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Foreword
James Barton, Editor at Developing Telecoms

It’s over a year since we released our previous report 
examining 5G in Emerging Markets, and while none 
of us could have predicted quite how much the 
world was going to change during that time, we  
in the telecoms industry all knew that 5G would  
evolve rapidly over the course of that time 
regardless of what it had to contend with!

The colossal worldwide impact of Covid-19 has 
served to underline the importance of truly  
global connectivity that helps us to connect 
remotely at a time when this is impossible in 
person. While the pandemic has of course  
stalled the pace of deployment by presenting  
the mother of all logistical issues, its impact has 
left operators in no doubt of the importance 
of deploying 5G, and we are seeing far greater 

enthusiasm for the technology among operators 
worldwide – and particularly in emerging markets 
– than we perhaps did with 4G at the equivalent 
stage in its lifespan. 

However, while operators are turning to 5G at a  
time when connectivity seems like our main  
lifeline, it’s important to remember that the 
technology will outlast this crisis. 5G represents  
a significant investment, so operators must be 
certain that they and their customers will  
continue to feel the benefits of the technology  
for years to come.

In this report, our contributors explore these 
benefits by examining the opportunities that 5G  
will create for operators in emerging markets.  
They seek to identify the most effective standards 
for deployment, the efficiencies that the technology 
can enable, and the areas where its impact will be 
felt the strongest. 

While the first 5G launches were in developed 
markets, the technology’s rollout is underway across 
developing countries as it is uniquely positioned 
to address issues endemic in these regions – this 
report aims to understand how.

James Barton 
EDITOR AT  
DEVELOPING TELECOMS
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Will 5G Bring Value to Emerging Markets?
Miguel Castaneda, Analyst at ABI Research

Miguel Castaneda 
ANALYST AT ABI RESEARCH

5G as a Catalyst for National 
Resiliency and Progress  

Emerging countries across the world are 
increasingly undertaking impactful digital 
transformation to improve their respective socio-
economic developments. In recognition of how 
technology can catalyse economic progress 
and improve their citizens’ overall quality of life, 
the national digital strategies of these countries 
have been oriented on integrating Information 
Communications Technology (ICT), such as the 
Internet of Things (IoT), cloud computing, advanced 
satellite remote sensing, open-source software, and 
Artificial Intelligence (AI)/Machine Learning (ML) 
into the operations within the public and private 
sectors. The common denominator that informs the 
successful implementation of these technologies 
is having a quality telecommunication backbone 
that can support the connectivity demands of 
these technologies. Not surprisingly, 5G will play a 
critical role in the success of an emerging country’s 
national digital strategy’s objectives.

As the COVID-19 pandemic impacts the social 
fabric and economic activities of these emerging 
countries, the importance of connectivity has also 
been further emphasized as a key tool in ensuring 
the operational resiliencies of key verticals. For 
example, 5G can effectively address the issue of 
supply chain resiliency and provide new business 
models for enterprises that have been forced 
to adapt to a more e-commerce-driven retail 
environment. 5G can also provide the connectivity 
needed for distance learning for schools that 
remain closed due to lockdowns. Additionally, 
contact-tracing and the timely identification of 
infection clusters can be streamlined by 5G by 
combining its high device connection densities 
with the utilisation of advanced Geo-Information 
Systems (GIS) that can integrate and analyse large 
datasets of real-time geospatial information.

Miguel Castaneda, Industry Analyst 
at ABI Research, contributes to 
the Custom Consulting team and 
works on a wide range of custom 
projects from carrier strategy to 
5G, digital mapping, and smart 
cities. He has helped develop policy 
recommendations on mobile 
backhaul spectrum pricing for 5G. He 
has also been involved in advocacy 
projects to the regulator community 
that highlight how satellite 
communications can help  
operators augment their network  
coverage in rural areas.

https://www.developingtelecoms.com
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However, the impetus for undergoing a massive, 
capital-intensive buildout of a 5G network goes 
beyond facilitating the execution of national 
digital strategies and ensuring the resiliencies of 
key verticals. Mobile Network Operators (MNOs) 
deliberating on building out their 5G networks must 
also recognize the evolving mobile data needs and 
consumption habits of end users, especially for end 
users living in emerging countries.

The continuing evolution of mobile networks and 
the pervasiveness of connectivity across social and 
economic activities have had a sizable impact on 
the quality of life for the end users in emerging 
countries. A World Bank report recently revealed 
that a 10% increase in broadband penetration 
increases Gross Domestic Product (GDP) growth 
by approximately 1.4% in emerging markets and 
1.2% in developed markets. The benefits of a more 
connected society have created downstream 
effects on the digital proficiencies and subsequent 
mobile data consumption behaviour of citizens in 
emerging markets.

Additionally, the increased bandwidth, latency, 
and coverage capabilities of 5G will give rural 
populations access to more value-added services. 
Services like remote healthcare services, virtual 
learning, cashless transactions, online government 
access, and digital biometrics will see massive 
adoption thanks to the increased rural access to 
mobile broadband services. 

The 5G Business Case in  
Emerging Markets 

An MNO desiring to establish a ubiquitous 5G 
network must go through a capital-intensive 
network densification of its macro and small cell 
sites. This has to be done to extend and improve 
network coverage to facilitate higher capacity 
transmissions to urban, suburban, and rural areas. 
Furthermore, MNOs would also have to increase 
their investments in a mix of fixed line and wireless 

technologies to address the increased access and 
transport demands of a 5G network.

Aside from the high Capital Expenditure (CAPEX) 
required, the business case of 5G is compounded 
even further as MNOs in emerging markets would 
have to address three additional considerations:  
1) the low revenue potential of the consumer 
market; 2) overcoming the additional cost 
implications of rural network deployments;  
and 3) navigating the geopolitical challenges of  
the mobile network equipment vendor market.

1. The Plateauing Profitability from the  
Consumer Market: Average Revenue per User 
(ARPU) from mobile subscribers in emerging 
countries has been notoriously low. The increase 
in mobile data consumption has not translated 
to commensurate increases in ARPU.  
 
Brazil, for example, has one of the lowest global 
mobile ARPUs, with an average of US$4.14 in  
4Q 2019 across its four major operators. AT&T’s  
4Q 2019 ARPU, on the other hand, is 13X larger  
(at US$55.52).  
 
Possible Solution: As emerging countries 
continue the steady progress of their respective 
national digital transformation objectives, and 
development of more digitally savvy citizens, 
ABI Research expects that emerging countries 
will eventually have comparable 5G mobile 
subscriber adoption rates to developed countries.  
 
Take India, for example: despite having a rural 
population of around 65%, ABI Research forecasts 
that India’s mobile data traffic based on 1.2 billion 
subscribers will grow by two-fold, from 70.9 in 
2020 to 160.4 exabytes in 2025. This figure exceeds 
the total mobile data traffic of highly developed 
countries like South Korea, the United Kingdom, 
and Germany all combined in the same year, 
which amounts to a cumulative 159.7 exabytes 
with an average rural population of only 19%. 

Will 5G Bring Value to Emerging Markets?
Miguel Castaneda, Analyst at ABI Research
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More importantly, the average pre-5G mobile 
data consumption of an Indian subscriber at 12 
Gigabits (GB)/user per month in 2019 actually 
exceeds the average 3G and 4G mobile data 
consumption of an average South Korean 
subscriber at 9.4 GB/user per month in the 
same year. This illustrates the growing trend of 
emerging countries matching (and in this case, 
even exceeding) the mobile data consumption  
of developed countries. 
 
Not to be outdone, other emerging markets, 
such as Indonesia, Mexico, Brazil and Saudi 
Arabia, are also expected to increase their  
mobile data traffic by an average of 2.5X from 
2020 to 2025.  

2. The Limitations of LTE in Addressing  
Enterprise Use Cases: Private Long Term 
Evolution (LTE) networks allow for customisability 
and mobility across different industry verticals. 
Unfortunately, private LTE networks have 
inadequate reliability and latency rates to 
support reliable low latency communications 
applications and its low device connection 
density cannot support significant amounts of 
sensors and gateways. These limitations have 
prevented widespread adoption of private 
LTE networks, especially for industries that 
need robust connectivity for mission-critical 
operations (e.g., smart manufacturing). Mobile 
Network Operators (MNOs) will be more 
equipped to serve the network requirements of 
enterprise verticals through the transformational, 
enterprise-centric features of 5G. 
 
Possible Solution: 5G brings forward more 
versatile connectivity scenarios relative to 
previous network generations and positions 
MNOs to expand their revenue streams beyond 
the consumer market. The network slicing 
capabilities of 5G New Radio (NR) can bring 

a meaningful business impact on multiple 
industry verticals. Network slicing enables MNOs 
to run multiple logical networks on a commonly 
shared infrastructure spanning multiple  
domains (radio, transport, core, and edge), 
thereby allowing MNOs to serve varying levels  
of Service-Level Agreements (SLAs) and  
Quality of Service (QoS). 
 
The ability to dedicate different virtual  
network resources (or “slices”) to different use 
cases will allow MNOs to provide customised 
network solutions to enterprises. Addressing 
diverse industries using the same physical 
network infrastructure also minimises 
the amount of CAPEX needed to provide 
differentiated connectivity. 
 
The sub-1 Millisecond (ms) latencies of 5G’s 
Ultra-Reliable Low-Latency Communications 
(URLLC) and high connection density, of up to 
1 million devices per Square Kilometre (km2) 
in Massive Machine Type Communications 
(mMTC) scenarios are essential for the wireless, 
deterministic, and time-sensitive nature of  
more advanced processes in industry verticals. 

3. Improving the Business Case of Extending 
Network Coverage to Rural Areas: MNOs would 
need to overcome the additional logistical and 
financial factors in extending their 5G networks 
to rural communities. The business case of rural 
connectivity is unfavourable as the high CAPEX 
required does not commercially justify extending 
connectivity to sparse populations with low 
ARPU potential. 
 
A critical factor to consider when establishing 
last-mile connectivity is the network backhaul 
infrastructure. An urban macro cell site can have 
a 5-year Total Cost of Ownership (TCO) between 
US$200,000 and US$300,000. An installation of 

Will 5G Bring Value to Emerging Markets?
Miguel Castaneda, Analyst at ABI Research
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fibre-optic wired backhaul in rural areas  
would only further increase this TCO figure,  
as there would be accompanying construction 
costs associated with physical installation of  
fibre that extends to far distances. Depending  
on the location, fibre may cost up to US$70,000 
per kilometre. 
 
Possible Solution: Instead of relying solely on 
costly fibre installations, MNOs can leverage 
novel wireless communications technologies to 
overcome the financial/logistical considerations 
of establishing rural transport networks. 

