what it promises, for 
example gigabit speed (which 
no commercial network is yet 

delivering), fibre will have a critical 
role to play in both fibre to the 
tower and the transport networks.

Next on the list are 10G Ethernet 
Passive Optical Network (10G 
EPON), chosen by 19%, and 10 
Gbps Symmetrical Passive Optical 
Networks (XGS-PON), chosen by 
12%. The long tail of technologies 
not expected to attract heavy 
investment in the near future 
include both niche technologies 
like satellite and further innovations 
in legacy copper and cable 
networks (all versions of DOCSIS 
and DSL solutions). Worth noting is 
that the more advanced 25/50G 
PON spurs limited enthusiasm (6%), 
indicating that the broadband 
professionals do not believe 
the industry will require such 
bandwidth at a large scale any 
time soon. SEE FIG 5-3

Figure 5-2: Which fixed broadband access technologies in operation today do you see gaining the strongest 
traction, for example by the number of subscribers? (Choose all that apply)

Gigabit Passive Optical Network (GPON)  58%

Ethernet Passive Optical Network (EPON)  25%

DOCSIS 3.0 over cable network  10%

Next-Generation Passive Optical Network 2 (NG-PON2) 26%

10 Gigabit Symmetric Passive Optical Network (XGS-PON)  30%

DOCSIS 3.1 over cable network  23%

Broadband Passive Optical Network (BPON)  25%

xDSL / G.Fast over copper network  15%

Figure 5-3:   Which next-gen broadband access technology do you see 
attracting the heaviest investment over next 3-5 years? 

 5G FWA ..................................................26%
 10G EPON .............................................19%
 XGS-PON ...............................................12%
 NG-PON2 .................................................9%
 Full Duplex DOCSIS 4.0 (FDX) ............7%
 Extended Spectrum  
DOCSIS 4.0 (ESD) ..................................6%

 25/50G PON ............................................6%
 xDSL / G.Fast ..........................................5%
 DOCSIS 3.1 ..............................................5%
 Satellite .....................................................5%
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Similar to the case of in-market 
broadband solutions, many 
factors will affect how customers, 
in particular business users, will 
embrace the next generation 
of broadband access networks. 
One of the defining factors is 
the cost model that best fits 
their needs. Customers can pay 
upfront for permanent licences, 
or they can go for a subscription 
model. The most preferred model, 
according to survey participants, 
is a hybrid of the two. Four out 
of 10 respondents (41%) select a 
combination model with initial 
capital expenditure (CAPEX) with 
perpetual licence to a limited 
bandwidth capability, plus 
additional licence blocks for more 

bandwidth capacity, for example 
more spectrum on DOCSIS or 
higher PON speeds on an optical 
line termination (OLT) line card. 
Three out of 10 respondents (29%) 
prefer a full Software-as-a-Service 
(SaaS) model which will save 
them the initial investment of 
capital. Combining these results 
with the 10% of respondents 
who will look to outsource entire 
network operations to a third 
party (a Network-as-a-Service, 
or NaaS, model), enthusiasm for 
subscription models is almost 
as high as that for the hybrid 
model. In comparison, only 14% 
of respondents would choose 
CAPEX-driven perpetual licence 
models. SEE FIG 5-4

Various challenges will face the 
deployment of the next-generation 
fixed broadband-access networks. 
Four of them, with almost equal 
share of responses, are identified 
by the survey respondents as 
being bigger than the others: 

lack of customer demand and/
or weak Return on Investment 
(ROI) prospect (38%), constraints 
due to legacy copper network 
footprint (37%), insufficient funding 
(36%), and lack of fibre in the core 
network (35%). SEE FIG 5-5

“SIMILAR TO THE CASE OF IN-
MARKET BROADBAND SOLUTIONS, 
MANY FACTORS WILL AFFECT 
HOW CUSTOMERS, IN PARTICULAR 
BUSINESS USERS, WILL EMBRACE THE 
NEXT GENERATION OF BROADBAND 
ACCESS NETWORKS.”

Figure 5-4: 
In next generation access 
networks, which cost model is the 
most desirable going forward to 
meet your business objectives?

 Combination model with  
initial capex and perpetual  
license to a limited bandwidth 
capability; additional license  
blocks for more bandwidth 
capacity ........................................ 41%

 Pay per use license modes  
with no initial investment  
(full SaaS) ..................................... 29%

 Capex driven perpetual  
license models ............................ 14%

 Looking to outsource my  
complete network operations 
to a third party (NaaS,  
managed service) ....................... 10%

 Other ................................................5%

Figure 5-5:   What are the biggest challenges to deploy a next generation 
fixed access network architecture? (Choose all that apply)

Lack of customer demand / ROI  38%

Lack of access to skilled resources  28%

Lack of funding  36%

Constraints due to legacy copper network footprint  37%

Regulations  19%

Lack of fiber in the core network  35%
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Funding is a challenge that 
deserves special attention. 
Deploying broadband networks 
requires a high level of sunk 
cost and it takes many years 
before broadband operators 
can break even. Meanwhile, 
universal broadband connection 
is increasingly seen as an absolute 
requirement in many countries, and 
connecting the under-connected, 
such as in rural communities, is 
high on the agenda of many 

governments. Such regulatory and 
often political imperatives have led 
to active investments by the public 
sector. However, three-quarters 
of the respondents to this survey 
believe that investments from 
governments are not enough to 
bridge the digital divide. Among 
them, 45% think governments need 
to increase funding, while 30% 
believe the industry should innovate 
more to lower the cost level and 
make public funding go further.

Digital living and digital work 
will continue to drive the 
demand for broadband growth. 
With customer enthusiasm 
for broadband innovation 
on legacy copper and cable 
networks waning, operators 
should plan their investments 
in next-generation broadband 
technologies carefully, striving to 
steer a middle course. All factors 
considered, it appears that fibre 
is still the best route to choose. n

SPONSOR’S  
COMMENT
Today, fast, reliable broadband connectivity is an essential element 
of daily life. End-user expectations are higher than ever, and network 
operators are under pressure to provide the best possible service.

Across Europe, fibre rollouts have progressed, bringing cutting-
edge connectivity to millions of homes and businesses. However, 
not all areas have access to such reliable network coverage, 
and disparities in the fibre rollout continue to leave some rural 
communities offline and excluded.

At CommScope we believe that all homes and businesses should 
be on a level playing field in terms of connectivity. Broadband plays 
a key role as an enabler of economic growth and prosperity across 
communities and location should not be a barrier to success. 

Yet, as shown in this report, three-quarters of respondents believe 
government funding for broadband is insufficient. We agree that 
more needs to be done, and it’s important that network operators 
have government support and investment when it comes to 
improving rural not-spots. 

Advances in deployment technologies can also play a part in 
helping improve the speed and cost of fibre network deployments. 
The latest technology can also arm field technicians and engineers 
with better data to reduce time-consuming decision making and 
potential for human error.

