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DON’T MISS THE OPEN RAN BOAT! 
      

During a digital revolution, even perfect business tactics cannot make up for lack of cohesive strategy. It is 
time to take control of the supply chain to re-architect resources and transform towards a resilient, 
sustainable and profitable industry by adopting Open RAN. 

OPEN RAN at the 
Center of Every 

Operator’s                             
Network 
Evolution 

Strategy for 4/5G. 
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Introduction - Setting the Context  

This comprehensive article has been authored to provide an independent view of 
5G and adoption of disruptive technologies such as Open RAN. It references press 
reports, vendor whitepapers, operator samples to try to make a case on why Open 
RAN or any Open Network initiatives must be the center of every operator’s 
strategy. 

It is a pro-industry, pro-operator, pro-CxO point of view and does not attempt or 
intend to discredit any decisions or party referred to in the article. It is an honest 
attempt to provide an optimistic view for the industry to progress and take bold 
steps.  

A post on Light Reading quoted Three's new CEO Robert Finnegan citing unfortunate timing, technological immaturity, 
lack of proof of cost effectiveness, and complexity as reasons not to swap or deploy 5G equipment in an Open RAN 
strategy. They instead opted for a full 5G IT and network stack with traditional vendor Ericsson for radio access and 
Microsoft Azure as the preferred choice for public cloud workloads. 

As an industry veteran with over 20 years’ experience and part of many 
transformations and resets since 3G, I am fully supportive of their path 
given the complexity of the legacy systems within a telco, across both 
IT and network domains. Most operators have clear early strategic 
stages of network planning, RFP and selection processes, in which they 

decide on overall network strategy, CAPEX/OPEX balance, buildout timelines, and priorities for upgrading the network. 
The network vendor is chosen first and then IT, servers, software etc. all follow. 

The reasons for not choosing an Open RAN strategy have been clearly stated by Finnegan and, with all due respect, 
it is understandable; he has a business to run and plans already in motion. However, there is a need for thought 
leadership and cadence of change. 

It is quite surprising to hear an operator with the history and 
brand of innovation such as Hutchison Three giving a pass to 
an innovation the industry needs most, the last frontier in 
mobile disaggregation. There were some references to Open 
RAN missing the boat for 5G – the article investigates whether 
the industry is missing the Open RAN boat or the disruption 
created by the Open RAN movement. Can we as an industry 
afford to miss this boat? We will use all the information and 
intelligence available to us to arrive at a conclusion. 

Let us have a look at Three through the innovation lens, what the Open RAN ecosystem brings, and what could inspire 
such historically front-runner operators to foster innovation in their 5G equipment.  

As this article takes a whole-of-industry, holistic view the target audience or readers for the bigger picture are operator 
or vendor CxO/SLTs, board members, regulators and government departments.  

The article intentionally does not dive into technical architecture, protocols or topologies. Instead, simple everyday 
terminologies and facts are used to help us reach a conclusion. 

  

Figure 1: Source: Light Reading 21.12.2019 

https://www.lightreading.com/open-ran/open-ran-has-missed-5g-boat-says-three-uk-boss/d/d-id/766258?&action=profile_completion&
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Innovation Lens on Hutchison Group and Three UK 
 

Three has a history of being the first to many things - such as putting a Skype 
button on 3G handsets. It may actually have been the world's first 3G-only 
operator back in 2000. 

Three was also one of the first operators to adopt a global template framework 
of a reference architecture, designs and code with global rollouts. Of course, 
we did not have the development tools we have now such as open source, 
cloud, CI/CD, micro services, GitHub or platforms like Kubernetes. It was 
visionary, bold and way ahead of its time and would have worked well now for 
5G. Three also brought many 4G innovations to market in the UK. Three UK 
were early adopters bringing back development, maintenance and operations 
in-house from an outsourcing model in 2013/4 – both network and IT. 

In 4G, Three UK relied on Samsung for network equipment and eventually chose 5G equipment from Huawei for its 
rollout. They even started to replace Samsung's 4G equipment with Huawei equipment as the single-vendor network 
strategy obliged them to do. Ever since the decisions taken by UK governments on security-related matters and policies 
on networking equipment, it appears that they switched back to procuring RAN equipment from the other two 
remaining Network Equipment Vendors [NEVs] instead of taking the open innovation highway. Ericsson is currently 
their preferred network vendor, presumably still following a single-vendor strategy for 4G and 5G. 

Let us look at how Huawei markets 
and sells its network technology stack 
- it offers integrated, turn-key, low-
cost, one-stop-shop boxes, as you will 
see in the depiction from the Hudson 
Institute below. In the traditional telco 
network world, networks are usually 
procured in this way, with turnkey, 
integrated radio, transport and 
sometimes Evolved Packet Core or 
core, giving the customers different options within the vendor’s product range. However, the vendor choices for the 
radio access network are Nokia, Ericsson or Huawei with Samsung as the 4th choice of NEV since 2015. 

Tier 1 operators usually have the budget to choose different vendors for core and radio networks and in different 
regions based on the market dynamics and size. However, not everyone can afford to opt for such a multi-vendor 
network strategy. It’s usually a “Winner Takes All” market. 

Procurement mechanisms and economic strategies within operators also play a part, as vendors offer cross-domain 
discounts etc. making a single vendor more attractive. 

By moving an NEV such as Ericsson, Three UK will probably follow a project plan of network commissioning, installation 
and support, the same as the other vendors except for a differential in the cost. You swap one box to another for seven 
years (which is the shelf life of the box) before swapping it out again - which is a network operating model for telcos 
from the 3G era. It’s another vendor turnkey, changing and managing the box’s radio configurations and performance 
for the next seven years, mostly managed by the vendor as making changes is expensive to do – it requires a physical 
change, not a programmable one.  