 • Fixed Wireless Access (FWA) enables faster 
time-to-market and is deployed in lower 
bands, allowing for expanded network 
coverage. FWA’s indoor Customer Premises 
Equipment (CPE) is easy to install and its 
outdoor CPE technology ensures reliability 
and availability of connection. FWA can 
be instrumental for emerging countries to 
achieve the targets of their respective national 
broadband initiatives. For example, Saudi 
Arabia aims to provide wireless broadband 
coverage to 70% of remote areas by 2030, 
while the Philippines aims to have at least 
45% of its population have fixed broadband 
subscriptions by 2027. 

 • MNOs can also use spectrally-efficient 
microwave backhaul technologies to 
maximise capacity and propagation  
distances of links. Band and Carrier 
Aggregation (BCA), for example, involves 
bonding multiple channels across different 
frequency bands to build higher capacity 
Point-to-Point (PTP) connections.  
Combining lower bands (e.g., 15 GHz, 18 GHz, 
or 23 GHz) with E-band (71 GHz-86 GHz) 
would allow backhaul links to cover longer 
distances (7 km to 10 km) with capacities that 
can exceed 10 Gigabits per Second (Gbps).

 • Satellite operators of Geosynchronous Orbit 
(GEO), Middle Earth Orbit (MEO), and the newer 
Low Earth Orbit (LEO) constellations can equip 
MNOs with an additional tool that can provide 
reliable, universal coverage even to the most 
far-flung rural regions. Satellite services can also 
be an effective contingency in scenarios like 
bringing online a rural cell site that is waiting 
for regulatory approval (increasing network 
time-to-market) or functioning as a capacity 
booster for cell sites with seasonal or short-
term traffic load requirements (e.g., tourist peak 
seasons). A good example would be Eutelsat’s 
Konnect services, which provide affordable, 
consumption-driven broadband services to the 
mostly rural Sub-Saharan Africa. 

4. Sidestepping the Geopolitical Complexity of 
Vendor Selection: MNOs are facing the additional 
encumbrance of navigating the geostrategic 
divide on Huawei/ZTE and their alleged security 
risks. Many MNOs in these emerging markets 
rely heavily on Chinese network equipment 
and the U.S.-led boycott of Chinese network 
equipment would create delays in decision-
making and add costs to their respective 5G 
buildouts. For example, Huawei has existing 4G 
network deployments for India’s Bharti Airtel 
and Vodafone Idea. An exclusion of Huawei’s 
equipment could not only delay 5G for the 
country, but also drive up network equipment 
procurement costs by an estimated 25%. 
 
Possible Solution: MNOs can opt to bypass the 
geopolitical complexities and diminished mobile 
network vendor options by using Open Random 
Access Network (RAN)-compliant mobile network 
equipment in building up their 5G networks. 
The key benefit of an Open RAN architecture 
lies in how it unbundles traditionally end-to-end 
solutions from Tier One vendors and provides 
more autonomy to operators in their respective 
network deployments.  

Will 5G Bring Value to Emerging Markets?
Miguel Castaneda, Analyst at ABI Research
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The uncoupling of hardware and software and 
priority towards virtualized network functions 
can help operators reduce both CAPEX and 
Operational Expenditures (OPEX).  
 
This eliminates the risk of vendor dependency 
(by having more supplier diversity) and 
enhances the vendor ecosystem market 
efficiency as it reduces the negotiating power 
of Tier One vendors. However, there must be 
concrete examples of commercial viability, 
a more mature ecosystem of software and 
hardware vendors, and more experienced 
system integrators before Open RAN can be 
fully embraced as an option for MNOs.

The impetus for developing a robust ICT 
infrastructure led by 5G connectivity is highly 
justified, given the upwards trajectories of mobile 
data consumption behaviour and the emergence 
of impactful digital services in emerging countries. 
Establishing comprehensive connectivity that 
supports these services and mobile data demand 
is, however, a highly complex endeavour. MNOs and 
governments in emerging markets would have to 
work together to navigate the financial, logistical, 
and geopolitical hurdles to successfully implement 
commercially sustainable 5G networks.

Prominent Role of Regulators in 
Bringing forward 5G Connectivity

Operators have a diverse set of technologies that 
can help mitigate the financial and logistical 
difficulties of rolling out 5G networks in emerging 
countries. These measures alone, however, are 
insufficient if a country wants to better position its 
MNOs in providing quality, commercially-feasible 
5G connectivity. Governments and regulators play 
an integral role in the digital transformation of their 
respective countries and can have sizable influence 

on their respective country’s network rollouts 
through coordination and easing of spectrum 
pricing policies. 

MNOs in emerging markets have already made 
varying infrastructure sharing arrangements to 
help reduce their CAPEX-intensive 5G network 
densification strategies. Telefónica Brasil SA and 
TIM Participacoes have recently secured approval 
from the Administrative Council for Economic 
Defence (CADE) in their bid for mobile network 
infrastructure sharing. State-owned Chinese MNOs, 
China Telecom and China Unicom, have also 
converged their spectrum and RAN assets to ensure 
an orchestrated and rapid 5G rollout across different 
parts of China. 

Furthermore, high access and backhaul spectrum 
fees can also severely compromise the financial 
position that an operator requires for the massive 
network densification of a 5G rollout. Thailand, for 
example, raised a total of US$3.2 billion in its 5G 
access spectrum auctions from its 48 licenses sold. 
Contrast this with the developed country of New 
Zealand, which offered access spectrum at a fixed 
cost of only US$171,900 per 10 Megahertz (MHz) lot 
of bandwidth. With 16 lots available, the spectrum 
auction would total only US$2.8 million.

Additionally, backhaul spectrum costs can also 
be as high as 50% of the overall backhaul TCO of 
a network. ABI Research believes that regulators 
must also evolve backhaul pricing formulas to 
reflect the realities of 5G network densification. 
Current backhaul formulas are outdated and 
based on channel sizes between 3.5 MHz and 14 
MHz. Backhaul spectrum formulas will need to 
accommodate to the wider channel sizes 
(of up to 1 GHz or even 2 GHz) of 5G networks.

Will 5G Bring Value to Emerging Markets?
Miguel Castaneda, Analyst at ABI Research
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Steps towards 5G

Despite all the aforementioned challenges, 
emerging countries are taking measured steps in 
making the transition to 5G networks as smooth 
as possible. Malaysia, for example, intends to use a 
consortium approach to its spectrum allocation to 
mitigate the impact of large CAPEX commitments 
of 5G. Instead of going through conventional 
auction processes, the Malaysian government has 
decided to allocate spectrum through a consortium 
of MNOs through a tender process. Vietnamese 
MNO, Viettel, on the other hand, has recently 
announced its ability to develop a 5G network 
with in-house hardware and software through 
Viettel High Technology, its own Research and 
Development (R&D) arm. 
 
The examples of collaboration (Malaysia) and self-
sufficiency through vertical integration (Vietnam) 
highlight the growing resourcefulness of emerging 
markets in bringing about 5G. Emerging markets 
are increasingly aware that unleashing the value 
of 5G lies in the creativity of MNOs and their 
interdependence with government regulators.  
The onus is, therefore, predicated on just how 
effectively these markets can encourage this 
innovation and cooperation.

Will 5G Bring Value to Emerging Markets?
Miguel Castaneda, Analyst at ABI Research

ABI Research helps organizations – and 
visionaries within those organizations – 
successfully conquer digital transformation. 
Since 1990, we have partnered with 
hundreds of leading technology brands, 
cutting-edge companies, forward-thinking 
government agencies, and innovative trade 
groups around the globe. Through our 
leading-edge research and worldwide team 
of analysts, we deliver actionable insight and 
strategic guidance on the transformative 
technologies that are reshaping industries, 
economies, and workforces today.

www.abiresearch.com
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Covid Impact On 5G Addressable Opportunities
Albertus Edy Rianto, Senior Manager, Research and Consulting at Spire 

Albertus Edy Rianto 
SENIOR MANAGER, RESEARCH AND 
CONSULTING AT SPIRE INDONESIA

5G addressable opportunities in  
Southeast Asia are being constrained  
by the unpreparedness of regulations  
and ecosystems as well as economic 
restructuring due to the impact  
of COVID19.

5G technology as a catalyst  
for business growth and  
digital innovation  

Cellular technology is experiencing regeneration 
to support the increasing demands arising from 
the digital experience. Digital transformation is 
expected to accelerate because of the support of  
5G technology.  

Improvements in data processing as well as 
rapid adoption of cloud services require faster 
mobile internet access. As digital needs grow, 5G 
technology will become the main revenue driver 
and support various industries to achieve wider 
monetization opportunities. 

Several countries aim to roll out 5G between 2021 
and 2023, with different potential contributions 
to Gross Domestic Product (GDP). In Indonesia, 
the potential and impact of 5G on GDP growth is 
predicted to reach 9.3 to 9.5 percent. Aspects that 
differentiate the readiness of 5G adoption in each 
country include: 

 • Existing technology that is prepared to 
welcome the implementation of 5G 

 • Policies and regulations prepared by the 
government as an incentive and stimulation 
for 5G stakeholders 

 • Innovation introduced and developed by 
technology providers

Since joining Spire Indonesia in 
2012, Edy has honed his skills in the 
telecommunication sector, making 
him an experienced Team Leader 
of Spire Indonesia’s Telco Team. He 
manages both tracking and ad-hoc 
projects, focusing on Market Growth 
and Development, as well as Industry 
Demands and Behavior. 

Edy has handled local and regional 
projects for ICT B2B and B2C 
products and solutions related to 
telecommunication legacy telco 
services (Voice, SMS, and Data), 
Network, Connectivity, Infrastructure, 
Application, as well as Digital Services.

https://www.developingtelecoms.com


LEVERAGING THE BENEFITS OF 5G IN EMERGING MARKETS

13

Covid Impact On 5G Addressable Opportunities
Albertus Edy Rianto, Senior Manager, Research and Consulting at Spire 

 • Human Resources being prepared for 5G 
implementations and derivative services 

 • Country Profiles which signify readiness to 
adopt 5G technology optimally 

 • User Demand associated with user routines 
in accessing various digital content and their 
increasing dependence on high-speed  
mobile data

The rate of adoption of 5G technology is largely 
determined by the readiness of existing digital 
infrastructure and the optimization of existing 4G 
networks in each country. Adoption of industrial 
solutions will also require network reliability, 
simultaneous mobile connections and stable 5G 
service support. Advanced developments in digital 
services need to be able to support business and 
consumer operations, such as: 

 • Internet of Things (IOT) data harvesting 

 • Advance delivery of Over The Top (OTT) service 

 • Connectivity support in e-government 
implementation 

 • AR/VR-based games or entertainment 

 • Smart Home solutions 

 • Big Data solutions 

 • AI-based solutions 

 • Robotic innovations 

 • Remote Diagnostic solutions 

 • 4K Streaming / Entertainment 

 • Real-time Online Gaming 

 • Autonomous car deployment plans

 
In implementing adaptive technology, providers 
routinely socialize solutions developed by raising pain 
points from across various vertical industries. With the 
recognition of 5G services, new revenue generators 
are expected to be deployed not only by operators, 
but also by several ecosystem supporters, such as: 

https://www.developingtelecoms.com
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need to be easily and clearly provided. Governments 
should also promote 5G technology to increase 
industry competitiveness.