Looking ahead, it is clear the acceleration in digital work and life 
we have seen during the COVID-19 pandemic will not stop. Only 
by using the latest infrastructure technology can we ensure we are 
moving forward in our connectivity journey.

David De Craemer 
VP of Telecom Sales Europe at CommScope

BROADBAND

“DEPLOYING BROADBAND 
NETWORKS REQUIRES 
A HIGH LEVEL OF SUNK 
COST AND IT TAKES 
MANY YEARS BEFORE 
BROADBAND OPERATORS 
CAN BREAK EVEN.”
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KEY TAKEAWAYS
• Two-thirds of respondents plan to deploy 

commercial Open RAN solutions within five years
• Security concerns are top barrier to broader 

adoption of Open RAN
• The industry has yet to develop a clear 

understanding of Open RAN’s positive TCO impact

Accenture is a global professional services company with leading capabilities in 
digital, cloud and security. Combining unmatched experience and specialized 
skills across more than 40 industries, we offer Strategy and Consulting, 
Interactive, Technology and Operations services — all powered by the world’s 
largest network of Advanced Technology and Intelligent Operations centers. 
Our 624,000 people deliver on the promise of technology and human 
ingenuity every day, serving clients in more than 120 countries. We embrace 
the power of change to create value and shared success for our clients, people, 
shareholders, partners and communities. Visit us at www.accenture.com 

Accenture’s Communications & Media industry group helps communications 
service providers, as well as media and entertainment organizations 
become leading providers of next-generation IP services and immersive 
customer experiences. 

To learn more, visit accenture.com/communications  

VMware is a leading provider of multi-cloud services for all apps, enabling 
digital innovation with enterprise control. 

With VMware Cross-Cloud™ services and our global ecosystem of partners, 
we deliver the smartest path to cloud, edge and app modernization. 
Customers gain multi-cloud autonomy and consistent operations while 
creating a more secure, frictionless experience for their distributed 
workforce. As the trusted foundation to accelerate innovation, VMware 
gives businesses the freedom and flexibility they need to build the future.

VMware platforms create a common digital foundation that empower 
CSPs to accelerate time to market, deliver consistent experiences and 
increase network efficiency. With a robust partner ecosystem and best-
of-breed services portfolio, VMware gives CSPs a path to monetization so 
they can thrive in the digital era.

To learn more, please visit telco.vmware.com

OPEN RAN
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However, despite the media and 
regulator attention Open RAN 
has received and onboarding 
announcements coming from 
both greenfield and incumbent 
operators, the number of Open 
RAN solutions delivered to 
commercial networks is still limited. 
This section of the survey sets out 
to gauge telecoms professionals’ 
perception of the opportunities 
and challenges that may be faced 
by Open RAN over the next couple 
of years.

Timing: When asked about 
their plans to deploy Open RAN 
solutions commercially, one out 
of 10 respondents (12%) engaged 
in the relevant sectors (that is, 
excluding the “Not applicable” 
responses, which account for just 
under one-third of the total) say 
they have already deployed such 
solutions. This is comparable to the 
proportion of respondents that do 
not have a plan to deploy it (13%). 
The majority of respondents fall 
somewhere in between. One-
third foresee the commercial 

deployment of Open RAN within 
the next year or two, and another 
third plan to deploy it within 
three to five years. A minority of 
respondents (9%) plan to do so but 
in the next six years or longer.

Judging by these responses, there 
appears to be plenty of optimism 
about Open RAN’s commercial 
prospects, though the scale of 
deployment varies from one case 
to another. A number of Tier-1 
operators have announced Open 
RAN deals, but the technology 
is mostly used on a very limited 
scale. As a matter of fact, by the 
Open RAN camp’s own admission, 
the technology is not expected 
to play more than a minor role 
in mobile network development. 
GlobalFoundries said it expects to 
see only 10% of the RAN market 
going to Open RAN by 2025, a 
forecast the company shared at 
the September 2020 Forum on 
5G Open Radio Access Network, 
which was organised by the 
U.S. Federal Communication 
Commission (FCC).

Barriers to swift deployment: These 
considerations lead us to probe 
deeper into the industry’s specific 
concerns about Open RAN and to 
ask about key barriers slowing and 
limiting deployment. The survey 
asked respondents to rate a number 
of factors on a scale of 1 to 5, with 5 
being a highly significant concern. 

Security concerns top the list, given 
the total of responses measuring 
4 and 5. Security is chosen by 56% 
of all the respondents as carrying 
high or relatively high significance. 
About half of all respondents 
also consider Open RAN’s lack of 
maturity (51%) and operators’ need 
to do more interoperability testing 
(49%) as significant barriers. SEE FIG 6-1

Open RAN for network security: 
Despite security concerns being 
perceived as the biggest barrier to 
Open RAN deployment, the good 
news is that when asked how Open 
RAN will impact the security of the 
RAN component of the network, 
the response is more often than 
not positive. 

Since its emergence as a cost-efficient way for mobile operators to provide 
extensive coverage in more sparsely populated areas, Open RAN has 
captured the telecoms industry’s imagination. In addition to promoting its 
cost advantage, Open RAN enthusiasts also argue that the new technology 
can reduce vendor lock-in and foster RAN innovation by, in the radio 
networks, disaggregating hardware and software.

OPEN RAN

Figure 6-1:   How significant are each of the following barriers to widespread 
adoption of Open RAN? Responses on measures “4” and “5”  
(1 being not significant while 5 being highly significant)

Security concerns  56%

Lack of Open RAN standards readiness  43%

Unsure of overall TCO benefit of deploying Open RAN  37%

Need of interoperability testing and certification requirements  49%

Lack of maturity of technology, ecosystem and offerings  51%

Increase in complexity due to multivendor integration as well as overall operation and 
maintenance of the RAN  43%

Lack of a cloud-native operating model that will benefit from Open RAN  37%

Additional cost considerations due to new integration and operational requirements  47%

Lack of automation methods for deployment, testing, RCA and resolution  42%
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More than one-third of the 
respondents believe Open RAN 
will either somewhat (22%) or 
significantly (13%) improve network 
security compared to traditional 
RAN. In comparison, only a quarter 
of respondents see it either 
somewhat (21%) or significantly (3%) 
likely to reduce network security. 
This can be seen as an indication 
that the telecoms industry has 
high expectations for Open RAN 
and believes the new solution can 
make radio networks more secure if 
concerns are properly addressed.

The Open RAN community 
can take multiple measures to 
mitigate security concerns, but not 
all measures are viewed as equally 
effective. The survey respondents 
are asked to rate a list of security 
initiatives on a scale of 1 to 5, 
from least (1) to most (5) effective. 
About half of all respondents 
gave higher marks (4s and 5s) 
to three specific initiatives.  Just 
edging ahead of all the others, 
chosen by 49% of all respondents, 
is embedding security in Open 
RAN architecture through industry 
organisation actions, for example 
best practices defined and 
implemented by O-RAN Alliance’s 
Security Task Group. 