That means the box will exist in place for seven years, unless ripped and replaced as a whole. These black boxes lack 
innovation, flexibility and economical value in cloud era. No software updates are possible for making the box 
intelligent and improving its capabilities. 

Figure 2: Three UK adds Skype button on 
Smartphone 

Figure 3: Huawei 5G market strategy. Source: Hudson Institute 
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Does it have to continue to be this way? If there is innovation in the space by other vendors, one should be able to 
swap the radio hardware boxes with less energy-consuming and more radio-efficient boxes. One can't be stuck in the 
age-old stages of network planning, design (engineering) & operating for the 5G Era. With 5G, requirements are more 
dynamic, and operations should be able to scale up or scale down based on needs - imagine a network as a radio cloud, 
with technology changes coming thick and fast due to open innovation.  

 

 

 

 

 

 

 

 

Let us look at the software, or Information Technology, side of Three’s decision. It entails a full IT reset by adoption of 
Microsoft Azure to run all or most of its IT infrastructure, and porting applications over in stages. This is in fact a major 
step in the right direction and suits the innovation culture at Three, considering they do not have their own datacenter 
and Microsoft Azure provides them a lot of flexibility and assurance. The IT side appears to have moved to a new 
programming and operating model. 

We must applaud the leadership on the move to public cloud, as most operators still have not decided on most of 
their IT cloud strategy for public cloud. Here at Three, a decision has been made and transformation is under way with 
a few key digital-native independent software vendors [ISVs] like Matrixx Software. 

The GSMA Intelligence report cited here indicates European operators perceive technology immaturity as a key risk in 
5G rollout. One of the reports (Light Reading article reference) gives a clear picture of Three UK’s plans (CAPEX/OPEX) 
and actions on both IT and network sides with a small mention of how there is no plan to adopt Open RAN in 2021. 
The focus is all on Ericsson in an apples-to-apples rip and replacement of Huawei and Samsung equipment.  

Can there be a reset for 5G without adopting Open RAN in its true sense? What 
could be the reasons and arguments to try to arrive at the conclusion that a true 
reset is only possible with Open RAN adoption? There are three key points to 

verify.

 

I will not be looking into technological maturity and proof of performance as this can be done best via vendors and 
alliances in the ecosystem. I am certain that proof of innovation, proof of economics and proof of scale are available 
in the labs and in production. 

One comment about the maturity of 5G products and technology is that it’s mostly new. 

Maturity and Proof of Performance Timing and Ecosystem
Strategic Path Vs Cost Vs Complexity

Figure 4: Barriers to network investment. Source: GSMA Intelligence 
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The 4G Decade and the Economics Game – Winners and Winners 

Before going to 5G, let’s have a quick view in the rear-view mirror. 4G came as a 
hurricane and operators were unprepared for the growth in data demand, leading to 
the addition of boxes and boxes for lack of ability to auto-scale. Network planning’s 
focus moved to satisfying capacity-hungry requirements driven by the 4G data tsunami. 
CAPEX was skyrocketing to increase network capacity and support data-hungry devices, 
but in many cases ARPU stayed the same as telcos sold all-you-can-eat packages.  

It was not all doom and gloom in the 4G Era. There were winners – consumers who enjoyed data and NEVs who added 
boxes to increase capacity and supply operators’ needs. This also created a competition in procurement: Who can 
provide the cheapest box (all integrated) quickly and maintain it for five to seven years?  

This is where the Chinese and European NEVs fought a supply chain battle, and quite clearly the Chinese vendors had 
the upper hand thanks to the local suppliers they had available in China that let them source, manufacture and ship 
the boxes needed for adding capacity. RAN was the biggest factor that basically hindered profitability and innovation. 

There were many beneficiaries from 4G data boom and the Digital Economy as depicted in the picture.  Industries 
which used data-driven mobile services to reach their customers benefited while others did not. 

• Consumers enjoyed data but expected the same 
price or lower. This was operator-friendly to some 
degree as data was democratized via mobile 
broadband. 

• The OTT players such as Google, Netflix, Amazon 
benefited as they could reach their subscribers in the 
subscription economy directly. 

• The NEVs who supplied equipment to meet the 
demand generated by this economy thrived – 
namely Huawei, Ericsson and to some extent Nokia. 

• The billions of revenues generated by the 4G boom 
also gave the NEVs an ample revenue source to re-
invest into 5G research and other business units. 

• This is the decade where we saw the number of NEVs shrink from 8 to 3 via consolidation and other means. 
• The 4G decade added hundreds of billions to the overall digital economy and global GDP. 
• The 4G decade also saw the birth of the cloud computing giants, thanks to pervasive internet. 
• Rich communications services using packet data blossomed, such as WhatsApp or Telegram. Their data traffic 

killed traditional voice traffic revenue while data pricing was mostly all-you-can-eat.   

Unfortunately, operators were at the losing end of this 4G bonanza. 4G added so many network components and IT 
layers that the network and IT estate became spaghetti, thereby limiting operators’ agility in the face of change. 
Operators were not ready, slow to change, and did not understand the workings of the data economy. By the end of 
2016, it became clear that they needed to transform every part of their business, operations and technology. I 
personally know of 5 different transformations in motion during this decade to cater to the data tsunami. 

The notion of complete operations outsourcing to reduce OPEX became a top priority to balance the CAPEX needed 
for 4G expansion. This meant that many operators again relied on the same NEVs and systems integrators [SIs] for 
managed and outsourced operations, which converted CAPEX into OPEX and gave investors a better outlook year on 
year – but it only managed the status quo. 