The cost of 5G implementation tends to be 3 to 4 
times more expensive than 4G implementation. 
Due to this, some governments are likely to create 
incentive programmes to support the acceleration 
of 5G investment. One possible programme is a 5G 
infrastructure sharing scheme that is supported by 
good collaboration between the local and central 
government, and state-owned companies. Another 
is a licensing-related incentive programme, for  
areas that face problems with local policies and 
access permits. 

Some operators in developing countries are still in 
“wait and see” mode when it comes to 5G. They are 
looking for the best references, studying business 
concepts and doing partial trials. This phase will 
depend on the availability of the supporting 
ecosystem, such as affordable smartphones and 
network devices. 

Covid Impact On 5G Addressable Opportunities
Albertus Edy Rianto, Senior Manager, Research and Consulting at Spire 

 • Internet of Things (IOT) data harvesting 

 • Infrastructure service providers, as the  
facility providers 

 • IoT service providers, to create smart industrial 
and consumer solutions 

 • Application developers and content creators, 
to expand the digital ecosystem in the form of 
entertainment, games, or other digital apps 

 • Technology integrators, to combine  
legacy technology with more advanced  
5G capabilities 

 • Industry stakeholders and Smart City 
innovation stakeholders

Operators need to maintain service guarantees 
to 5G users who would be increasing their 
expectations of security, reliability and data privacy, 
for both personal and business segments.

 
 
Operators face different difficulties 
adopting and implementing 5G 
technology  

Despite the potential of 5G services, operators around 
the world face different dilemmas in adopting the 
technology for use, due to differences in demand 
and readiness for infrastructure deployment.

In developing countries that have a low 5G 
Adoption Index - such as Indonesia, Vietnam, the 
Philippines, and India - it is necessary to add 5G 
acceleration programmes to the national priority 
agenda. Coordination and bureaucratic support 

https://www.developingtelecoms.com


LEVERAGING THE BENEFITS OF 5G IN EMERGING MARKETS

15

Covid Impact On 5G Addressable Opportunities
Albertus Edy Rianto, Senior Manager, Research and Consulting at Spire 

From the regulator’s perspective, the need for 
middle band, low band and upper band frequency 
support is another set of issues that needs to be 
resolved quickly. To utilize the available frequencies 
and optimally monetize the 5G network, technology 
partners need to offer relevant case studies and 
capable network systems for each frequency band.

There is a wide range of innovative options  
that can be developed through 5G. However, 
cellular operators need a proven case study  
to generate revenue. This is crucial because not all 
operators have knowledge in designing packages 
and types of offerings suitable and implementable 
for the business-to-consumer (B2C) and business-
to-business (B2B) business segments. Knowledge 
sharing can provide ideas and visions for 
stakeholders. This can be done through partnership 
with various information and communications 
technology (ICT) providers in different industries.

 
Governments are expected to  
play a major role in accelerating 5G 
implementation

Developing countries have complex government 
priorities and problems, and some solutions lie in 
technology. Some governments’ top pain points 
are traffic congestion and floods, which can be 
managed by developing application-based ICT 
solutions. Network support needs to be improved  
to accommodate heavy data-users.
 
For 5G deployment, governments are needed not 
only for frequency, but also end-to-end ecosystems. 
Incomplete preparation between backhaul 
infrastructure, middle-miles, and the connection 
between Base Transceiver Station (BTS) will lead to 
non-optimal network delivery. Several developing 
countries face problems in maximizing the 
experience of using the 4G / Long-Term Evolution 
(LTE) network, due to the lack of integration of 
ecosystem-forming stakeholders. 

Governments should provide directions and 
encouragement for operators to continue 
fiberization programmes. The main objective is to 
ensure that operators are ready to develop a 5G 
network with a totally different experience from 4G. 

 
 

The Covid-19 pandemic caused an increase in 
demand for mobile access, and also heightened 
the expectations around 5G. However, this also 
caused concern about whether 5G acceleration 
can reflect social equality for customers in rural and 
urban locations. Services related to education, work, 
entertainment, and health are currently delivered 
through video conferences and Telemedicine. 5G will 
enable enhancements in these services and there will 
be pressure to ensure inclusiveness of access across 
socio-economic groups and geographic locations.
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Covid Impact On 5G Addressable Opportunities
Albertus Edy Rianto, Senior Manager, Research and Consulting at Spire 

The pandemic has caused 5G deployment delays 
in several countries. Regulatory structuring, 
frequency allocation and trial plans are postponed 
agenda items. Some countries are experiencing 
difficulties in conducting formulation and direct 
discussion, as preparations were made with 
selected experts’ written studies. References in 
preparation for 5G networks can be obtained from 
the World Bank, academics, global vendors and 
local operators, as well as from global institutions 
such as The Third Generation Partnership 
Project (3GPP) and The ITU Telecommunication 
Standardization Sector (ITU-T).

The introduction of 5G is carried  
out partially through the rollout  
of pre-5G services

The adoption of 5G needs to be carried out 
partially by strengthening the digital ecosystem 
and introducing activities that can be supported 
by 5G capabilities. It is also carried out through 
different approaches, including partial preparation 
in terms of products and collaboration. In some 
countries, including Indonesia, LTE network 
providers have prepared themselves to adopt 
5G by launching a 4.5G network and introducing 
their roadmap through 5G trials and supporting 
services such as Voice Over Long-Term Evolution 
(VOLTE). Launching a digital SIM card is another 
technology trend seen when shifting from 4G to 
5G. This strategy should be executed cautiously 
and conservatively by prioritizing areas with high 
traffic densities.

The partial product launch strategy is an option 
for operators in archipelagic countries. Large-scale 
investment is needed for network modernization. 
Through concentrated customer acquisition and 
education, the expected short-term impact is the 
optimization of average revenue per user (ARPU). 

Moreover, there is potential for positive impact on 
the growth of digital service revenue contributions, 
assuming that operators can keep development and 
marketing costs reasonable.

Partial introduction has become a preferred  
strategy to shift the mindset of the customer and 
prepare them for the 5G era. Some innovations that 
could make good use of 5G networks have already 
emerged in many business spaces, such as virtual 
tours, virtual museum visits, webinar conferences and 
health consultations.

Spire Research and Consulting is the leading 
research consultancy in global emerging 
markets. Spire’s competitive advantage lies 
in its ability to deliver actionable intelligence 
on the external business environment in 
support of its clients’ strategic decision-
making in marketing and business 
development. Spire’s clients include 50 
Global Fortune 1000 companies and 
government agencies in 15 countries.  
For more information, please visit: 

www.spireresearch.com
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A Balanced Evaluation Of Open RAN
Will Townsend, Senior Analyst, Moor Insights & Strategy

Will Townsend 
SENIOR ANALYST, MOOR INSIGHTS  
& STRATEGY

There has been much discussion lately on the 
subject of Open Radio Access Network (Open RAN). 
Open RAN promises to bring disruption to operators 
in the form of lower capital expense, accomplished 
by the disaggregation of general-purpose hardware 
and software for base station deployment. However, 
will it make a demonstrable impact on current 5G 
deployments? I believe there are capital expense 
savings to be realized. The question is, would an 
increase in operational expenses negate these 
savings, given the greater degree of complexity, cost 
and management of software integration and loss 
of accountability from the disaggregated nature 
of Open RAN? The key benefit of traditional RAN 
infrastructure from the likes of Ericsson, Huawei, 
Nokia, and Samsung is having “one throat to choke” 
in the event of network failure. However, that also 
tends to drive vendor lock-in with operators. 

The security ramifications are another potential 
concern with Open RAN. On one hand, open source 
has the ability to bring a broader collective together 
to scrutinize vulnerabilities—more “eyeballs” on a 
platform to root out issues. However, the very nature 
of Open RAN will bring more industry standard 
compute, storage, and networking elements into 
the mix, thereby increasing the overall threat 
surface. It is a complex consideration for operators, 
as the burden falls on them to manage subscriber 
privacy in a dynamic environment. 

There is no doubt that Open RAN has great 
potential, but I believe it is too early to call it a 5G 
panacea. While it is poised to lower the capital 
expense tied to base station deployment, Open 
RAN also brings a new level of complexity. On a 
positive note, Open RAN facilitates U.S. supplier 
participation and a deep level of software 
development expertise in virtualized solutions. 
As access network hardware gets less expensive 
through integration and silicon design advances, 
will the luster wear off of Open RAN? Time will tell.     

Will Townsend is a frequent Forbes contributor 
and advises some of the largest networking and 
telecommunications companies in the world.  
His more than thirty years of experience spans 
tenures spent with iconic companies such as Dell 
& Hewlett-Packard, serving in a number of senior 
level roles including sales, marketing, product 
management, and business development. 

Presently, Mr. Townsend manages the networking 
infrastructure practice for Moor Insights & Strategy, 
an analyst firm regarded as a leader in the 
technology sector based on principal and founder 
Patrick Moorhead’s #1 ranking by ARInsights.  

Mr. Townsend also ranks within the top 100 
technology analysts in the world according to 
ARInsights and by same measure is considered  
the #1 pure-play networking analyst in the world.

Mr. Townsend holds a Bachelor of Arts degree in 
Economics from the University of Texas at Austin  
and an M.B.A. from Texas State University. 
He has also served as a traveling mentor for 
Business Council for Peace (Bpeace), a non-profit 
organization focused on empowering female-led 
enterprises in areas of conflict around the world  
in places such as Central America and  
the Middle East.

moorinsightsstrategy.com
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Spectrum to deliver the 5G vision  

One of the pillars in the vision for 5G is to provide 
ubiquitous fibre-like wireless connectivity. “IMT-2020 
is expected to provide a user experience matching, 
as far as possible, that of fixed networks”1. The need 
for IMT spectrum is driven by the requirements 
for 5G as set out in the ITU-R requirements for 
IMT-20202. These requirements are an order of 
magnitude improvement over LTE-A, i.e. a revolution 
rather than an evolution. The need of additional 
spectrum is driven by a) the user experienced 
100Mbit/s - a factor 10 increase and by area traffic 
capacity moving from 0.1Mbit/s/m2 to  
10Mbit/s/m2 – a 100 fold increase.