The next two highly rated 
measures are viewed as almost 
equally effective, but they go in 
different directions. One solution, 

chosen by 48% of respondents, 
trusts in security measures led 
by regulators, for example 
initiatives similar to EU’s approach 
to 5G security--including 
identification of high-risk vendors 
and application of restrictions 
on market access. The other 
solution, ranked highly by 47% 
of respondents, bets on mobile 
operators and their partners’ in-
house expertise to build security. 
Somewhat trailing behind both is 
the option to use solutions from 
third-party security specialists; 
that’s seen by 41% of respondents 
as highly effective.

It is worth highlighting that these 
initiatives to shore up Open RAN 
security are not mutually exclusive. 
To serve Open RAN customers 
in the best possible way, all 
measures should be used in 
conjunction. SEE FIG 6-2

Total cost of Communications 
Service Provider (CSP) 
ownership: Open RAN was 
first developed to give mobile 
operators a new option to provide 
cost-efficient connectivity to 
unconnected or under-connected 
populations, such as communities 
in rural or mountainous areas. 
That makes spending reductions 
one of the most compelling 
selling points of Open RAN. 
However, at this early stage, 
the industry is yet to have a full 
understanding of Open RAN’s 
ability to reduce an operator’s 
total cost of ownership (TCO). 

While nearly three out of 10 
respondents (28%) believe Open 
RAN will reduce operators’ TCO by 
various degrees, nearly four out 
of 10 (38%) believe the opposite. 
Another 12% of respondents think 
Open RAN’s impact will be neutral, 
while the rest think it is still too 
early to judge. Why are opinions 
so divided? It could be that Open 
RAN deployment in commercial 
networks is not extensive enough to 
generate sufficient data to make 
more informed estimates. SEE FIG 6-3

OPEN RAN

Figure 6-2:   To what degree would each of the following initiatives 
mitigate security concerns related to Open RAN deployment? 
Responses on measures “4” and “5” (“To a large degree”)

Industry organisations to embed security in Open RAN architecture  49%

Others  18%

Building security with in-house expertise  47%

A common regional governance and approach to security  48%

Leveraging solutions from third-party security specialists  41%

Figure 6-3: 
How do you think Open RAN will 
change CSPs’ overall TCO in the 
medium- to long-term?

 Increase TCO ............................... 38%

 Remain the same ....................... 12%

 Decrease TCO ............................. 28%

 Cannot be certain yet................. 22%
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To make Open RAN a more 
commercially attractive solution, 
its capability to deliver positive 
returns on operator investment 
should be developed with the same 
urgency as proving its cost-saving 
credentials. 

Ways to monetise Open RAN: 
Respondents to this survey are asked 
to rate different service offerings 
on the 1 to 5 scale, with 5 being 
highly likely to support monetisation. 
Network slicing is seen as the most 
likely service offering to monetise 
Open RAN, marked at 4 and 5 by 
51% of all respondents, narrowly 
ahead of system integration (48%) 
and edge applications hosted in 
the RAN (47%). It is worth noting 
that these options are more or less 
standard services offered by mobile 
operators. To make its value-creation 
cases more convincing, the Open 
RAN community needs to find paths 
to monetisation that make the new 
technology indispensable.

Network architecture: Another 
established Open RAN advantage is 
the flexibility of its architecture and 
high level of virtualisation. Proper 
management of RAN operations 
and cloud environments may make 
that advantage tangible. When 
choosing among different modes of 
managing clouds, survey respondents 
look to be overwhelmingly in favour 
of on-premises private clouds. Nearly 
six out of 10 respondents engaged 

in the relevant sectors would choose 
to keep RAN in their own hosted 
datacentres with either existing 
RAN vendors (16%) or with a mix of 
existing and new RAN vendors (41%). 
A sizeable group (27%) prefer a hybrid 
model of on-premises and one single 
cloud partner. Only a minority of 
respondents plan to go full cloud-
native to operate RAN using either 
a single cloud partner (9%) or across 
multiple cloud partners (7%). SEE FIG 6-4

Mobile operators have flagged as a 
concern the increased complexity of 
integrating Open RAN elements into 
the mobile network. An executive 
with a Tier-1 European operator once 
asked rhetorically, “When there is a 
network failure, who do I call?” This 
question captures the uncertainty 
on the operator side of its own role in 
the new multi-vendor environment. 
Meanwhile, this scenario presents 
a good opportunity for specialised 
system integrators to create and 
provide tools that simplify complexity 
and pinpoint operator issues. 

When asked to pick their preferred 
mode of integration, the hybrid 
model of collaboration between 
in-house team and partners is 
favoured by the largest group, 31% 
of all those engaged in the business. 
This is followed in a distant second 
place by the option to use existing 
RAN vendors (18%). These two options 
combined indicate both the power of 
existing RAN vendors’ stickiness and 
the opportunities for new entrants to 
partner with operators’ own experts. 

Open RAN comes with high promise 
in terms of value creation for mobile 
operators. However, to translate that 
promise into commercial success will 
require the Open RAN community to 
convince operators of the solutions’ 
security credentials, integration 
simplification, and capability to 
optimise operator TCO. The good 
news is that operators in different 
parts of the world are conducting 
trials that will help shed light on many 
of their concerns and boost their 
confidence in the new technology. n

OPEN RAN

SPONSOR’S  
COMMENT
Telecoms.com’s survey shows that CSPs see much promise in Open 
RAN, but some express hesitation in how to implement it in the 
field. Questions over security, TCO, expertise, complexity, staff skills 
and cloud vendor lock-in have far-reaching implications for their 
business.  CSPs are concurrently aiming to modernize and monetize 
their network, enabling the rapid rollout of new services and helping 
them become more enterprise friendly. Delays in new technology 
implementations will have negative consequences.

The survey confirms concerns that Accenture and VMware regularly 
encounter in the field. CSPs are looking for a solution that addresses 
some of the main challenge areas discussed in the survey: a solution 
that delivers both interoperable components, built-in security and 
accelerated go-to-market process.

VMware and Accenture have engineered an OpenRAN-ready 
solution leveraging VMware Telco Cloud Platform RAN and the 
Accenture-developed Cloud-Native Automation System (CNAS), 
using radio hardware, and CU and DU software from market 
leaders.  The combined offering is a key component of The 
Cloud Native Box, an end-to-end solution that will accelerate 5G 
deployments. To ensure network compatibility, CSPs can assess this 
solution at Accenture’s 5G labs worldwide. 

Open RAN is quickly approaching maturity, enabling massive 
rollouts. This reality hastens the need for CSPs to completely 
operationalize Open RAN in a multivendor, multi-cloud and diverse 
use case landscape. A pre-built system offers a clear reduction in 
TCO, mitigates many security concerns, and when backed by a 
multi-disciplinary expert team, transforms complex implementations 
into straight paths to growth.