  

Figure 5: The 4G Decade. Source: CTIA 

https://api.ctia.org/wp-content/uploads/2020/07/The-4G-Decade.pdf
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The Semi-Monetized (Un)4G vs Fully Monetized Cloud 
 

Very few in the telecom industry really wonder how the cloud computing giants monetize the same resources that we 
have been using (excluding radio) for decades, i.e. Compute, Storage, Networking and Security. That is the question 
we should be asking ourselves now for 5G. 

AWS, Azure and Google Cloud all monetize a stack consisting of Open-Source OS; software; basic & advanced ICT 
resources; and networking. They earn billions in revenue, millions in profits, and are now the most profitable 
companies in Fortune 500 serving traditional industries. 

There was never an opportunity to organize our networks/IT as virtualized cloud resources that could be 
programmable and software-defined so that the services offered could be the entrees and side dishes on top of the 
main course, connectivity. Instead, the operators just sold connectivity as fast food with little or no margin for profits 
and high costs for maintenance. 

What did the telecom industry fail to identify in the 4G decade so as to lose the 
opportunity of monetizing the data tsunami throughout the generation? It’s the way 
we planned, engineered, managed and operated the resources we used to deliver 
connectivity. By running our networks in the traditional way as black boxes and dumb 
pipes, monetization was focused on what’s pouring out of the pipes as minutes, bytes, 
SMS/MMS. The operators were sold boxes that they had no control over in their 

networks, and to a large extent that held true for monolithic IT applications too. In the meantime, the NEVs benefited 
from a business model which had the vendors compete among themselves for who can provide the lowest-cost boxes, 
particularly in the RAN, which was the biggest share (60%) of operators’ budgets. Both CAPEX and OPEX for running a 
network as black boxes were high. As an industry we spent huge sums of money maintaining these black boxes, which 
consumed a lot of energy and which had to be hosted in rented spaces and sites. Vendors kept the operators satisfied 
simply by keeping business running as usual in the face of the data expansion. 

During this decade of 4G, the innovative cloud computing giants used the same resources (basic compute & storage) 
to become the powerful companies they are now. They infused high performance computing [HPC], AI, security, and 
networking into cloud computing and changed the way the whole industry operates. They are now turning to the edge 
and connectivity, which has been telco turf for decades. 

The telco industry was never organized to properly monetize 4G. Maintaining the Operations and Billing Support 
Systems [OSS/BSS] was a nightmare, due to poor network and IT systems integration and the waterfall methodologies 
we used to program the IT systems, losing an entire decade catching up. Enterprise connectivity was sold as a premium 
service to high-spending customers. The network layer was pre-programmed, non-intelligent and offered pre-
packaged boxes that ran service level agreements [SLAs] of five-nines availability. If nothing changes, 5G will be the 
same scenario.  

5G offers the industry an opportunity to monetize network resources, including connectivity, and package it all as a 
premium delicacy for the best price.  

The difference will depend on Software-Defined Networking [SDN] and intelligent resource management orchestrated 
by new programming models, which can be offered to customers as valuable, cost-effective, highly monetizable 
services. Open RAN is the key ingredient for the 4th course of the 5-course meal 5G can serve. It’s time to re-organize 
the kitchen and the revolutionize way to shop and cook the ingredients. 
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5G – The New Revolution Which Needs a Thoughtful Evolution Mindset 

5G products and solutions are new - even the traditional vendors have built 5G technologies only since 2017, and 
much is still in development, such as Massive MIMO, 3D network planning, digital network twins, AI beamforming, 
radio optimization and even the core.  

To answer the other two key points from our list, we need to look at 
why are we doing what we are doing for 5G. With so many items on 
our 5G to-do list, what is the 5G Nirvana we are after? There are two 
main answers in 5G's case – spectral (better radio everywhere) and 
energy (lower cost to operate) efficiency.  Take any of the 5G terms 
such as MMwave, Massive MIMO, Open RAN, cloud, containers, 
virtualization, CI/CD - they all eventually converge at either spectral 
or energy efficiency as the main reasons why we are doing what we 
are doing to arrive at the fully-intelligent connected world.  

 

5G has changes to all parts of the network from core, transport to radio. Open 
RAN is without a doubt a big catalyst to achieve both spectral and energy 
efficiency via the most optimal chips, servers, open hardware sourced from 
anywhere, plus open-source software tools and intelligent automation at the 
radio level. Actual savings of CAPEX/OPEX via Open RAN implementations will 
vary across operators on a case-by-case basis. However, RAN is the biggest 
investment in CAPEX / OPEX for every operator in the world and we need to 
do it differently. 

There is a definite possibility of 30-40% savings in energy costs from RAN 
disaggregation and optimization and Open RAN could enhance it even 
further. Open RAN achieves both horizontal disaggregation (i.e., functional 
decomposition) and vertical disaggregation (i.e., hardware and software; 
control and forwarding). Some reports seem to indicate higher overall 
CAPEX/OPEX savings (up to 50%) from Open RAN. Leading operators are 
automating and adopting digital network engineering and operations, which may bear this out.  

Radio access efficiency together with a software-defined, virtualized network is what we need to master – Open RAN 
is a must and a priority. 

 

 

                Figure 6: 5G vision Source: Rohde & Schwarz 

          Figure 8:  5G architecture Source: VMware 

Figure 9: RAN energy CAPEX & OPEX      
Source: IEEE   

               Figure 7:  Evolution towards 5G Advanced 
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At the outset, 5G has many innovations within networking domains (Radio, Transport & Core) in its overall aim to 
achieve the required spectral and energy efficiencies. 

 

 

The big picture for 5G provides us with a good view of all the necessary things needed for a successful rollout from a 
technical standpoint. 