Exhibit 1: IMT 2020 requirements

The benefits of an IMT identification for 6GHz spectrum
Stefan Zehle, CEO of Coleago Consulting Ltd

Stefan Zehle 
CEO OF COLEAGO CONSULTING LTD

Stefan Zehle is the CEO of 
Coleago Consulting Ltd, a 
specialist telecoms consulting 
firm. He has worked in the mobile 
industry since the inception of 
GSM. Stefan delivers six to eight 
spectrum projects per year, 
including spectrum valuation and 
auctions, spectrum policy, and 
providing capacity building to 
telecoms regulators. Source: Report ITU-R M.2441-0 (11/2018)

1. Report ITU-R M.2441-0 (11/2018) “Emerging usage of the terrestrial 
component of International Mobile Telecommunication (IMT)”

2. Report ITU-R M.2441-0 (11/2018) “Emerging usage of the terrestrial 
component of International Mobile Telecommunication (IMT)” and 
Report ITU-R M.2410, “Minimum requirements related to technical 
performance for IMT-2020 radio interface(s)”
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Low, mid, and high  
frequency bands 

Spectrum in the range of 450MHz to above 24GHz is 
used for IMT and band plans exist in many frequency 
ranges. Depending on the frequency range and 
the amount of spectrum in the range, different 
frequency bands serve different purposes. In the 
2025 time frame, around 650 MHz of low-band and 
lower mid-band spectrum is likely to be available to 
mobile operators plus an addition 200 to 400 MHz in 
3.5GHz as well as high bands (mmWave) spectrum. 

Upper mid-bands (e.g. 3.3-4.2, 4.5-4.99, 6 GHz) are 
newer to IMT and offer a much wider bandwidth 
and are key to deliver the citywide 100 Mbit/s 
user experienced data rate. The WRC-23 offers an 
excellent opportunity for the global or regional 
harmonisation of the 6 GHz band. WRC-23 
agenda item 1.2 will consider, among others, the 
identification for IMT of the frequency bands 6425-
7025 MHz in EMEA (ITU Region 1) and 7025-7125 MHz 
globally in accordance with Resolution 245 (WRC-19). 
During WRC-23, countries outside EMEA will also 
have the opportunity to join in the IMT identification 
of the whole 6425-7125 MHz band. Depending on the 
region and country, outside the WRC process it may 
be possible to also use the 5925-6425 MHz for 5G and 
its future evolution. Hence, between 700 and 1,200 
MHz of additional mid-bands spectrum could be 
made available for IMT in the 6 GHz band.

Exhibit 2: Typical spectrum assigned to mobile in 
Europe by 2021

5G calls for fibre-like speeds,  
any time, anywhere

LTE is essentially used for “best effort” smartphone 
connectivity. In contrast the 5G vision is for 
a ubiquitous fibre-like user experience and 
connectivity for a wide range of new uses coupled 
with new features. Therefore a key factor in driving 
the demand for capacity is the vision that 5G should 
provide the 100 Mbit/s user experienced data rate 
any time, anywhere, while “on the move”. While 
fundamentally in a mobile network a particular 
speed cannot be guaranteed, there is a quasi 
guarantee which translates into a high probability of 
experiencing this data rate. This means 5G networks 
will be designed to deliver a data rate (Mbit/s) rather 
than data volume (Gbytes / month).  

5G enables the Internet of Things (IoT) with Massive 
Machine Type Communications (mMTC), Ultra 
Reliable and Low Latency Communications (uRLLC), 
FWA with fibre-like speeds. Exhibit 3 illustrates that 
5G spectrum need is driven by a vastly expanded 
set of applications and use cases, all enabled by the 
enhanced capabilities of 5G compared to 4G.

Exhibit 3: New use cases and applications drive 5G 
spectrum need 

The benefits of an IMT identification for 6GHz spectrum
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As regards the user experienced data rate of 100 
Mbit/s this needs to be delivered at least in all 
populated areas3. This is economically feasible, even 
in the high density cities we have analysed provided 
that, in addition to the available mid-bands 3.5 GHz 
spectrum, 6 GHz spectrum is made available for 
IMT. Without 6 GHz spectrum, the number of cell 
sites required in those cities to provide the “speed 
coverage” is extremely large and would increase 
network cost to a point where it may not be possible 
to offer a wireless broadband service at a price 
point that is affordable to the vast majority of the 
population and businesses. The issue is particularly 
acute in cities which lack wired (FTTH, xDSL, cable) 
broadband connectivity. This includes almost all of 
Africa, emerging Asia, much of Latin America and 
also many cities in Eastern Europe.

Exhibit 4: Mix of spectrum for 5G

The benefits of an IMT identification for 6GHz spectrum
Stefan Zehle, CEO of Coleago Consulting Ltd

3. “For wide area coverage cases (e.g. in urban and suburban areas), a user experienced data rate of 100 Mbit/s is expected to be enabled. In hotspot 
cases, the user experienced data rate is expected to reach higher values (e.g. 1 Gbit/s indoor).” Source: Report ITU-R M.2441-0 (11/2018), Emerging 
usage of the terrestrial component of International Mobile Telecommunication (IMT), page 7.

Area traffic density drives the need 
for spectrum

The need for spectrum is driven by traffic density 
i.e. Mbit/s/km2. Demand for area traffic capacity 
is of course only a problem in areas with a high 
population density. Our approach is to use 
population density in cities as a proxy for traffic 
density to estimate the minimum capacity 
requirement. We have developed a concise and 
easily verifiable model to examine the impact 
of 6 GHz spectrum in an urban environment to 
deliver the ITU 5G requirement of a 100 Mbit/s user 
experienced data rate in the downlink.  

As more and more people and things connect 
to 5G, the simultaneous demand for 100 Mbit/s 
increases and operators need to cater for high  
traffic densities. In our model, this concurrent 
demand is captured in the form of an activity factor. 
We modelled the increase in area traffic demand in 
terms of Gbit/s/km2 vs. area traffic capacity (supply) 
also in Gbit/s/km2 in five cities, including Lagos  
and Sao Paulo.   

On the supply side (area traffic capacity), we 
assumed that eventually all spectrum will be used 
for 5G and that operators will densify their networks 
by deploying upper-mid bands spectrum on a 
large number small cells. We have used appropriate 
spectral efficiency (bit/s/Hz) for the different bands 
depending other whether these are deployed on 
macro site or a small cell. We used assumptions 
which maximise area traffic capacity so as not 
to overstate the case for the need for an IMT 
identification of 6GHz spectrum. 

Note: In China the 2.6 GHz TDD band is the key resource for citywide speed coverage 

Source: Coleago Consulting
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The benefits of an IMT identification for 6GHz spectrum
Stefan Zehle, CEO of Coleago Consulting Ltd

On the demand side, area traffic density increases 
proportionally to population density. Our analysis is 
not linked to administrative boundaries of city but it 
is based on population densities in reasonably large 
central areas.
 
In Lagos, a contour of 17,500 people/km2 has been 
used to identify the central region(s) of the city. For 
Lagos, the central regions represent an area of 192.7 
km2 with an average population density of 28,356 
people/km2, i.e. a population of 5.5 million in the 
identified central regions.

For Sao Paulo, we also used a contour of 17,500 
people/km2 to identify the central regions, which 
aggregate to an area of 266.4 km2 with an  
average population density of 21,542 people/km2,  
i.e. a population of 5.7 million across all the 
identified areas. 

In Exhibit 5 we plot area traffic demand and supply 
(Gbit/s/km2) on the vertical axis and population 
density on the horizontal axis. The upward 
sloping coloured lines represent traffic demand 
depending on the activity factor (concurrent 
use). The horizontal black dashed lines show area 
traffic capacity depending on how much 6GHz 
spectrum is used for 5G mobile. The point at which 
the coloured demand lines intersect with the 
population density of Lagos or Sao Paulo (vertical 
purple line) indicate the additional amount of 
upper mid-band spectrum that is required to satisfy 
area traffic demand. 

For Lagos, the line which represents an activity 
factor of 15% crosses the capacity supply line 
just below 1,200 MHz of 6GHz spectrum being 
available. This shows that even at this conservative 
assumption for the activity factor, it is necessary  
to deploy 1,200 MHz of additional spectrum to 
enable the 5G-NR experienced data rate of 100 
Mbit/s to be delivered citywide in an economically 
feasible manner.  
  

For Sao Paulo, which has a lower population density 
in the central areas, the line which represents an 
activity factor of 15% crosses the capacity supply line 
assuming 700 MHz of 6GHz spectrum is available. 
  
The two examples and our analysis of other cities 
demonstrate that in areas with a population density 
of 6,000 people per km2 additional upper-mid 
bands spectrum is required or an economically 
unfeasible number of additional cells sites would 
need to be build. Areas with a population density of 
more than 6,000 per km2 can be found in almost 
all countries.  

In areas with a population density below 6,000 per 
km2, using 6 GHz spectrum in addition to 3.5 GHz 
spectrum would still deliver benefits. The benefit 
would either be a lower site density or a higher 
experienced data rate. The former translates into a 
lower cost per bit which in turn translates into lower 
retail prices. The latter point is particularly relevant 
for developing countries.  

Exhibit 5: Area traffic demand and capacity supply 
in Lagos and Sao Paulo

Source: Coleago Consulting
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The benefits of an IMT identification for 6GHz spectrum
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Exhibit 6: Lagos, Nigeria: Population density and 
central region(s) 

Source: Coleago Consulting, based on SEDAC data

Exhibit 7: Lagos, Nigeria: Population density and 
central region(s) 

The role of high bands (mmWave)  
in cities

High bands (e.g. 26, 28, 40, 66 GHz) offer several 
GHz of bandwidth and several bands already have a 
3GPP 5G specification. The spectrum will be used for 
mobile use in traffic hotspots outdoors and indoors. 
However, due to the more challenging propagation 
characteristics of high bands, it is not economically 
feasible to build consistent speed coverage across 
a city to satisfy the 5G requirement of a 100 Mbit/s 
user experienced data rate, any time anywhere. 

Comparing upper mid-bands with high bands, the 
following differences are crucial:

 • Upper mid-bands can be used on an existing 
city cell grid with a typical cell range of 
200 - 300 meters in cities and may deliver 
acceptable throughputs up to a range of 6 
km in rural areas. In contrast, high bands have 
a useful cell range of ca. 70 meters before 
throughput drops off rapidly unless there is 
line of sight.

 • While upper mid-bands are not good at 
penetrating deep into buildings, they have the 
ability to penetrate foliage, windows, and thin 
walls whereas high bands cannot do this. This 
matters because obstructions such as trees, 
bus shelters and even people rather than a 
theoretical range are likely to be the limiting 
factor for high bands in an urban area. 