Figure 6-4:   What are your plans about RAN operations & cloud environments?

 Keep the RAN in our own hosted 
data centers with a mix of existing 
and new RAN vendors .................41%

 Operate the RAN via a mix of  
self-hosted and a single cloud 
partner .......................................... 27%

 Keep the RAN in our own  
hosted data centers with  
existing RAN vendors ................ 16%

 Operate the RAN using a  
single cloud partner ......................9%

 Operate the RAN across 
 multiple cloud partners ...............7%

29



KEY TAKEAWAYS
• Strong interest in automating customer service to 

support new 5G services
• Four out of 10 respondents plan for full Quality of 

Service (QoS) transparency
• Customer-service automation is under-invested 

across the board

Subtonomy is the leading telecom customer service assurance provider in the Nordics. Our 
software platform is used by customer support, operations and directly by subscribers through self-
service functionalities. Our focus is on automating parts of technical support while also providing 
support agents with tools to better serve subscribers with more complex issues. Our objectives 
are to create a faster, more efficient and digital customer service experience. Subtonomy is 
headquartered in Stockholm, Sweden.

Learn more about our services at www.subtonomy.com.

CUSTOMER SERVICE 
AUTOMATION
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It should not be like this. Various 
research has repeatedly shown 
that negative experiences with 
customer service, whether they 
be long wait times, the need 
for repeat calls, or incompetent 
staff, are one of the leading 
contributors to customer churn. 
Communication service providers 
should therefore have every 
incentive to modernise their 
customer service functions 
through automation, as a means 
to improve the quality of the 
customer experience, whether by 
reducing error rate, shortening 
service time, or minimising case 
escalation. 

This section of the survey aims to 
assess the level of enthusiasm, 
willingness, and readiness to invest 
resources to automate customer 
service. Ultimately, improvements 
in service experience will not only 
raise customer-satisfaction scores, 
but indirectly contribute to business 
top and bottom lines.

All successful automation 
implementations start with data 
visibility, and customer service 
automation is no different. The 
survey therefore starts by asking 
about the respondents’ status and 
plans to implement Customer Data 
Platform (CDP), the technology 
platform to extract, reconcile, 
consolidate, and analyse customer 
data and to deliver the visibility 
and intelligence operators need. 
The good news is that the majority 
of survey participants either have 
already had a CDP in place (23%) 
or are planning to introduce one in 
the next one to three years (33%). 
The bad news is the biggest group 
of respondents, 44% of total, do not 
have plans to deploy CDP at all.

Service disruptions such as 
network outages are critical 
points of customer engagement. 
In cases like this, when Quality of 
Service (QoS) is severely affected, 
subscribers would appreciate 
operators being transparent 

through relevant communication. 
Personalised notifications delivered 
based on automated analysis 
of customer data, such as geo-
specific messaging about an 
outage and estimated recovery 
time at specific locations, would 
help improve customer satisfaction. 
It is therefore encouraging to 
see that two-thirds of the survey 
respondents either already offering 
full transparency (25%) or planning 
to do so (42%). A further 23% of 
respondents plan to implement 
partial transparency. SEE FIG 7-1

Along similar lines, when QoS issues 
occur, whether they be service 
disruptions, network maintenance, 
or planned software upgrades, 
22% of respondents are already 
automatically notifying their 
customers. This is comparable to 
the number of respondents already 
offering full QoS transparency as 
seen above. On top of that, 45% 
of respondents say they plan to 
launch automatic notification 

related to QoS issues within the 
next three years, also in line 
with the number of respondents 
planning to go to full transparency. 

Also encouraging is survey 
participants’ enthusiasm for 
investing in technical self-
service support tools in customer 
interaction channels to improve 
customer-service Key Performance 
Indicators (KPIs). 

Although there is scarcely any dispute that automation in communications systems will benefit both 
service providers and their customers, automation can carry quite different meanings depending 
on who is talking. While priority is often given to network operation, and increasingly to network 
planning and testing, customer service--the function with perhaps the highest impact on customer 
satisfaction--is often sent to the back of the queue when companies invest in automation. A 
comment by one respondent to this survey sums up the sentiment of industry professionals working in 
customer service. “I’m so disappointed in the way customer service is treated,” the survey participant 
says. “We’re only treated as a cost item (on the balance sheet). It’s degrading.”

CUSTOMER SERVICE AUTOMATION

“ULTIMATELY, 
IMPROVEMENTS 

IN SERVICE 
EXPERIENCE 

WILL NOT 
ONLY RAISE 
CUSTOMER-

SATISFACTION 
SCORES, BUT 
INDIRECTLY 

CONTRIBUTE TO 
BUSINESS TOP 
AND BOTTOM 

LINES.”

Figure 7-1:   Is transparency strategically important for your company 
when it comes to QoS?

 We already have full  
transparency..................................25%

 We are planning for full 
transparency..................................42%

 We only want to be partly 
transparent ....................................23%

 Transparency? No thanks. ..........10%
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These may include metrics like 
average handling time, first 
call resolution rate, customer 
satisfaction score, case escalation 
rate, and so on. Service providers’ 
support for self-service is gaining 
importance, as the younger 
generations and the more tech-
savvy customers are more likely 
to take problems into their own 
hands. They tend to try to first fix 
the issues by themselves, according 
to research by many customer 
service specialist companies. 
Meanwhile, the better the self-
service capability, the less likely it 
will be that customers will need to 
make follow-up calls or escalate 
cases to engineering teams.

According to the responses to the 
question below, the most popular 
channel to invest in the next two 
years will be AI-powered chat, 

chosen by nearly half (48%) of all 
respondents. Other popular channels 
include service providers’ own 
apps (42%), website (36%), social 
platforms (32%), and interactive 
voice response (IVR) system 
(28%). Just below one-quarter of 
respondents (24%) have no plan 
to invest in any channels to offer 
automatic technical support. SEE FIG 7-2

However, when it comes to 
automating and digitising 
technical customer-service 
interaction, for example, enabling 
mobile network self-service 
troubleshooting via operator apps 
or on Interactive Voice Response 
(IVR) systems, enthusiasm is 
noticeably weaker. Only 17% of 
respondents say their technical 
customer service interactions are 
already automated, while the 
biggest group, 32% of the total, 

have no plan to invest resources 
in such a transformation. One 
consolation to take from these 
results is that the other half of 
respondents do plan to go through 
the automation and digitisation 
process within the next three years.

Service providers have aimed 
to grow their role in serving the 
enterprise market, which typically 
generates higher financial 
returns. This is particularly true 
when operators attempt to 
better monetise their latest 
communications networks, such 
as 5G. Meanwhile, it is broadly 
recognised that corporate 
customers are more demanding 
on time-to-market and QoS, and 
less tolerant of failures. Customer-
service functions at service 
providers working with enterprise 
customers must therefore include 

safeguards to predict and 
pre-empt failures as much as 
possible. When failures do happen, 
enterprise customers should 
expect to be notified instantly with 
remedial measures in place. 