In 2019 McKinsey released a 5G manifesto for 
the CEO addressing pilots, technology 
strategy, business case and commercial 
strategy, which is worth a read to clearly 
understand how 5G should be rolled out and 
what are key tenets for adoption. It includes 
RAN as one of the top priorities. 

                                                                                                               

 

 From a spectrum perspective, multiple spectrum bands including licensed, 
shared & unlicensed are being allocated in various parts of the world – with 
US leading the Shared Spectrum / CBRS initiatives. To achieve cost 
efficiencies in 5G while delivering a superior user experience, many 
operators are converging their wireline and wireless networks. Fiber optic 
cables provide the backbone that extends ever closer to the end user. 
Traditionally, fixed and wireless networks evolved independently of each 
other. In 5G, a Fiber-To-The-x (FTTx) network will connect small cell sites 
and/or deliver fixed wireless access across the same fiber cables. Operators 
need to maximize synergies wherever possible to decrease the delivery cost 
per bit.  

There are even initiatives of broadband and broadcast convergence from the 
cable industry due to the demands for latency and throughput in 5G 
multicast. 

  

Figure 10: 5G capabilities and technologies   

Figure 12: 5G architecture specifications 
Source:  Viavi Solutions    Figure 11: A 5G Manifesto 

Source: McKinsey & Co   

Figure 13: Benefits of 5G mmWave 
Source:  GSMA Intelligence   

https://comms.viavisolutions.com/5G-Architecture-Specifications-Poster-vi76947?th=std&lang=en
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/a-5g-manifesto-for-the-ceo
https://www.gsma.com/spectrum/resources/mmwave-5g-benefits/
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Digital Bookshelf of Open RAN Resources 

Below are a few good resources on Open RAN, offering more detailed information regarding architecture, 
components, deployment options etc. It has been included here as direct reference (http links) so as not to duplicate 
educational efforts made by the wider community. You will learn how and where the RAN transformation started from 
C-RAN to V-RAN to D-RAN and how it all adds up to Open RAN, and why 5G/MEC has its best partnership potential 
with Open RAN. 

 

                                                             

 

                                                   

 

                                              

 

                                              

https://www.parallelwireless.com/everything-you-need-to-know-about-open-ran-an-e-book/
https://hub.radisys.com/white-papers/is-open-ran-key-to-the-5g-future-report
https://cdn.brandfolder.io/D8DI15S7/as/qac4v1-31ugc8-8w3wc5/Analysys_Mason_5G__Open_Networks_White_Paper_may2020.pdf
https://hub.radisys.com/white-papers/hr-openranfor4g
https://cdn.brandfolder.io/D8DI15S7/as/qcr9sa-6ckfrk-j253y/OpenRAN-The_Next_Generation_of_Radio_Access_Networks_-_Report.pdf
https://www.etsi.org/images/files/ETSIWhitePapers/etsi_wp23_MEC_and_CRAN_ed1_FINAL.pdf
https://the-mobile-network.com/2020/12/open-ran-market-report-2020/
https://www.redhat.com/en/events/webinar/open5gcon
https://www.bigmarker.com/comba-telecom/Comba-Webinar-Expanding-5G-Indoor-Connectivity-with-Open-RAN
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5G Radio Access Players Old and New  

While most people in telecoms are aware of the 
traditional equipment providers, the NEPs through 2G 
to 4G, this graphic by 650 Group gives us a view of 
who’s who in the network today - old, new and brand-
new. 

However, it does not mention a few upcoming niche 
players such as Saankhya Labs (India), Radisys, ASOCS 
(Israel), Comba (Hong Kong), and Altran (France) who 
are worth mentioning for their specific offerings. While 
most of us are familiar with Mavenir, Altiostar & Parallel 
Wireless, some of the below niche players offer specific 
Open RAN components.  

Comba Telecom 

Comba specializes in indoor networks, with a special focus on 
enterprise vertical industries such as airports, stadiums, factories as 
well as specialized products related to RAN hardware. Their product 
range of antennas, subsystems, switches, routers are diverse and 
specific. Comba' s product portfolio includes wireless enhancement, 
antennas and subsystems, wireless transmission, wireless broadband 
and wireless access equipment.  

Saankhya Labs 

With full chipset-to-software solutions for the Radio Access, Saankhya Labs 
have pioneered Elastic RAN as well specialized DU hardware and chip 
technology that is military-grade and now being commercialized for the 5G 
telco/media community. In addition, Cognitive RAN is a key tenet of their 
solution which aims to make radio intelligent and dynamic. Their patents are 
converging broadcast and broadband. 

 

ASOCS 

ASOCS is disrupting the industrial network connectivity market with an open and 
virtualized software solution that delivers 4G and 5G private mobile network 
solutions in a single software stack. Their on-premise mobile cloud is a truly open 
solution that allows industrial enterprises to run their networks on their own terms 
using standard hardware, just as they do with their IT infrastructure. It enables 
industrial enterprises to easily implement 5G private networks with Time Sensitive 
Networking [TSN], high network reliability, low latency, and speed, making it ideal 
for Industry 4.0 applications.  

Figure 14: 2G to 4G suppliers Source:  650 Group   
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Flavors of RAN – Open and More 

The CAPEX, OPEX and architectural benefits 
from deploying Open vRAN or Open RAN are 
quite clear. Some visionary and leading 
operators such as Rakuten, Airtel, and Vodafone 
are operating this 5G equipment architecture.  
The RAN now comes in many “alphabet soup” 
varieties: ORAN, O-RAN, eRAN, Open RAN, 
Opensource vRAN, vRAN, Single RAN, Cloud 
RAN, C-RAN, SD-RAN and probably many more 
to come. Open RAN is also often confused with 
open source in its terminology and its security 
issues, creating difficulties when looking at 
critical infrastructure. The Parallel Wireless 
eBook shown here provides a guide to the 
terminology of RAN flavors and their origin. 