 • Looking at vertical coverage, upper mid-
bands can be beamed at higher floors. 
Hence outdoor mid-bands cell sites can 
provide some indoor coverage. Outdoor high 
bands sites provide coverage at street level. 
To provide indoor coverage in multi-storey 
buildings, high-bands sites would have to be 
deployed on all floors.Source: Coleago Consulting
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Taken together, this means that building 
consistent speed coverage with high bands in 
urban areas would require an extremely high 
number of sites. This finding is corroborated 
by Google who performed a preliminary study 
for the Defence Innovation Board to ascertain 
the approximate capital expenditure (capex) 
and base station counts needed for high bands 
deployments: “Most operators are looking at 
deploying mmWave 5G sites on utility poles, given 
the poles’ ease of accessibility and abundance. 
Using a database of utility poles in the United 
States, the study indicated that it would require 
approximately 13 million pole-mounted 28-
GHz base stations and $400B dollars in capex 
to deliver 100 Mbps edge rate at 28 GHz to 
72% of the U.S. population, and up to 1 Gbps to 
approximately 55% of the U.S. population.”4 The 
magnitude of the investment demonstrates that 
this is not a feasible option. 

However, high bands are still required to deliver 
the required 5G area traffic capacity of 10 Mbit/s/
m2 in traffic hotspots. Exhibit 8 shows the area 
traffic capacity that can be delivered incrementally 
by low and mid-bands on a dense site network 
(100m site radius) and high bands on a pico-site 
network (20m cell radius). The chart shows that 
high bands are essential to deliver the 5G area 
traffic capacity requirement of 10 Mbit/s/m2.

Exhibit 8: Spectrum and area traffic capacity 

Source: Coleago Consulting

6GHz spectrum for 5G FWA 

Fixed Wireless Access (FWA) is the fastest growing 
form of fixed broadband connectivity and FWA is 
of course one of the 5G use cases. As a result of the 
performance improvement of LTE-A and now 5G-
NR, FWA is experiencing rapid growth worldwide. 
GSA identified 401 operators in 164 countries 
selling FWA services based on LTE. In addition, of 
the 75 operators that have announced 5G launches 
worldwide, GSA counted 38 operators that have 
announced the launch of either home or business 
5G broadband using routers. Of these, 31 are selling 
5G-based FWA services. 

The figures from the GSA are corroborated by 
research from Point Topic. “Wireless (mostly FWA) 
and FTTH connections were the fastest growing 
categories, having increased by 22.7 per cent and 
14.1 per cent respectively between Q4 2018 and Q4 
2019”5, see Exhibit 10. 

4. The 5G Ecosystem: Risks & Opportunities for DoD Defence Innovation 
Board, April 2019, page 9

5. Point Topic, World Fixed Broadband Statistics – Q4 2019
6. Ericsson Mobility Report, June 2020

Exhibit 9: Growth of fixed broadband subscribers by 
technology in 2019

Source: World Fixed Broadband Statistics Q4 2019, Point Topic
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Exhibit 11: Number of 100 Mbit/s households 
supported per 5G FWA site 

Exhibit 10: FWA connections

Source: Ericsson Mobility Report, June 2020

Improving the economics of FWA 
with 6 GHz spectrum

The lack of rural broadband access is due to the 
poor economics of connecting homes and business 
premises in areas with a low population density. 
The FWA business case is highly dependent on the 
number of connections that can be supported per 
cell tower. In turn, this is a function of the data rate 
that must be delivered and – crucially - the amount 
of spectrum used at a cell tower. 

We compared three scenarios examining 5G FWA 
delivering a household experienced data rate of 
100 Mbit/s. In scenario 1, 600 MHz at 3.3-4.2 GHz 
is available which can support 220 households. 
Adding 700 MHz of 6GHz spectrum means 381 
households can be supported and if the entire 
1,200 MHz is made available for 5G, 496 households 
can be supported. This shows using 6 GHz for FWA 
would significantly improve the business case for 
operators offering 5G FWA broadband access.

In theory, fibre can be built to all locations and 
thus provide “unlimited” access network capacity. 
However, this is not economically feasible even 
in advanced economies, let alone in developing 
countries where affordability is a key issue. In the 
case of developing countries an IMT identification 
for 6 GHz is not simply a technical issue but also 
an economic one. There are around 2 to 2.4 billion 
households worldwide. At the end of Q4 2019, the 
number of global fixed broadband connections 
stood at 1.11 billion7 to 1.2 billion8 (excluding mobile). 
Based on these figures approximately 0.9 to 1.2 
billion households have a broadband connection in 
the form of DSL, fibre, cable, or FWA. This leaves 1.1. to 
1.2 billion households without broadband access and 
the vast majority of these are in developing countries. 

Source: Coleago Consulting

While some countries, such as South Korea 
and UAE, have near universal fibre access, most 
countries do not. In many countries - notably in 
Africa, emerging Asia, Eastern Europe and Latin 
America - copper or fibre network access is almost 
an irrelevance. Therefore 5G FWA growth is likely to 
accelerate further to become the dominant form 
of fixed broadband connectivity in developing 
countries: “We estimate there were 51 million FWA 
connections by the end of 2019. This number is 
forecast to grow threefold through 2025, reaching 
close to 160 million. FWA data traffic is estimated 
to have represented around 15 percent of global 
mobile network data traffic by the end of 2019. 
This is projected to grow by a factor of around 8 
to reach 53EB in 2025, accounting for 25 % of total 
mobile network data traffic globally”.6
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In most developing countries, internet access 
is synonymous with wireless access, with fixed 
network connections accounting for less than 
10% of all connections - and this proportion is 
declining further. The predominant role of wireless 
for broadband in countries with lower ARPU is 
recognised in the United Nations Sustainable 
Development Goals (SDG). The indicator for SDG 9.c 
is to “Significantly increase access to information 
and communications technology and strive to 
provide universal and affordable access to the 
Internet in least developed countries by 2020”  
is the “Proportion of population covered by a 
mobile network, by technology”. 

Broadband connectivity in developing  
countries goes hand in hand with affordability. 
The Broadband Commission9 for Sustainable 
Development 2025 Targets make this explicit:  
”By 2025, entry-level broadband services  
should be made affordable in developing 
countries, at less than 2% of monthly gross 
national income per capita”.10 
  
IMT spectrum is an essential element to attain the 
SDGs and the Broadband Commission 2025 targets 
in the context of affordability:  

 • Using more spectrum means fewer cell towers 
need to be built, thus lowering costs; 

 • The ability to deploy radios with 100 MHz wide 
bands or more per operator reduces the cost 
of capacity, i.e. lower the cost per bit; and

 • Identifying the 6 GHz band for IMT would 
make a significant contribution to delivering 
affordable broadband. 

7. Point Topic, World Fixed Broadband Statistics – Q4 2019
8. Ericsson Mobility Reporting, citing Omnia, June 2020
9. ITU and UNESCO set up the Broadband Commission for Digital Development in response to UN call to step-up UN efforts to meet the Millennium 

Development Goals (MDGs). The Commission was established in May 2010 with the aim of boosting the importance of broadband on the international 
policy agenda and expanding broadband access in every country as key to accelerating progress towards national and international development targets.

10. Broadband Commission for Sustainable Development 2025 Targets: “Connecting the Other Half”, 2018

IMT identification vs unlicensed  
use of 6 GHz spectrum

In the US, the entire 6GHz band has been made 
available for unlicensed use which essentially 
means Wi-Fi. With billions of Wi-Fi enabled  
devices, Wi-Fi is a critical element providing  
device connectivity in homes, business premises, 
venues, and other indoor uses. In developed 
countries that have a well-developed broadband 
access network using copper, fibre, or cable,  
Wi-Fi is present in virtually every home and 
commercial or public premise. In other words,  
the usefulness of Wi-Fi depends on the availability 
of a broadband access network. 

As regards the unlicensed use of the 6 GHz band in 
developing countries, given the lack of fibre or other 
wired fixed network broadband access, building 
connectivity using Wi-Fi to connect to non-existent 
lines is not an option. In developing countries the 
access network is essentially provided by mobile 
operators using 4G and now 5G, so the notion 
of using 6 GHz Wi-Fi to distribute traffic around 
buildings is pointless because the connectivity 
bottleneck is the connection to the network. In 
other words, using 6 GHz for Wi-Fi does not solve 
the connectivity problem, so – particularly in 
developing countries - IMT identification for the 
6 GHz would produce socio-economic benefits 
which would not be the case if this band is used for 
unlicensed (Wi-Fi or other) access. 

https://www.developingtelecoms.com
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The benefits of an IMT identification for 6GHz spectrum
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Wi-Fi offload vs. Wi-Fi onload 

Where the capacity and speed of mobile networks 
is low and/or prices for mobile data are high, 
smartphone users often log onto a Wi-Fi network 
rather than using the mobile network - known as 
“Wi-Fi offload”. This is the traditional way in which 
people look at the complementarity of mobile (IMT) 
and Wi-Fi. However, Wi-Fi offload is declining. The 
key factors in the trend away from Wi-Fi-offload are 
the better 4G and 5G mobile user experience in 
terms of speed, the proliferation of unlimited data 
plans, and user convenience. 

5G mobile offers a fibre-like user experienced 
data rate while most Wi-Fi connections are not 
connected to FTTH and hence offer a lower speed. 
This is borne out by real world measurements:  
“5G offers faster average download speeds than  
Wi-Fi in seven out of eight leading 5G countries” 11 
as shown in Exhibit 12. 

Exhibit 12: Comparison of 5G vs. Wi-Fi  
download speeds

Wi-Fi offload can only work where there is fibre, 
cable, or good DSL access to which Wi-Fi access 
points can be connected. This is not the case in 
most places in the world. Therefore in reality we 
are seeing - particularly in developing countries - a 
phenomenon which we refer to as “Wi-Fi onload”. 
Driven by lower mobile broadband prices and 
higher data speeds, shipments of 4G- and now 
5G-enabled Wi-Fi access points are fast increasing.  
Wi-Fi enabled devices are connected to the router 
and the traffic is loaded onto the mobile network. 
The rapid growth of 5G FWA is evidenced by 
the growth in the availability of 5G FWA routers. 
“After phones, the most prevalent category of 5G 
device is the FWA CPE form factor. The number 
of announced devices has grown to reach 84 
devices. Eighteen of these have been identified as 
commercially available.”12

The Wi-Fi onload phenomenon is of course present 
in places with poor or non-existent wired access 
networks, but it is also present in developed markets, 
with high mobile usage in markets such as Finland 
attributed to households going ‘mobile only’. 

The need for a wide band 
assignment 

Spectrum managers should aim to assign at least 
100 MHz of upper-mid band spectrum by 2022 and 
200 MHz or more by 2025. In a market with four 
operators this means at least 800 MHz of upper 
mid-band spectrum are required.
 