Given the high importance service 
providers attach to the enterprise 
market, it is surprising to read 
results showing that, in general, 
the communications industry is 
not more active in automating 
customer service for its enterprise 
customers than for ordinary 
consumers. One barometer of 
enthusiasm is how actively a 
customer-service function offers its 
enterprise customers configurable 
alarm triggers. Such alarm systems 
are critical when a system detects 
abnormal behaviours, for example 
when geo-fencing is breached or 
an IoT device does not behave as 

expected. Again, only a minority of 
respondents, 17% of the total, have 
had this kind of automated service 
in place, while the biggest group, 
32% of the total, has no plan to 
offer such a service. The rest of 
the respondents have some plan 
for future implementation of one 
shape or another.

There’s another important 
barometer for assessing service 
providers’ commitment to 
automating the interface with 
enterprise customers. That’s the 
level of automated data flow 
between the two parties. In the 
context of customer service, this 
kind of automatic data exchange 
can enable corporate customers 
to conduct self-provision and self-
troubleshooting by providing any 
necessary Application Programming 
Interface (API). Here we see a 
slightly raised level of engagement: 
19% of respondents have already 
put this practice in place, with 20% 
more planning to implement it 
within the next 12 months and 29% 
planning to do so in the next one 
to two years. Still, a quarter of all 
survey respondents (26%) say they 
have no such plan. SEE FIG 7-3

There are some more positive signs 
when it comes to automating 
customer service to support 
advanced use-cases on the latest 
networks, using the example of 
network slicing on 5G. 

CUSTOMER SERVICE AUTOMATION

Figure 7-2:   In which channel do you expect to see an uplift in Customer 
Service KPIs?

Figure 7-3:   Do you offer APIs to your enterprise customers to self-
provision and self-troubleshoot?

 Chat ........................................................48%
 App ..........................................................42%
 Logged in Website..............................36%
 Social ......................................................32%
 IVR ...........................................................28%
 Home assistant ...................................18%
 No, we are not offering automatic 
technical support and have no plan  
to do so in the near future ................24%

 Other ..........................................................4%

 Yes, already in place and  
fully automated ............................. 19%

 Yes, we plan to do so within  
0-12 months .................................. 20%

 Yes, we plan to do so within  
13-24 months ................................ 15%

 Yes, we plan to do so within  
25-36 months ................................ 14%

 No plans ......................................... 26%
 Other / Not applicable ................... 6%

0% 100%
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The survey asks the respondents 
to choose where in customer 
service they will invest in the next 
18 months to meet the needs of 
5G network slicing. Responses 
show that investment is lined 
up for a string of automation 
tools, with visualising 5G slicing 
status in a customer-support tool 

topping the list at 30%, followed 
by automatic troubleshooting 
and automatic service-level 
agreement (SLA) status reporting 
in real-time, both at 28%. Only 
15% of the respondents, the 
smallest group, have no plan to 
invest in any of these tools.  
SEE FIG 7-4

Conventional wisdom says that 
automation will benefit service 
providers across the board. However, 
the attention and investment 
dedicated to automating customer-
service functions is clearly not high 
enough to be effective. Missing 
this important piece can result 
not only in missed opportunity to 
improve operational efficiency but 
also in lower QoS and undetected 
preventable errors which could lead 
to increased customer churn and 
weakened competitiveness in the 
market.

Operators may choose to de-
prioritise customer service and 
avoid investing in automation for 
various reasons why. Those reasons 
may range from insufficient budget 
and unclear return on investment 
to lack of in-house expertise and 
employees’ fear of losing out to 
machines. It therefore comes down 
to the willingness and capability 
of service providers and their 
technology provider partners to 
work out concrete plans to address 
the different causes of hesitation. 
Each service provider, depending 
on the nature of its business, can 
also decide whether it plans to 
prioritise automating customer 
service for the consumer segment, 
enterprise customers, or both, 
because some underlying tools 
for automation, such as customer 
data platforms, can deliver data to 
serve different purposes. n

CUSTOMER SERVICE AUTOMATION

SPONSOR’S  
COMMENT
Our working and business lives have become increasingly 
interconnected, which means it’s never been more important 
to provide a smooth, consistent, personalised, and proactive 
communication experience, along with greater transparency about 
how our networks are performing. 

According to Subtonomy’s research, nine out of every 10 customers 
now expect personalised notification of issues that affect them 
(90%) along with personalised updates of status (91%). Customer-
centricity and increased personalisation will unlock future success in 
both the B2C and B2B markets, but it require CSPs to not just focus 
on improving their own efficiency but also meet their customers’ 
needs for shorter wait times and faster problem resolution. 

Investing in chatbots to reduce the burden on customer service isn’t 
sufficient, because chatbots can only address known and simple 
issues. Instead, customers need to be empowered to discover and 
access information, flag faults, and set alarms, alerts, and triggers. 
This enablement requires a combination of intelligent automation, 
rich and accurate data, personalised communication and self-
service capabilities. Meanwhile, personal notifications will meet the 
demand to be proactively alerted to disruptions and informed once 
problems are resolved.

All of this can be done today. One of Subtonomy’s clients combined 
omni-channel support, efficient customer-service tools, and data-
driven and personalised tech support to achieve a remarkable 
three-fold (300%) increase in digital interactions, while reducing calls 
to its contact centre by 20%.

CSPs need to break down internal silos, re-organise around 
customer need, and invest in tools that will deliver not only the level 
of personalisation, transparency, and efficiency their customers 
now expect, but which will rapidly pay for themselves through lower 
service-support costs and increased loyalty.

Figure 7-4::   Where will you invest in Customer Service to meet the 
increased dynamic of 5G network slicing within 18 months? 
(Choose all that apply)

Visualize 5G slicing status for an individual in Customer Support tool  30%

Simplified and automatic error reporting  26%

Don’t know  16%

Automatic SLA reporting in real-time  28%

Automatic troubleshooting  28%

Introduce new analytics tools  25%

No plan  15%

Automatic alarms based on identified and personalized SLA levels  24%

Other  6%

Improved self-service  27%
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Q1. Please select the type of company you work for:

Mobile / Fixed / Virtual operators 29%
System integrator / Consultancy 21%
Hardware or Software Vendor 19%
Education Institute / Research or Consulting Firm 8%
Cloud/Web Services / OTT 3%
Value-Added Reseller (VAR) 3%
Government / Regulator / Authority 2%
Media / Entertainment 2%
Enterprise User 2%
Other 10%

Q2. Please choose your Job Function from the list below:

Corporate Management (CEO, COO, CFO, CTO, VPs) 30%
Sales / Marketing 17%
Mid-Level Management 15%
Engineering / Developer 12%
IT Management (CIO, VPs, Director of IT) 7%
Analyst / Research 6%
Network Operations 5%
IT Operations 3%
Administrative / Finance 1%
Other 4%

Q3. In which region is your company located?