 

 

In cloud computing terminology, Open is safe, Open is traceable, Open is innovative and Open is a collaborative 
programming model. With Open RAN we are discussing Open Interfaces which are clearly defined and interoperable 
to support plug-and-play software or hardware.  

By contrast, open-source RAN is where the RAN source code lives on a site such as GitHub. 

There have been studies, independent views from industry veterans 
and research commissioned from vendors which argue both sides of 
the coin. Let us look at two examples. One, from consultant Don 
Clarke, who was formerly with BT and who was co-founder of both 
ETSI NFV and OPNFV; and another from a study conducted by vendors 
including RedHat who are the inventors of FOSS and COSS 
[Commercial Open-Source Software].  

 COSS and FOSS Open RAN both provide ways to diversify and 
innovate out of the RAN walled garden. The Open RAN policy 
coalition’s roadmap for policies is well worth reading.  Open-source 

cloud-native programming tools to build the software and platforms for each of DU, CU & RU are key to the market 
development.                                                                         

Having reviewed them, I believe both open-source 
Open RAN and ISV Open vRAN inherently provide 
more security as they can isolate, audit and locate 
problems with clarity. I am sure that ONF 
governance, RedHat or Canonical (Open-source 
software advocates and torch bearers) can add extra 
governance and security policies on top for critical 
infrastructure.  

The entire cloud industry runs on open source so there is an industry proof in the abilities of zero-trust architecture. 

  

Figure 17: Standards vs Open Source. Source: Don Clarke 

Figure 16: Open RAN venn diagram 
Source: STL Partners 

Figure 15: What is Open RAN? 
Source: Open RAN Policy Coalition  

Figure 18: Security Benefits of Open Virtualised RAN. Source: 451 Research 

https://www.openranpolicy.org/wp-content/uploads/2020/11/roadmap.pdf
https://www.openranpolicy.org/wp-content/uploads/2020/11/roadmap.pdf
https://www.redhat.com/cms/managed-files/ve-451-research-telco-vran-security-analyst-material-f23695-en.pdf
https://www.openranpolicy.org/
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Radio Access Stack and its Disaggregation 

 

For the first time, the new cellular standard, 5G is being developed with the understanding that the network needs to 
be adaptive and dynamic to optimally support a variety of new business verticals using low-latency, mission-critical 
and massive machine-type communications, not just voice and broadband data as in the past. Operators are 
transforming their deployment strategies based on disaggregation, NFV, SDN and cloud principles to allow for rapid 
innovation and onboarding of new services while lowering their CAPEX and OPEX spending. 

 

 

 

Figure 19:  Open RAN Explained. Source: Viavi Solutions 

Figure 20:  OpenRAN reference architecture. Source: Telecom Infra Project 

https://telecominfraproject.com/openran/
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While much of the network has already benefited from a wave of disaggregation and virtualization in support of 
4G/LTE, the RAN remains the last piece of the network to be disaggregated. Open RAN is applicable to 4G too – With 
5G, it is becoming imperative that the operators realize the deployment and adoption.  

To ensure openness, O-RAN decouples hardware and software into 3 layers: The commercial off the shelf (COTS) 
merchant silicon (including x86); a hardware abstraction layer; and an application layer, where the RAN functions 
reside. Ensuring each layer is vendor-agnostic, the O-RAN alliance has requirements for a cloud platform which 
supports the execution of O-RAN network functions. This is referred to as the O-RAN Cloud Platform, or O-Cloud.  

The promise of 5G is to unlock significant change and spark the 4th Industrial Revolution, driving use cases such as 
Industrial IoT and improved healthcare, augmented reality, autonomous vehicles and smart cities. But if 5G is to 
succeed in delivering these use cases, the industry needs access to an open, disaggregated RAN that gives operators 
the flexibility required to meet the network challenges of 5G cost effectively.  

We previously discussed how NEVs have 
traditionally sold in the traditional way. The options 
for 5G Open RAN deployment models are pictured 
here in a graphic from Parallel Wireless. There is 
flexibility for operators to diversify their supply 
chain, bring innovation and best-of-breed or best-in-
class components for each stack in the RAN. Open 
RAN standards enable a more competitive and 
vibrant RAN supplier ecosystem with faster 
innovation.   

 

 

Open RAN-based mobile networks improve the efficiency of RAN deployments and operations. When RAN is 
disaggregated and open, it brings new range of low-cost radio vendor devices as well as gives mobile operators a 
choice to optimize deployment options for optimal performance at lower cost. 

 
  

Figure 21:  OpenRAN deployment model.  Source: Parallel Wireless 
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Activity in Europe, Asia, Africa, LatAm and North America 

Moving on, the local UK Open RAN community is being strengthened via initiatives from Vodafone trials and adoption, 
NEC Lab ecosystem and the government – including these part-funded Open RAN projects in media, logistics, public 
works etc.  However, to decision by Three UK to opt against Open RAN 5G seems to be challenging their typical culture 
of innovation. To those who are used to seeing, hearing, watching Three lead the industry, it begs the question of how 
can we ensure that Open RAN has a seat at the table in every operator in every country – even if the size or share of 
the Open 5G equipment is small. Open RAN seems to be more active in private enterprise sectors than telco operators.  

As some of the European CEOs’ hands are tied due to their small window of opportunity to bring innovation to market, 
we need to find ways to help them catch the Open 5G bus – which should be a “hop-on hop-off” ride. These operators 
can’t afford to wait for Open RAN till the next “G” or the next network expansion investment cycle. 