5G is not simply a new radio technology. To deliver 
5G, a combination of factors are required:

 • Higher orders of MIMO and beamforming; 

 • Additional spectrum, particularly mid band 
spectrum and high band spectrum; and 

Source: OpenSignal

11. OpenSignal, May 2020
12.Fixed Wireless Access - June Snapshot, GSA, June 2020
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 • A contiguous wide band assignment per 
operator of at least 100 MHz in the mid-bands 
and multiple 100 MHz wide channels in the 
2025-2030 time frame. 

 • A contiguous wide band assignment per 
operator of at least 1GHz by 2020 in the high 
bands and even wider channels in the  
2025-2030 time frame 

5G is designed to exploit channel bandwidth 
of 100 MHz in mid-bands, which is a significant 
improvement over 4G, allowing for 20 MHz 
channel bandwidth. Exhibit 13 shows the 3GPP 
Release 16 spectrum bands that support 100MHz 
channel bandwidth. This wide channel brings 
significant benefits in terms of spectral efficiency, 
signalling overhead, physical layer flexibility, 
latency performance, base station radio and UE 
implementation. The implication is that the more a 
single operator assignment is below 100 MHz, the 
more we move away from what 5G could deliver. 

At least a contiguous block of 100 MHz of mid-
bands spectrum per operator is needed today, 
and two to three 100 MHz blocks of mid-band 
spectrum per operator in the longer term are 
needed to deliver both technical and economic 
benefits. Hence, making available the widest 
possible contiguous amount of mid-band spectrum 
per operator should be a goal of spectrum 
management, which involves making additional 
upper mid-bands spectrum available.

Exhibit 13: 3GPP FR-1 bands with 100 MHz wide channel

From a network cost perspective, the wider the 
channel that is deployed in a single radio, the lower 
the cost per MHz deployed, and therefore implicitly 
the cost per bit. 5G is associated with much higher 
volumes of data traffic and higher speed at retail 
prices that are not higher than today’s mobile data 
retail prices. The required user experienced data 
rate for 5G is 10 times higher compared to 4G. If 
retail prices are to remain constant, then this is only 
possible if the cost per bit declines substantially. 
Deploying 5G in a channel bandwidth of at least 
100 MHz of mid-band spectrum is an essential 
element to make the equation work. 

Exhibit 14 below illustrates the cost per bit 
depending on the amount of spectrum deployed 
in a single radio. We have made the following 
assumptions with regards to the total cost of 
ownership (TCO) of deploying a 3.5GHz radio on 
an existing cell site. If 100 MHz is deployed in a 
single radio, the cost per MHz deployed can be up 
to 70% lower compared to, for example, a typical 
deployment in a 20 MHz wide channel. Deploying 
upper mid-band spectrum with massive MIMO 
in a 100 MHz wide channel maximises spectral 
efficiency which is a key objective for operators  
and regulators.

Exhibit 14: Cost per bit depending on  
channel bandwidth

Source: 3GPP Release 16 Source: Coleago Consulting
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Per operator contiguous allocations 
in excess of 100 MHz 

Equipment suppliers aim at allowing their 5G 
radios, including those implementing massive 
MIMO and beamforming, to operate with the 
widest possible channel bandwidth  
(“instantaneous bandwidth”) and to make that 
“tunable” in the widest possible frequency range 
(“operating bandwidth”).

5G radios operate at an instantaneous bandwidth 
of 100 MHz within a 400 MHz operating bandwidth. 
The ongoing research (e.g. for filters and power 
amplifiers) will allow larger instantaneous and 

operating bandwidths by 2025-2030. This means 
that future radios will be able to operate with more 
than one 100 MHz wide contiguous carriers which 
will allow addressing a larger number of end uses 
with higher experienced data rates while keeping 
the cost per transmitted bit low. 

If 300 MHz is deployed in a single radio, the cost 
per MHz deployed is 43% lower compared to 
a deployment in only 100 MHz. Therefore the 
allocation of 200 to 300 MHz of contiguous 
spectrum per operator would result in significant 
economic benefits. 

Founded in 2001, Coleago is a specialist telecoms management consulting firm. Our expertise has 
been developed exclusively within the telecoms sector and delivers a rare combination of telecoms-
related commercial, technical, and regulatory skills and experience. Since 2001 we have worked on 
over 110 spectrum related projects in developed and emerging markets. Since 2017 our spectrum 
projects included the transition to 5G, including valuing spectrum most relevant for 5G such as 
600MHz, 700MHz, 3.5GHz, and mm wave. We advise regulators on spectrum policy, spectrum 
roadmap, spectrum pricing, spectrum auctions and capacity building on the topic best practice 
in spectrum auctions. For mobile operators Coleago delivers regulatory advocacy and responses to 
consultation, spectrum valuation, bid strategy development and live auction support. 
For further information please visit: 

www.coleago.com
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Green is the New Black  

Network energy saving has never been so 
important, with climate change one of the most 
pressing challenges of our era. The Paris Accord  
and the UN Sustainable Development Goals are  
two examples of how we work can together to tackle  
this challenge. The UN Sustainable Development 
Goals (SDGs) set an industry goal of net-zero 
emissions by 2050. Among the many industries 
that are helping to achieve these goals, the mobile 
sector has the responsibility both because of its 
scale and its capability to contribute. In the GSMA’s 
climate targets for MNOs, the goal is to reduce 
carbon emissions by 45% from 2020 to 2030. 

To realize this target, 5G is becoming the most 
critical technology for two major reasons. Firstly,  
the introduction of 5G into the networks with 2G,  
3G and 4G, brings more power consumption; 
second, although 5G can provide faster services, its 
energy efficiency is not always optimal - especially 
at the initial stage of deployment, or with low traffic.

The good news is we don’t have to re-invent the 
wheel to realise 5G energy savings. Leading players 
like ZTE have been developing network energy 
saving technologies since the 2G era, and these 
can be leveraged to help increase the efficiency of 
5G. However, while helpful, this is far from being 
enough – therefore, a revolutionized energy saving 
solution should be taken into consideration.

AI-driven traffic forecasts can help the single-mode 
network increase energy saving efficiency, although 
for multi-mode and multi-frequency networks they 
still have some limitations. PowerPilot revolutionizes 
5G energy savings in ways that have never been 
available before, which further exploits the 
differences in energy efficiency between different 
types of services to deliver certain services to the 
most energy-efficient network, helping to achieve 
the most efficient energy usage without impacting 
user experience.

Green is the New Black
Tang Xue, Vice General Manager of the RAN Product Line at ZTE

Tang Xue  
VICE GENERAL MANAGER

After graduation, Tang Xue joined 
ZTE and quickly became a key R&D 
employee and chief engineer. In 
2010, she became the director of 
the GSM & UMTS Product Planning 
Department, maintaining long-
term and in-depth communications 
with customers from global top 
tier telecom operators. She has 
strong insight into industry trends 
and customer demands, and has 
committed to design competitive 
products and innovative solutions. 
Since 2019, she has been Vice 
General Manager of the RAN  
Product Line.
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On the basis of basic energy saving functions  
- including carrier shutdown, channel shutdown, 
symbol shutdown and equipment deep sleep 
- PowerPilot supports a multi-dimensional and 
multi-granularity energy-saving strategy. By 
introducing AI and big data analysis, PowerPilot 
identifies energy-saving scenarios through coverage 
identification and configuration identification, 
matches energy-saving functions at different 
dimensions and achieves cell-specific strategy. 
Thanks to our advanced technologies and abundant 
experience in commercial applications, PowerPilot 
helps achieve the most energy-efficient network 
with good performance and lower OPEX for the 
mobile network operators. According to typical 
network configuration calculations, the energy 
saved by the PowerPilot solution is twice as much 
as that of the conventional AI-based energy saving 
solutions, and it can save up to 20% of energy in a 
multi-mode network, thereby effectively reducing 
the operational expenditure. 

ZTE and China Telecom jointly put PowerPilot 
solution into commercial use in Chengdu, verifying 
the world’s first commercial energy saving solution 
with service pilot. The results with Chengdu 
networks show that over 35% of the network  
energy consumption of 4G/5G can be reduced 
without impact on the network performance or 
user experience. This commercial trial in Chengdu 
4G/5G network involves three phases. With only the 
basic energy saving functions, about 9/kwh energy 
is saved daily per site; when the AI-driven traffic 
forecast is enabled simultaneously, approximately 
12/kwh energy is saved daily per site.  

After AI-driven service pilot is enabled, up to 14/
kwh energy can be saved daily per site. And it is 
estimated that more than 5 million/kwh will be 
saved annually per thousand stations and at least 
4,000 tons of carbon emissions will be reduced if 
the PowerPilot solution is deployed in the whole 
4G/5G network of China Telecom in Chengdu.

Looking at the bigger picture of the mobile eco-
system, many others are also taking actions. The 
“smart data mode” of iPhone 12, for instance, 
does something similar to PowerPilot, with the 
smart phones aiming at improving battery life, 
and PowerPilot reducing the network energy 
consumption - a more formidable force to tame.

To date, ZTE’s network energy saving solutions 
have been deployed in more than 20 networks 
with over 600,000 sites, saving more than $1 billion 
in electricity expenses for the operators. ZTE and 
others will continue developing and deploying 
more innovative energy saving technologies in  
order to have greener networks and more 
sustainable growth.

ZTE Corporation is a global leader in 
telecommunications and information 
technology. Founded in 1985, ZTE is 
committed to providing integrated end-
to-end innovations to deliver excellence 
and value to consumers, carriers, 
businesses and government and enterprise 
network customers. Working in over 160 
countries, ZTE has the most complete 
telecommunications product line in the 
world, covering every vertical sector of 
wireless networks, core networks, access 
& bearer networks, services and terminals 
markets. For more information visit: 

www.zte.com.cn 
 
We would like to thank ZTE for making  
this report possible through their  
generous sponsorship.
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ZTE launches PowerPilot:  
An innovative 5G energy saving solution

ZTE Corporation has launched a revolutionary  
5G energy saving solution, PowerPilot, in a bid to  
help operators realize higher energy efficiency, 
lower carbon footprint and achieve more 
sustainable growth. 

Taking advantage of the energy efficiency 
differences of various types of services, PowerPilot 
can deliver services to the most energy-efficient 
networks in real time, by intelligently evaluating 
service requirements. 

According to a model using typical network 
configurations, PowerPilot can save up to twice as 
much energy as the existing energy saving solutions, 
thereby greatly reducing the OPEX for operators.

In addition to employing existing multi-layer  
energy saving technologies, which introduce AI  
and big data to save network O&M labor,  
PowerPilot has coordinated multiple frequency 
bands and radio access technologies, to further 
reduce the energy consumption.

By virtue of more than 500 green patents, in-house 
chipsets, new-generation high-efficiency power 
amplifiers and cutting-edge product designs, ZTE 
will continuously facilitate the development of 
energy saving in 5G networks. 