Europe 32%
North America 27%
Asia / Asia Pacific 16%
Africa 10%
South America 8%
Middle East 6%

Q4. How long have you worked in the 
telecommunications industry?

Less than 5 years 10%
5 to 10 years 10%
10 to 15 years 10%
15 to 20 years 15%
20 to 25 years 20%
More than 25 years 34%

Q5. How would you describe the telecoms industry’s 
overall business performance so far in 2021?

Excellent 23%
Good 49%
Average 20%
Below average 7%
Poor 2%

Q6. How do you feel about the telecoms industry’s 
business outlook for 2022?

Very positive 35%
Somewhat positive 47%
Neutral 14%
Somewhat negative 3%
Poor 1%
Very negative 0%

Q7. How would you rate your company’s business 
performance in 2021 compared with the telecoms 
industry as a whole?

We are outperforming the industry by a significant 
margin 17%

We are outperforming the industry by a small margin 27%
We are performing at the same level as the rest of the 
industry 36%

We are underperforming the industry by a small margin 14%
We are underperforming the industry by a significant margin 6%

Q8. How do you feel about your own company’s business 
outlook in 2022 compared with the telecoms industry as 
a whole?

We are going to outperform the industry by a significant 
margin 20%

We are going to outperform the industry by a small margin 40%
We are going to perform at the same level as the rest of 
the industry 32%

We are likely to underperform the industry by a small 
margin 6%

We are likely to underperform the industry by a 
significant margin 2%

Q9. Which of the following best matches your 
expectations of the post-Covid-19 telecoms industry?

The telecoms industry has deftly adapted to the 
changing demand during Covid-19, so it will mostly be 
business as usual

48%

Pent-up demand will drive the telecoms industry to 
bounce back stronger than pre-Covid-19 years 30%

The world will not fully come back to pre-Covid-19 
“normal” in the next two years, neither will the telecoms 
industry

19%

None of the above 4%

Q10. Which of the following are likely to be the telecoms 
industry’s priority investment areas in the next 3 years? 
(Choose all that apply)

5G initial deployment 50%
Digital transformation 46%
5G densification 43%
Security 40%
IoT including industrial IoT 37%
Artificial Intelligence including machine learning 36%
5G Standalone (SA) mode deployment 35%
Edge computing 35%
Fibre-based broadband access (FTTx) deployment 32%
Open RAN deployment 32%
Full fibre / Passive Optical Networking 27%
Virtualization 26%
Private networks 23%
Next generation access technologies 22%
BSS/OSS modernisation 19%
Migration to public cloud 17%
Service diversification into content and other value add 
services 16%

MVNO 6%
Other 5%

BACKGROUND AND INDUSTRY LANDSCAPE
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Q11. Which of the following are likely to be priority 
investment areas for your company in 2022? (Choose all 
that apply)

Digital transformation 38%

5G initial deployment 29%

Security 29%

IoT including industrial IoT 28%

Edge computing 27%

Artificial Intelligence including machine learning 26%

Fibre-based broadband access (FTTx) deployment 24%

5G Standalone (SA) mode deployment 22%

5G densification 21%

Next generation access technologies 20%

Virtualization 20%

Private networks 18%

Full fibre / Passive Optical Networking 17%

BSS/OSS modernisation 16%

Open RAN deployment 15%

Service diversification into content and other value add 
services 13%

Migration to public cloud 11%

MVNO 5%

None of the above 7%

Other 4%

Q12. What are the most overhyped emerging 
technologies today? (Choose all that apply)

Artificial Intelligence including machine learning 38%

IoT including industrial IoT 27%

5G densification 26%

Edge computing 26%

5G initial deployment 24%

Digital transformation 21%

5G Standalone (SA) mode deployment 21%

Open RAN deployment 20%

Migration to public cloud 16%

Security 15%

Next generation access technologies 15%

Virtualization 12%

Service diversification into content and other value add 
services 10%

Private networks 10%

Full fibre / Passive Optical Networking 9%

BSS/OSS modernisation 9%

Fibre-based broadband access (FTTx) deployment 7%

MVNO 7%

Other 1%

Q13. Which of the following statements match well with 
your current view on embracing public cloud and on 
running telco applications on the public/private cloud? 
(Choose all that apply)

Our biggest concern with moving to the public cloud is 
security 48%

The operational efficiencies derived from the scalability 
and flexibility of running IT systems on the public cloud 
are a key driver 

40%

It’s very important that the application can run on all 
versions of public clouds and are portable among cloud 
vendors to avoid vendor lock-in

37%

It’s hard to make the business case to move to the public 
cloud because private cloud is required to address 
security issue, meaning the efficiency saving are not as 
achievable when IT and network run over the two cloud 
types

24%

The public cloud providers are best placed to support 
edge computing requirement needed for low latency use 
cases

23%

Moving BSS and OSS to the public cloud provides the 
scalability and on-demand applications necessary for 
automation of networks

19%

Other 3%

BACKGROUND AND INDUSTRY LANDSCAPE
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5G

Q14. Please select the type of company you work for:

It has exceeded my expectations 8%

It is as what I have expected 61%

It has been disappointing 31%

Q15. Based on your estimate, how much of an average 5G operator’s RAN footprint will 
be running 5G access by the end of 2022?

Less than 25% 38%

26 - 50% 46%

51 - 75% 13%

More than 75% 4%

Q16. What are the major impediments to rolling out 5G New Radio networks? (Choose all 
that apply)

High cost (network gear and deployment) 65%

Deployment constraints (emissions, tower loading, etc.) 46%

Regulatory or other business / non-technical impediments 36%

No business cases 35%

Other 4%

Q17. For TDD deployments on mid-band (C-Band), how serious do you think inter-
network interference will impact 5G operators’ network planning and deployment?

Significantly 19%

Moderately 70%

Not at all 11%

Q18. When do you anticipate that the transition to 5G Core will be complete?

1 year from now 8%

2 years from now 36%

5 years from now 44%

It will not be complete within the next 5 years 11%

Q19. How desirable is it for mobile operators to deploy common 4G/5G core?

Highly desirable, they should deploy it from very early in the 5G core deployment 40%

Desirable, but they should start deploying common core at a later stage 42%

Probably not 10%

Don’t know 8%

Q20. What aspects of 5G field testing are your greatest concern? (Choose all that apply)

Massive MIMO and beamforming performance validation 44%

Inter-technology and Frequency Range 1 (FR1) and FR2 performance management 
(handovers between 4G, 5G and mmWave band) 42%

Low latency validation for URLLC applications 41%

Timing and synchronization 39%

Fiber infrastructure scale and testing of fiber network 35%

Other 3%

Q21. How do you find the idea that mobile operators build private 5G networks and 
offer them to enterprises as NaaS?