Asian and African operators from emerging markets who are 
prepared to take more risks, who are planning and testing Open 
RAN even where 5G licenses have not yet been awarded, will lead 
the way in innovation, adoption, commercialization of Open 5G, and 
possibly drive the next G. These operators could say no to Open 
RAN, but the incentives need to be tied to innovation and new ways 
of operating – I hope that is the case. 

There is always the “Inventor vs Adopter” story in the industry 
which should remind us that adoption is key to survival and market 
innovation. Some of the best inventions were adopted and 
commercialized by others before they became mainstream. The 
next cycle of innovation beyond 5G is not going to be same as the 
previous ones, where the vendor who invested the most will eat the 
whole cake. The situation is slightly different, with collaborative 
research and development with open source and Citizen Network 
Developers in place.  

 

In the US, the government has passed a bill to 
incentivize the rip-and-replace of boxes that 
threaten their national security. The 
expectation is that the move will not prompt the 
operators to replace one NEV with another, but 
encourage a new Open RAN strategy.   The 
government is taking measures to ensure all the 
operators can actually move to Open RAN and 
there is support to do so. 

                                                                                                                                                                                                                                        

There will of course be a continued push from academia, operators, vendors old and new, cloud vendors and the entire 
wireless and wireline ecosystem working together for Beyond-5G. 

  

Figure 22: 5G Open RAN moves December 2020. 
Source: TMN 

Figure 23: Open RAN deployments 2020. Source: Parallel Wireless 

https://www.telecomtv.com/content/open-ran/open-ran-architectures-at-heart-of-uk-5g-projects-40645/
https://the-mobile-network.com/2020/12/open-ran-market-report-2020/
https://www.parallelwireless.com/wp-content/uploads/iGR-OpenRAN-Integration-White-Paper.pdf
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Open RAN is the Boat to Catch En Route to 5G 

Operators with legacy infrastructure from Europe and beyond, such as Three, might miss the hop-on hop-off 
innovation bus, unfortunately. This is partly due to the timing, and a push to roll out before the Open RAN ecosystem 
was ready to deploy commercially. The Open RAN ecosystem levels the playing field, gives choice, lowers cost, and 
provides new operating and programming models if done properly. The availability of remote radio head hardware 
might be an issue, but supply and demand is being handled now through the ORAN Alliance, which includes some big 
players from the industry (both vendors and operators). 

What has the community done to remove the barriers for adoption of Open 
RAN? The answer is “Quite a lot” in all honesty. I will not be adding any 
comments here as the topic is too huge to cover all the activities. I would 
encourage operator CxOs to engage with the ORAN Alliance, the vendors or 
the new Telecom EcoSystem Aggregators [TESAs] to provide evidence, 
proof and plans on case-by-case basis to ensure customer success via 
network disaggregation. RAN transformation is a movement that dates 
back to 2012, reaching maturity from reference design to reference 
implementation in 2020.   

Open RAN is not just a new technology architecture option, nor just an open standard to adopt, it is a new 
programming model, new supply chain and value chain model, new operating model and ecosystem which will enable 
a new business model for the telco industry.  The Open RAN ecosystem that is taking shape along with collaboration 
from GSMA, TIP, ONF, and NGMN is a powerful force which has shades of a new RadioGit [akin to GitHub] emerging 
from the open-source cloud ecosystem. O-RAN Alliance is a leading community bringing 3GPP and Linux Foundation 
together.  

Let us also not forget that telcos have been building networks since 
forever and the benefits of the transition with edge are immense. The 
edge, which includes cloud-based radio, core, compute, and AI will be 
open too. Telecoms are struggling to gain mindshare among 
enterprises for edge deployments as IT companies and technology 
businesses have become the de facto sources for service delivery. To 
cater to the multi-billion USD edge market, the telco industry needs to 
become ready by first preparing the internal operations and offer full 
stack solutions to enterprises with partners.  

The hyperscalers who are willing to partner for the 5G Era could be used to scale the radio edge due to their experience 
in scaling central cloud as well as networking of global infrastructure. Operators must use this as a tool to partner and 
win-win for 5G CAPEX. Meanwhile, hyperscalers’ way to the 5G and edge universe is via Open RAN – the community 
has done a lot to serve up the dish on a plate for them to order and savor. The need to scale the radio edge starting 
2021 is paramount considering the large CAPEX needed for additional edge, far edge & cell site infrastructure – high-
frequency 5G needs much more infrastructure, virtualized. 

Most of us are already aware that a “The Software-Defined Automated Network is the Cloud”. All forces are in play 
for telcos to deliver value for the consumers of X-as-a-Service SCIPS – that is, Sensing, Connectivity, Infrastructure, 
Platform and Software, which form the fundamental and foundational layers for most industry solutions stacks. 

 
  

Figure 24: Open RAN open reference design 

Figure 25: OpenRAN concept. Source: Telefonica 

https://www.brighttalk.com/webcast/17278/403469?utm_source=brighttalk-portal&utm_medium=web&utm_content=open-ran&utm_campaign=webcasts-search-results-feed
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New Spectral Store and Radio Developers 

The choices made now will have critical consequences for business and industry revival, making 5G truly successful for 
everyone; not just for vendors or consumers but also for service providers and enterprises. 

In addition, the existence of X-Apps (or rApps, or whatever term is settled upon) from the embryonic Software Defined 
RAN [SD-RAN] network developer ecosystem means that developers who used to develop applications without coding 
for network-level requirements can now also do network-as-code to create new services.  

We are aware of infrastructure-as-code from cloud. 
Now, Radio-as-Code, Radio Infra-as-a-Service 
[RaaC/RfaaS] is becoming a reality in addition to the 
intelligent self-learning, self-healing networks - a far 
cry from the passive networks of the 4G Era. Network-
aware, not just network-facing, features can be 
programmable. 