ZTE is a provider of advanced telecommunications 
systems, mobile devices and enterprise technology 
solutions to consumers, operators, companies and 
public sector customers. The company has been 
committed to providing customers with integrated 
end-to-end innovations to deliver excellence and 
value as the telecommunications and information 
technology sectors converge. Listed in the stock 
exchanges of Hong Kong and Shenzhen, ZTE sells 
its products and services in more than 160 countries.

The following is the link to access the video of ZTE’s 
5G energy saving solution, PowerPilot:

res-www.zte.com.cn/ 
mediares/zte/videos/202009101152EN

https://www.developingtelecoms.com
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It’s been almost two years since the first 5G 
networks went live in South Korea and the United 
States. Much has been learned and more is yet to 
be learned as 5G deployments continue across 
the globe largely in developed markets in North 
America, Asia, Europe, and the Middle East. These 
early deployments have provided illuminating 
examples of how and how not to launch a 5G 
network. More importantly, these case studies 
speak to how operators should strategize their 5G 
transformation with due consideration for their 
particular circumstance.  

As neXt Curve continues to study 5G transformation 
during the formative years of the next-generation 
mobile wireless network, we continue to find that 
one thing continues to be a sobering truth. The 
early expectations set for emerging technologies 
that are considered revolutionary always fall short 
especially in the beginning. 5G is no exception. The 
industry is now experiencing a phase of reckoning. 
Operators all over the globe are and will continue 
to face the daunting question of value. Where is it? 
What revolutionary, promised value can 5G deliver 
to consumers, society and businesses of all sizes?

What have we learned so far?

Not surprisingly, the 5G pioneers have come to 
realize that 5G isn’t that easy. As network testing on 
live 5G networks began it quickly became evident 
that operators would not be able to meet the 
lofty expectations that were baked into the minds 
of consumers and enterprises – gigabit speeds 
everywhere and 5G will revolutionize everything.
 
While this difficult reckoning should not come as 
a shock to anyone, there were a few nuggets of 
wisdom that 5G pioneers have uncovered along 
their 5G journeys that should be useful in informing 
and guiding the 5G strategies of operators in 
developing economies.

The Quest for Value in the 5G Promised Land
Leonard Lee, Founder and Managing Director, neXt Curve

Leonard Lee   
FOUNDER AND MANAGING DIRECTOR

Leonard Lee is the managing director and founder 
of neXt Curve, a research advisory firm based in San 
Diego, California. Mr. Lee has over 27 years of experience 
as a management consultant and industry analyst. 
He is a former managing partner with Gartner Inc. 
and partner/ principal with IBM and PwC who has 
advised and delivered emerging technology and digital 
business solutions to leading enterprises across a broad 
range of industries including entertainment & media, 
telecommunications and consumer and industrial 
electronics. Mr. Lee has worked closely with numerous 
Global 500 companies in driving business innovation 
and value through the application of emerging digital 
technologies. He has also advised leading technology 
firms with their go-to-market strategies for their digital 
products and services.  
 
His specialties include IT & business strategy and 
governance, digital business innovation, marketing 
strategy, emerging technology and ICT industry 
research, business transformation & change 
management, program management and M&A. Mr. 
Lee is an executive fellow with the Drucker School of 
Management’s Center for the Future of Organization 
where he advises on research on digital transformation 
and organizational change. Mr. Lee is an advisory 
board member of IoT Community, the world’s largest 
professional association of IoT practitioners where he 
contributes thought leadership on IoT strategy and 
business case development. He is also an influencer on 
LinkedIn with over 180,000 followers and a network of 
over 9,000 Global 500 executives.
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Operations First – In the beginning, 5G 
transformation should be focused on reducing the 
cost per bit by taking advantage of the spectral 
efficiencies of the new 5G radio access technologies 
and the economical scalability of cloud-native 
infrastructure and web-scale operations. Why is 
this important? According to GSMA, data usage 
will quadruple by 2025 while operator revenues 
are expected to remain flat, thus putting margin 
pressure on operators unless they can scale their 
networks. Though revamping operations and the 
infrastructure portfolio are the tough, unsexy parts 
of 5G transformation, they are also the critical 
foundations for the broader and deeper benefits 
that 5G can bring to an operator.

5G subscriber critical mass - Realizing operational 
efficiencies and scalability of the new network 
requires that operators figure out how to get as 
many 5G-capable devices connected to their 
networks as quickly as possible. The move from 
NonStandalone (NSA) to Standalone (SA) 5G NR, 
which some pioneering operators such as  
T-Mobile have made or are in the process of  
making, will accelerate the benefits that can be 
derived from cloud-native 5G infrastructure and 
web-scale operations.

The elusive 5G ARPU uplift – With a few exceptions, 
5G deployments have not yielded sizable increases 
in ARPU. Operators have tried to entice subscribers 
to upgrade to unlimited plans that provide 5G 
access. These plans are “limited” in that they 
deprioritize users on the network after data usage 
thresholds have been exceeded. By and large, 
operators have had to provide 5G access with 
pricing in parity with their LTE services as Rakuten 
Mobile has done with the recent launch of their UN-
LIMIT V service plan, which is free for the first year.

Backhaul determines your 5G path – 5G does not 
absolve the operator from having a solid backhaul 
infrastructure. Yes, IAB (Integrated Access Backhaul) 
is a great technology introduced in 3GPP Release 16 

that promises to speed up and reduce the cost 
of network densification, but fiber is still king. 
Green field deployments of 5G networks such 
as Rakuten Mobile’s 5G network, lauded for its 
speed and low cost of deployment, benefited 
from widely available, cheap dark fiber in Tokyo 
and broader Japan.

mmWave is hard – Much of the early 
excitement about 5G was rooted in the 
prospect of having massive swaths of spectrum 
in the mmWave (millimeter wave) range 
that provides unprecedented bandwidth 
for mobile wireless networks to tap into. The 
now well-known physics of mmWave have 
limited network deployments using this high 
band spectrum. US operators such as Verizon 
and AT&T initially hinged their 5G spectrum 
strategies on mmWave but have since 
petitioned the FCC to make more mid-band 
spectrum available. In the recent 3.5 GHz CBRS 
(Citizen Broadband Radio Systems) auctions, 
Verizon spent 1.89 billion USD on acquiring PAL 
(Priority Access Licenses) licenses to beef up its 
mid-band spectrum holdings.

Industrial 5G is a Work in Process – Whether 
it is smart cities, smart grid, smart factories or 
autonomous vehicles, the world of Industrial  
IoT is still in the early stages of understanding 
5G and appreciating what it can bring to the 
table. These are domains that require much 
more than enhanced mobile broadband 
(eMBB). In many cases they require industrial 
grade (six-nines) reliability and the near-zero 
latency needed to replace tried-and-true  
wired connections.  

The Quest for Value in the 5G Promised Land
Leonard Lee, Founder and Managing Director, neXt Curve
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More digging is required before 
economies and societies strike  
5G gold

Some very lofty numbers have been published  
of late, forecasting massive economic and societal 
value attributable to 5G over the next decade and 
more. While these bold estimates are less than 
certain, there is one thing that is true in the  
present. The ICT industry has a lot of work to do  
to evolve 5G infrastructures into the catalytic 
engines of economic and societal enrichment 
befitting the hype.

What has the impact of 5G been in the past two 
years? Has it had a meaningful impact on society 
and our global economy? The honest answer is – 
not really. The most mature 5G networks are still 
very immature and rollouts of mmWave have had 
negligible availability or impact on our lives. The 
great expectations that marquee 5G applications 
such as the autonomous car and remote robotic 
surgery would be mainstream have become a 
collection of cans that are being kicked years  
down the road.

Though the coronavirus pandemic seemed like a 
great opportunity to accelerate 5G, there are only 
sparse accounts where 5G has been leveraged to 
meet the urgent challenges that the pandemic has 
pressed upon humanity. If anything, the pandemic 
pushed out 3GPP Release 16 out three months from 
its scheduled completion date and threatens to 
delay Release 17. 

With 5G adoption outside of South Korea (9.25 
million subs as of September 2020) and China 
(180 million subs as of November 2020) miniscule 
and 5G coverage and quality of service far short of 
lofty promises, it is no surprise that 5G has not had 
much impact. Even pandemic pivot applications 
such as FWA (Fixed Wireless Access) services are 
predominantly delivered over LTE networks with 

only 16 percent over newer 5G networks  
according to Counterpoint Research. This is not 
a surprise given that 5G hotspot devices retail 
for around 600 USD; a price point that puts 5G 
FWA well out of reach of most consumers in 
developing economies.  

On the industrial IoT front, 5G is still in its very 
early days. The URLLC (Ultra-Reliable Low-
Latency Communications) vital for critical 
industrial and safety applications is far from 
a reality as ICT vendors and technology firms 
continue to make the industry-revolutionizing 
features of Release 16 ready for prime time. 
Based on neXt Curve’s research, 5G remains 
a relatively new topic to the broader IoT 
community. IoT vendors and enterprises 
are only beginning to look at 5G as a viable 
connectivity option.

In short, it is too early to tell where the 5G pools 
of economic and societal value will form. We 
are in the very early minutes of the 5G football 
(soccer) match, so there is no need to despair.

It’s early days but the 5G future  
is bright

Unlike the early days of the 4G era when 
smartphones comprised only 14 percent of 
handsets sold annually; smartphones are 
the dominant species a decade later. They 
represent all tiers of mobile computing devices. 
5G does not have to suffer the trouble of 
displacing an entire class of utility devices and 
deal with the complexity of a constellation of 
mobile operating systems.  

Moreover, today’s mobile user is data hungry 
and they have the devices to sate their 
appetites. They just need the network and the 
all-you-can-eat plan. 5G is off to a good start as 

The Quest for Value in the 5G Promised Land
Leonard Lee, Founder and Managing Director, neXt Curve
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evidenced by the better expected penetration rate 
of 5G devices versus what we saw in the early days 
of 4G, and the huge increase in data usage per 5G 
subscriber versus subscribers on LTE.

Innovation and a healthy global competitive 
environment favor the fortune of 5G in the near 
future and beyond. There is a tremendous amount 
of investment that has gone into developing 
5G network infrastructure and endpoint device 
technologies that are creating strong headwinds for 
developing market operators looking to embark on 
their 5G transformation journey.

One of the most talked about and important 
transition technologies  is DSS (Dynamic Spectrum 
Sharing). This technology allows LTE and 5G 
networks to coexist across an operator’s radio 
access network (RAN) infrastructure. In other words, 
different radio technologies are able to operate on 
the same spectrum bands. This allows operators to 
more efficiently use their spectrum assets as they 
transition over from LTE to 5G. 

Ever the “uncarrier”, T-Mobile in the US is taking 
a different route to LTE/5G coexistence by way 
of a dual connectivity approach dubbed ENDC 
(E-UTRAN New Radio-Dual Connectivity). ENDC 
enables a mobile device to access both LTE and 5G 
simultaneously. T-Mobile is applying this technology 
for its 600 MHz and mmWave 5G bands as well as 
the 2.5 GHz band that they acquired through their 
merger with Sprint.