Most enterprises that need private networks would find the offering attractive, as they use 
other types of aaS 32%

Only companies that need private 5G networks but cannot afford to build their own would be 
interested 31%

Only multinational companies with global workforces would be interested 18%

They would only be used as a supplement to enterprises own private 5G networks 12%

It’s a non-starter 5%

Other 2%
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DIGITAL TRANSFORMATION

Q22. How much do you think on average a 5G operator’s revenue will come from 3rd-
party partnerships by 2025?

Less than 10% 23%

10-30% 55%

30-50% 18%

Greater than 50% 5%

Q23. Which of these do you think is mobile operators’ biggest driver for transforming 
the network for 5G?

Competitive pressure to offer new 5G services 34%

New revenue streams from innovative 5G services 30%

B2B and new commercial models to work with 3rd-party enterprises 20%

OPEX saving from greater efficiencies delivered by e.g. cloud native software 16%

Q24. Please rate your current state of progress towards standalone (SA) 5G*

We’ve launched or are involved in live SA 5G 19%

We will launch or will participate in launching SA 5G next year 16%

We’ve started or are part of a phased rollout 26%

Planned but not really started yet 17%

Still planning 21%

Q25. What are the main challenges in transforming your business for a cloud native 
environment? (Choose all that apply)

Security concerns of running telco application in the public cloud 52%

Lack of internal resource and knowledge to design and manage this transition 33%

Hard to make a business case for a migration to the cloud / public cloud 31%

Complexity and timeframe to deploy new IT software service and capability 28%

Insufficient clarity on the benefits of cloud native software 25%

Lack of vendor support in terms of a clear roadmap for their software to be cloud native 22%

Limited Software or Platform as a service offering from our vendors 10%

Q26. What’s your current capability to implement new 5G functions such as NEF NWDAF which 
are key components in harnessing 5G efficiencies and partnering with 3rd party Enterprises?*

We are considering them (either or both) but don’t have capability 25%

We are still planning to develop these functions for our 5G standalone deployment 22%

We have no immediate plans to deploy either of these new 5G functions 21%

We have one or both in place (labs or live) 17%

We have them prioritised and have the IT capability to implement these functions 15%

Q27. Do you think AI & ML implementations are vital enablers for CSPs to offer 
guaranteed QoS and AR/VR services in the next 12 to 24 months?

Yes 32%

Somewhat 59%

No 9%

Q28. What aspects of 5G field testing are your greatest concern? (Choose all that apply)

We are in progress. We are selecting vendors and plan on linking our IT front end (BSS/OSS) to our 
Network and will soon (approx. next 12 months) to be ready to expose our 5G network to 3rd parties 29%

Our BSS is limited. Our 5G network has necessary functions and is almost ready but we have 
concerns about how to expose it to partners 18%

We can do it all right now: slicing and exposure of 5G to partners 17%

Currently we can’t expose 5G features to partners and don’t have a clear roadmap to build 
this capability 17%

We’ve been focussed on 5G radio. At present we don’t have the capability to expose or 
manage 5G features like network slicing but have a roadmap to create them 12%

We’re concerned. Both our network and BSS have limitations to cater for 5G-grade partnerships 8%

Q29. How do you find the idea that mobile operators build private 5G networks and 
offer them to enterprises as NaaS?

Yes. For cost saving (CAPEX / OPEX) 29%

Yes. For the ability to scale up costs base on paying for what you need when you need it 28%

Yes. For always being up to date version of the software 26%

Yes, for other reason(s) 11%

No / Not yet. For other reason(s) 28%

No / Not yet. For financial governance preference for Capex expenditure over Opex 13%

No / Not yet. For fear of being locked into vendor agreements for software licencing 9%

No / Not yet. For software as a service doesn’t allow for customisation 5%

* Excluding “Not Applicable” responses
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BSS

Q30. Which verticals do you plan to target with enterprise 5G offerings? 
(Choose all that apply)*

Smart Cities 68%

Manufacturing 60%

Transport 57%

Healthcare 51%

Agriculture 42%

None - we don’t plan to target the enterprise market 5%

Other 5%

Q31. How easy is it for you to bundle new 5G services with existing traditional services?*

Very easy 10%

Somewhat easy 25%

Neither easy nor difficult 31%

Difficult 21%

Very difficult 11%

Not possible 1%

Q32. How quickly can you launch new enterprise services?*

1 day to 1 week 7%

1 week to 1 month 14%

1 - 2 months 15%

2 - 6 months 35%

Q33. Would you set up a separate environment to test and launch new enterprise services?*

Yes – we already have 26%

Yes – we would consider this 43%

Maybe – it depends on the service 19%

No 12%

Q34. Do you operate with separate BSS stacks for consumer and enterprise, or a 
converged stack?*

Converged stack 48%

Separate stacks 32%

We don’t serve the enterprise market 13%

We don’t serve the consumer market 6%

Q35. Which of the following enterprise/B2B services do you believe would warrant a 
separate BSS stack? (Choose all that apply)*

IoT services 52%

5G services 45%

Non-telco services 36%

Enterprise self-serve 29%

Negotiated contracts 24%

None of the above 11%

Q36. Would you use managed service/outsourced business operations to manage your 
BSS and billing?*

Yes – we have already outsourced our billing 19%

Yes – we could consider it 54%

No – we wouldn’t consider it 26%

Q37. Would you host your BSS and billing system in a cloud environment?*

Yes – we already do 28%

Yes – we plan to 46%

No – we wouldn’t consider it 26%

* Excluding “Not Applicable” responses
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BROADBAND

Q38. What are the key drivers for continued growth in broadband? (Choose all the apply)

Video and other bandwidth hungry streaming services 76%

Work from home and distance learning trend 64%

Gaming 53%

5G transport 44%

Business applications – migration to cloud 36%

IoT 34%

In Home networks, enabled by WiFi 6 - pushing higher expectations on mobile devices 32%

Applications we do not know of yet 27%

Other 1%

Q39. When do you expect gigabit speed packages to become mainstream?

Less than 1 year 9%

1-3  years 58%

3-5 years 27%

I don’t think consumers will need >1G broadband speeds in the next 5 years. 6%

Q40. Which fixed broadband access technologies in operation today do you see gaining 
the strongest traction? (Choose all that apply)

Gigabit Passive Optical Network (GPON) 58%

10 Gigabit Symmetric Passive Optical Network (XGS-PON) 30%

Next-Generation Passive Optical Network 2 (NG-PON2) 26%

Broadband Passive Optical Network (BPON) 25%

Ethernet Passive Optical Network (EPON) 25%

DOCSIS 3.1 over cable network 23%

xDSL / G.Fast over copper network 15%

DOCSIS 3.0 over cable network 10%

Q41. What would keep you up at night if you were / are operating a FTTx network?  
(Choose all that apply)

Meeting customer bandwidth demand 47%

TCO and speed of deployment of fiber access networks 45%

Optimize broadband and video delivery 44%

Delivering a great connected home experience 37%

How to effectively deploy cross haul for my 5G network 29%

Availability of skilled labour 24%

Other 3%

Q42. Which next-gen broadband access technology do you see attracting the heaviest 
investment over next 3-5 years? 