 

SD-RAN or Open RAN gives the operator community 
what they have been seeking - their own developer 
community and finally a chance to make connectivity a 
truly critical resource to monetize the digital wireless 
economy. In other words, “Open RAN is the agent for 
5G killer apps”. The ONF provides a good overview of 
the SD-RAN initiative and the benefits of the X-Apps to 
come and few use cases.   

Open RAN 5G is the equivalent of the Apple Store and 
iPhone Aura from the 3G Era – This is the Comms 
Service Provider’s [CoSP’s] moment to seize. Create 
local ecosystem and developers. 

 

 

 

It is even in the interest of Ericsson, a leading NEV, to co-innovate with the Open RAN ecosystems and inter-operate. 
In this era of the cloud-native programming model, co-innovation is R&D. Gone are the days when you can build a 
great product closed off and operating alone in the R&D facility. The entire IT industry has moved to open source and 
it’s in the best interest for the telco network programming model to align that way. 

  

Figure 27: SD-RAN ecosystem. Source: ONF 

Figure 26: Radio Apps evolution. Source: Vodafone 
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Open RAN White Box 
 

The Open Air Interface (OAI) is currently the subject of 
much open source development and it might be 
interesting to follow that thread for the readers. There 
is also a survey and paper dedicated to open-source 
RAN which might be interesting to readers. There are 
key security questions which the industry as a whole needs to 
tackle, and we need an arena for that. However, I do not view this becoming 
a barrier for adoption as governments, defense agencies and missions are 
adopting cloud computing which also runs on similar open-source 
principles. 

Without a doubt Open RAN is a movement beyond anything we have seen 
in this industry - it has reached a status on par with 5G itself. Interesting 
reports on ISV Open vRAN and open source vRAN include “Open RAN 
Integration: Run With It” and “Impact of Open Source in CoSP” by 650 
Group. These offer a good perspective on the status of the adoption and 
who's who of Open RAN from a Software ISV angle. There is also a roadmap 
for white box from O-RAN Alliance which is worth reading. 

 

 

 

 

 

IOT, IIOT and Why it Needs Open RAN 

Internet of Things is a concept that came about by initially connecting 
devices to Wi-Fi at home and offices. These were internet connections 
enabled by the internet-driven TCP/IP protocols - the reason why 
internet took off like a rocket across the globe. We then tried many 
different ways of making the IOT efficient in terms of power, bandwidth 
etc., resulting in LORA, NB-IOT and other standards. IOT and the 
Industrial IoT [IIOT] ideally needs small cells with low power and high 
bandwidth, which 5G Open RAN is ideally suited to deliver. Industry 
needs new baseband and radioheads and Open RAN is key. 

IOT/IIOT is also going to be all about radio, cloud and AI. Without the ecosystem being born out of Open RAN it will be 
difficult to scale and create demand/supply for what is to come. Software-Defined Radio is key to the success of 
Industrial IOT via 5G, and Open RAN will play a significant role for scaling and innovation. The referred Comba Telecom 
white paper demonstrates clear benefits from Open RAN for indoor use cases, with ROI justification and a clear 
pathway for investment and profitability covering factories, stadiums, smart cities, and hospitals with critical 
connectivity needs. 

An example of this is Mavenir, a key player in the Open RAN world, who have decided to reduce the barrier to entry 
themselves by creating a new unit for Remote Radio Heads (RRHs) - not alone but co-creating with the ecosystem. 
Open source software democratizes the network. 

Figure 28: Open Air Interface players 

https://opennetworking.org/wp-content/uploads/2019/09/Connect-2019-650-Group.pdf
https://opennetworking.org/wp-content/uploads/2019/09/Connect-2019-650-Group.pdf
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When will operators gain more bargaining power?  

With 4G, the operators had the privilege of getting smartphone vendors to agree on deals using extensive bargaining 
power. Eventually, the operators also went to OTT partnerships. But with 5G, radio vendors are going directly to 
industries such as automotive, consumer appliances, housing and construction and striking direct relationships to 
provide the modules needed for connectivity. Operators, who will continue to own the spectrum to a large extent, 
need to have a choice of vendor suppliers with the innovation and ecosystem to strike these national relationships. 
Even if the spectrum is owned by enterprises (like private 5G licenses for vertical industries in Germany), the operators, 
who have engineered and operated cellular and fixed networks for decades, can have a major role to play in the value 
chain. It is essential that operators get the industry strategy right with their enterprise offerings, which offer most 
growth potential in the 5G Era. 

Open RAN gives operators the freedom to form vendor partnerships and an ecosystem with aggregators and go to 
market with a new business model directly across industries. Open RAN is also the tool for operators to strike win-win 
partnerships for the radio edge with hyperscalers. The RAN, a key part of edge, has been left out of discussions with 
hyperscalers thus far. We need to move beyond the current conversations on compute, storage and building core 
networks in the public cloud to the core edge and scale the much-needed radio edge. 

Could we churn out faster Gs or get rid of Gs entirely?  

Having said all this, we need to look beyond the obvious 
to change the fundamentals of what causes our industry 
problems - which are why no other industry faces our 
challenges and the amount of time and money it took 
for us to get where we are today.  

We can’t afford revolutions which are expensive, come 
once in 10 years and upend the market – smoother 
evolutions on top of cloud computing and AI will enable 
mobile networks to evolve better. Recall the 4G vs LTE? 
Let us accept that we are a complex industry to operate 
and profitability is not always on the menu. Our 
protocols, standards, layers, radios, servers, real-time, 
five-nines, critical infrastructure and business continuity 
have all made it complicated estate to operate. 
Adopting innovations is not made easy. 