To complement the transition network technologies 
cited above, modem makers have made significant 
efforts to make the operator’s move to 5G even 
easier. Chipmakers such as Qualcomm and 
MediaTek have made a concerted effort to make 
5G-capable modems available from premium 
smartphone tiers to the low-end tiers. Furthermore, 
these models support sub-6 and mmWave, 
FDD+TDD carrier aggregation, sub-6+mmWave 
carrier aggregation, as well as support for both 

NSA and SA 5G NR modes. All of these features 
help operators realize operational and spectrum 
efficiencies through their transition from LTE to  
5G as subscribers upgrade their smartphones to  
5G. They also enable operators to provide  
enhanced services to customers who use  
newer 5G smartphone as well as those with  
an LTE smartphone.

Another key accelerator of 5G is the apparent 
global rethinking of spectrum policies. While the 
initial discourse running up to the first commercial 
launches of 5G was focused on mmWave, this  
year has been the year of mid-band spectrum.  
In markets such as the US, large swaths of spectrum 
in the 1 GHz to 6 GHz frequency range have 
traditionally been underutilized and held by satellite 
operators and the military. 2020 saw the auction 
of the long-awaited 3.5 GHz CBRS band and US 
operators are anticipating the auctioning of C-Band 
spectrum (4.0 GHz to 8.0 GHz) formerly held by the 
C-Band Alliance. In Europe, Germany made 2 GHz 
and 3.6 GHz available in June of last year.

Unlicensed spectrum is also another important 
development which is opening up possibilities for 
private 5G networks for industrial use cases. While 
the use of unlicensed spectrum for private cellular 
networks is not new, it takes a more important role 
as enterprises consider 5G for industrial, campus 
and indoor use.

5G infrastructure maturity will drive 
economic value

This might seem like a statement of the obvious but 
the unleashing of 5G-enhanced economic value will 
depend on the maturity level of a 5G infrastructure. 
The evolution of an operator’s 5G infrastructure 
will be a multi-year continuum of change that 
will be defined by the operator’s technical and 
organizational readiness as well as the nuances of 
the national or regional economy. 
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Moments of value creation and capture will occur 
across different industry sectors at different times 
along the operator’s 5G transformation journey. It 
is difficult to generalize how 5G-driven economic 
transformation will play out given the wide range 
of approaches in play. However, there are emerging 
patterns that neXt Curve has observed in our 
research which are represented in the archetypical 
5G economic transformation plot line shown above.

The majority of initial 5G deployments have been 
practical extensions of what operators have been 
doing all along; improving network capacity and 
quality of experience and expanding coverage. In 
large part, phase 1 of most 5G transformations have 
focused on making the RAN 5G-ready. Much of this 
effort has been aided by the Non-Standalone 5G 
NR deployment mode that allows operators to use 
brown field LTE packet cores (ePC) as they transition 
to a 5G core. 5G pioneers have also put priority on 
existing low-band and mid-band spectrum assets 
to support a relatively small but growing number of 
subscribers using 5G smartphones.

In the early days of 5G, economic enablement 
outside of the traditional telco consumer play with a 
focus on the smartphone appears limited.  

Video appears to continue its dominance as the 
killer mobile use case. The unusual and unfortunate 
circumstance that is the coronavirus pandemic has 
generated a large demand for video conferencing 
and chat as individuals found themselves working 
and playing at home, but as operators globally have 
reported, mobile traffic has dropped off sizably as 
consumers have largely curtailed their travel and 
have relied more on home broadband and  
Wi-Fi. In a way, the pandemic has made it difficult 
to evaluate and attribute value of 5G across the 
broader economy outside the ICT industry  
which has benefited from continued investment  
in 5G network buildouts by tier 1 operators  
around the globe.

As the ICT industry looks to bring to market 
capabilities that take advantage of 3GPP Release 16 
features, 5G pioneers are in the process of figuring 
out how to densify their 5G network deployments. 
Specifically, the industry is exploring how to deploy 
mmWave in meaningful and economical ways in 
outdoor and indoor scenarios in the next phase of 
their 5G transformation journey. Technologies such 
as IAB promise to make the expansion of mmWave 
coverage and densification of the network easier 
and cheaper especially in dense population centers. 
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Qualcomm and Ericsson continue make progress  
in extending the range of mmWave on live networks 
for FWA applications with high-power 5G customer 
premise equipment (CPE) now able to achieve 
gigabit speeds from over six kilometers from a  
base station. 

While initial ventures to deploy NB-IoT networks 
and services have fallen flat, developing markets 
may have better luck given the fast-improving 
economics of IoT endpoint devices and services. 
More importantly, developing economies tend 
to have greater opportunities to derive value 
by modernizing their agriculture industry and 
making it smarter. Other economic enablement 
opportunities include the use of low power  
wireless networks for improving supply chain 
infrastructure with nationwide track-and-trace. 
These massive coverage networks can also be  
used to and enable foundational smart city 
capabilities that increase visibility to local and 
regional government resources and assets. 

The third phase of the 5G economic transformation 
journey is about industrial revolution. It could take 
years or a decade for a developing economy to 
reach this stage. It requires that operators in the 
market to develop highly mature networks and 
operational capabilities that will enable them to 
deliver URLLC services. This is a daunting aspiration 
even for global tier-1 operators today. 

Case studies such as Ericsson’s 5G factory located 
in Lewisville, Texas and Daimler’s Factory 56 are 
promising examples of how 5G can be deployed 
for private enterprise/industrial networks using 
unlicensed and shared spectrum. However, the 
real potential for industrial revolution lies in the 
realization of real-time autonomous control as 
describe in neXt Curve’s research white paper  
“5G Autonomous Edge: The Next Frontier of Digital 
Business Innovation”. This entails integrating 
discrete 5G applications for sensing, data capture 

and actuation together into a closed loop of 
intelligent controls that are fused together with 
URLLC connections.

Before a broad industrial revolution inspired by 
5G can take place, operators need to capitalize on 
new technologies and deployment approaches. 
They also need to build the requisite converged IT/
CT infrastructure capabilities such as MEC (Multi-
Access Edge Computing), end-to-end network 
slicing, as well as time sensitive networks at the 
RAN to enable URLLC services. Thankfully, there 
are a number of technologies today such as CoMP 
(Coordinated Multi-Point) and distributed MIMO 
that can enable URLLC in indoors as well as outdoor 
environments. These technologies will also help 
unleash the potential and promise of mmWave 
making what Huawei calls Real-Time Broadband 
Communications (RTBC) possible.

Fast following is a great way to lead 
your 5G economic transformation

Yes, 5G still has a long way to go but operators  
and governments of developing economies should 
start doing their homework now. 5G is moving fast 
and will eventually be table stakes for any economy 
looking to partake in the rapid growth of the global 
digital economy. Countries that start their 5G 
economic transformation journey will begin to build 
the foundation upon which they will modernize 
and advance their economies. Furthermore, 
emerging nations will need to have a mature digital 
infrastructure that can support a favorable industrial 
environment that can draw foreign businesses  
and investment. 

Here are some key things to consider as an  
operator looking to embark on their 5G 
transformation journey: 
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Make sure you have the right spectrum and 
spectrum policies - mmWave may be just 
another can that gets kicked down the road until 
technologies and approaches are introduced that 
make dense mmWave networks easier and more 
economical to deploy. As we have seen with most 
commercial 5G launches, mid-band spectrum is the 
Goldilocks spectrum that gives you the “just right” 
balance of performance and range for coverage. 
Operators should treat 5G as a great opportunity to 
work with regulators to revisit national spectrum 
policies and create favorable conditions for 
spectrum investment.

Come up with a personalized transformation 
strategy – Each operator faces unique challenges 
as they look down their path to 5G transformation. 
We know that for most operators their 5G 
transformation journey will be a gradual brown field 
transition, not the lighting of a green field network 
a la Rakuten Mobile. Traditional telecoms have 
legacy infrastructure that they will need to reconcile 
against their 5G ambitions. Plan on dealing with a 
heterogeneous environment that will evolve over 
time with 5G. 

Build your cloud talent – As Standalone 5G 
NR becomes more broadly adopted and RAN 
deployments become more cloud based, there will 
be an increasing need for cloud talent, specifically, 
engineers who know how to operate web scale 
infrastructure. This new breed of 5G infrastructure 
engineer will also need to be savvy in DevOps 
practices needed to support continuous integration 
and continuous delivery operating models. 
Unfortunately, the talent gap is real. There is a 
shortage of cloud talent with experience operating 
cloud-native mobile network infrastructure. It will 
be a while before 5G network operations mature to 
the point that zero-touch operations are possible, 
so operators will need to rely on talented people for 
the foreseeable future. In the meantime, operators 

need to examine the available talent pool and 
consider if and when they need to hire, outsource or 
partner with their vendors and systems integrators 
to get the expertise needed to build and operate the 
next generation mobile wireless networks.

Industrial 5G will require uplink – Traditionally,  
the telecom industry has been fixated on  
downlink speeds. That has been the predominant 
metric by which networks have been measured.  
With Industrial 5G, the game has changed. Most 
of the highly touted industrial scenarios and 
applications depend on massive uplink capacity 
and performance which today’s mobile wireless 
network technology and configurations largely do 
not support. Even foundational applications such as 
video surveillance require a fat pipe up to the cloud, 
not down from the cloud.

It’s not all about connectivity - What the telecom 
industry is coming to realize is that 5G value is not 
expressed in terms of connectivity. Operators will 
need more than the network in order to compete 
with new digital service provider entrants such as 
Rakuten Mobile who threaten to OTT the  
traditional operator once again with what China 
Mobile calls “5G+” and what China Unicom dubs  
“5G + ABC”. Each emerging market needs to  
carefully evaluate their “digital maturity” to  
determine the digital services that will have the 
highest economic impact and benefit to the 
industries that matter in their economy.

Learn from the pioneers and peers – Operators 
in developing economies should recognize that 
the entire industry is on a learning curve. What is 
the killer 5G app? No one knows. What is the best 
way to transition to 5G? It depends. As operators 
in developing economies continue to do their 
homework for their 5G strategy, there is a great 
opportunity to learn from the successes and  
mistakes of the pioneers. 
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Don’t worry, be happy

Like any transformative technology of the past and 
present, 5G is going through a process of reckoning 
where early marketing hype is being distilled 
through a filter of market and technical realities. 
This should not be discouraging for operators in 
developing economies. Rather, the industry is 
gaining clarity on the true potential of 5G today  
and in the future. That is good news and a good 
thing. Better yet, we will only get better and  
smarter about 5G.

Good luck!
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