5G FWA 26%

10G EPON 19%

XGS-PON 12%

NG-PON2 9%

Full Duplex DOCSIS 4.0 (FDX) 7%

Extended Spectrum DOCSIS 4.0 (ESD) 6%

25/50G PON 6%

xDSL / G.Fast 5%

DOCSIS 3.1 5%

Satellite 5%

Q43. In next generation access networks, which cost model is the most desirable going 
forward to meet your business objectives?

Combination model with initial capex and perpetual license to a limited bandwidth 
capability; additional license blocks for more bandwidth capacity 41%

Pay per use license modes with no initial investment (full SaaS) 29%

Capex driven perpetual license models 14%

Looking to outsource my complete network operations to a third party (NaaS, managed service) 10%

Other 5%

Q44. What are the biggest challenges to deploy a next generation fixed access 
network architecture? (Choose all that apply)

Lack of customer demand / ROI 38%

Constraints due to legacy copper network footprint 37%

Lack of funding 36%

Lack of fiber in the core network 35%

Lack of access to skilled resources 28%

Regulations 19%

Q45. Are investment levels from government programs enough to solve digital divide 
and rural broadband access in the next 5 years?

No - needs further government funding 45%

No - need further industry innovation efforts to lower cost 30%

Yes, plenty of funding available 17%

These markets are not a focus at this time 8%
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OPEN RAN

Q46. When do you plan to start deploying Open RAN solutions commercially?*

Already deploying 12%

In 1-2 years 33%

In 3-5 years 33%

In 6-10 years 6%

More than 10 years 3%

Not planning deployment 13%

Q47. How significant are each of the following barriers to widespread adoption of Open RAN? 
Responses on measures “4” and “5” (1 being not significant while 5 being highly significant)

Security concerns 56%

Lack of maturity of technology, ecosystem and offerings 51%

Need of interoperability testing and certification requirements 49%

Additional cost considerations due to new integration and operational requirements 47%

Lack of Open RAN standards readiness 43%

Increase in complexity due to multivendor integration as well as overall operation and 
maintenance of the RAN 43%

Lack of automation methods for deployment, testing, RCA and resolution 42%

Unsure of overall TCO benefit of deploying Open RAN 37%

Lack of a cloud-native operating model that will benefit from Open RAN 37%

Q48. Which of the following best describes your view on how Open RAN will impact 
security of RAN component of the network?

Significantly improve network security compared to traditional RAN 13%

Somewhat improve network security compared to traditional RAN 22%

Remain the same as traditional RAN 22%

Somewhat reduce network security compared to traditional RAN 21%

Significantly reduce network security compared to traditional RAN 3%

Not sure 19%

Q49. To what degree would each of the following initiatives mitigate security concerns 
related to Open RAN deployment? Responses on measures “4” and “5” (“To a large degree”)

Industry organisations to embed security in Open RAN architecture 49%

A common regional governance and approach to security 48%

Building security with in-house expertise 47%

Leveraging solutions from third-party security specialists 41%

Others 18%

Q50. How do you think Open RAN will change CSPs’ overall TCO in the medium- to long-term?

Increase TCO 38%

Remain the same 12%

Decrease TCO 28%

Cannot be certain yet 22%

Q51. How likely are each of these offerings to help CSPs monetize their investment in 
Open RAN? Responses on measures “4” and “5” (“very likely”).

Network slicing 51%

System integration 48%

RAN-hosted edge applications 47%

Network consulting 40%

Private connectivity 36%

Q52. What are your plans about RAN operations and cloud environments?*

Keep the RAN in our own hosted data centers with a mix of existing and new RAN vendors 41%

Operate the RAN via a mix of self-hosted and a single cloud partner 27%

Keep the RAN in our own hosted data centers with existing RAN vendors 16%

Operate the RAN using a single cloud partner 9%

Operate the RAN across multiple cloud partners 7%

Q53. How do you plan to undertake Open RAN integration services in the medium to 
long-term?*

Collaboration between in-house team and partners 31%

Relying on existing RAN vendors 18%

Looking for a new RAN vendor 15%

In-house integration 11%

Don’t know 10%

Outsourcing to an existing or new integrator partner 8%

Multiple partners to minimize commercial risk 7%

* Excluding “Not Applicable” responses
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CUSTOMER SERVICE AUTOMATION

Q54. Do you have a Customer Data Platform (CDP) in place or do you have plans to 
introduce a CDP?

No plans 44%

It's already in place 23%

Will introduce one in the next 12-36 months 17%

Will introduce one within 12 months 16%

Q55. Is transparency strategically important for your company when it comes to QoS?

We already have full transparency 25%

We are planning for full transparency 42%

We only want to be partly transparent 23%

Transparency? No thanks. 10%

Q56. Are you automatically notifying your subscribers when they are affected by a 
Quality of Service issue? 

Yes, already in place fully automated 22%

Yes, we plan to do so within 0-12 months 19%

Yes, we plan to do so within 13-24 months 16%

Yes, we plan to do so within 25-36 months 10%

No plans 26%

Other 6%

Q57. In which channel do you expect to see an uplift in Customer Service KPIs?

Chat 48%

App 42%

Logged in Website 36%

Social 32%

IVR 28%

Home assistant 18%

No, we are not offering automatic technical support and have no plan to do so in the near 
future 24%

Other 4%

Q58. Do you have a plan to automate and digitalize your technical customer service 
interactions? 

Yes, already in place fully automated 17%

Yes, we plan to do so within 0-12 months 22%

Yes, we plan to do so within 13-24 months 23%

Yes, we plan to do so within 25-36 months 6%

No plan 32%

Q59. Do you offer your enterprise customers configurable alarm triggers?

Yes, already in place fully automated 17%

Yes, we plan to do so within 0-12 months 16%

Yes, we plan to do so within 13-24 months 16%

Yes, we plan to do so within 25-36 months 12%

No plans 32%

Other 7%

Q60. Do you offer APIs to your enterprise customers to self-provision and self-troubleshoot?

Yes, already in place and fully automated 19%

Yes, we plan to do so within 0-12 months 20%

Yes, we plan to do so within 13-24 months 15%

Yes, we plan to do so within 25-36 months 14%

No plans 26%

Other / Not applicable 6%

Q61. Where will you invest in Customer Service to meet the increased dynamic of 5G 
network slicing within 18 months? (Choose all that apply)

Visualize 5G slicing status for an individual in Customer Support tool 30%

Automatic troubleshooting 28%

Automatic SLA reporting in real-time 28%

Improved self-service 27%

Simplified and automatic error reporting 26%

Introduce new analytics tools 25%

Automatic alarms based on identified and personalized SLA levels 24%

Don’t know 16%

No plan 15%

Other 6%
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