Could we perhaps move to "C's" as continuous evolution? A real “Long Term Evolution”! 

Open source radio, core, cloud, and AI have the secret sauce to break the 10-year innovation and adoption cycle of 
G's too. 5G sees a convergence of varying evolution curves thanks to cloud-native programming and operating models. 
These include a 30-year step-by-step evolution of wireless 2G, 3G and 4G; a 70-year sinusoidal AI evolution path; and 
a 50-year nonlinear evolution of cloud computing, including internet and Moore's law. 

The traditional per-decade wireless generational shifts, which come with compatibility, cost and adoption challenges, 
may give way to profitable, smoother, manageable innovations in two-year blocks or a nonlinear path. One of the 
reasons why the industry has not been profitable or sustainable for many telecom operators (as it should be) is the 
ten-year cycle of major step-changes rather than a pattern similar to cloud computing industry. This cycle leads to 
outdating of legacy technology and creates skills gaps, human skills loss and degradation, and brings organizational 
barriers to the adoption of new technologies and business models in an industry which otherwise could have been 
agile and eager for change.  

Another reason for such a path is the innovation coming from different corners of the world from different 
organizations, technologies, standards and strategies and assistance for funds for research and development. Open 
RAN and new, cloud-native standards bodies are key. 

Figure 29: Digital Transformation 2025. Source: Huawei GIV 
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The Application Software Side – SaaS! 

For the PaaS / SaaS side of telecom IT, TM Forum and a set of leading operators and vendors worldwide have now 
adopted an open software factory-based model which will lead to similar results on faster development, deployments 
and continuous upgrades. As IT and network boundaries continue to converge and making engineering the network 
the same as engineering IT, these principles will further enhance our hope for plug-and-play micro-services across the 
boundaries of OSS/ BSS. This ten-member collaboration is the equivalent of Open RAN in the application layer, where 
vendors can take part in sandbox tests for interoperability and follow principles during development for both open 
source and proprietary software. 

Why does the internet industry innovate and progress faster than telecoms? 

The answer to this question is simple but hard.  Compare the pace of standards creation and acceptance resulting in 
accelerated global adoption in every corner and by every vendor. In the traditional telecom industry standard bodies 
it takes us typically five to six years to agree on standards in each generation, with different parts done by different 
bodies. Open RAN can challenge that, to accelerate standards acceptance and adoption. As Open RAN is joining hands 
with standards bodies for the industry such as 3GPP and ONF it will ensure that our iterations are faster and simpler. 
There is a growing consensus that Industry 4.0 won’t wait for 3GPP to write the standardization rules – European and 
Asian manufacturing heavyweights are innovating. 

In December 2020, 3GPP just announced that the next version, Release 17, will be delayed by a few years to 2022 due 
to various reasons delaying the standards definition and agreements on ways forward. Covid-19 fast tracked digital 
transformation, but this news revisits our industry’s age-old problem and is a backwards step for the industry. 

Imagine having only two or three different Covid-19 vaccines for the entire planet due to slow progress made in 
research, standards and lack of industry coalition. 

Open RAN is the forum and the “balancing act” that can take the industry where it needs 
to be. The trajectory and force of the bodies joining hands is going to make our industry 
move forward faster, more simply. In essence, our industry has never come together with 
a focus on solving these problems - but with Open RAN and 5G we can, if we persist and 
take bold strategic initiatives for the betterment of the industry. Now with an open 
operating & programming model, research happens onsite, development next door, and 
adoption in the open pushed to all. The network experience will become the differentiator 
along with the customer experience, not just the features of price plans etc.  

There is growing evidence that the standards for private 5G for verticals will be defined by the Open RAN community, 
as the 3GPP has now joined hands for accelerated standardization across the board as well as providing reference 
designs. One drives another towards the goal. 

National and industry growth, security, and innovation is at stake. Open has become synonymous with secure in the 
software world and the legacy of today’s telecom industry leaders rests on the success of the Open RAN initiative – 
3GPP and IMT standards must meet Open RAN specifications and open-source software should guide the roadmap of 
standards definition. 
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Monetizing 5G for Profitability – Spend Less, Run Lean, Earn More 

The re-architected networked cloud 
convergence provides operators with 
the flexibility and capabilities to truly 
package the resources needed for all 
three use cases of 5G – namely, e-
MBB, URLLC & mMTC [enhanced 
mobile broadband, ultra-reliable low-
latency communications and massive 
machine-type communication]. The 
4G era of mobile brands which mainly 
monetized data will be a thing of the 
past. 5G monetization is an 
ecosystem play, by packaging the re-
architected resources with partners 
to offer vertical solutions to 
industries.   

The re-architected resources including radio, transport, core, and storage in central, edge and cell site network clouds 
will offer a pathway to offer scenario-specific services which can be monetized based on parameters agreed with 
customers for, e.g., latency, throughput, or upload/ download speeds. The key is to be able to organize the network 
and IT as decomposable, cloud-native, micro-services which can be used to offer the services demanded with 
connectivity as the main play. In addition to connectivity, compute, storage, managed services, rich communication 
services, Internet of Things and more will make up for the rest of the service offering. Spend less, run lean and earn 
more should be the target. 

Matrixx Software’s 5G Monetization eBook (linked 
from the illustration here) provides a good view of 
this. Matrixx’s pizza analogy for network slices is a 
good way to imagine your future services. So, it 
again comes back to sourcing, buying the right 
ingredients for the right prices, organizing the 
kitchen and cooking different dishes for different 
customers – the five-course 5G meal & not 4G fast 
food.   

Due to the nature of how we procured and 
architected the connectivity resources to deliver 
connectivity in 4G and earlier, customization of the 
monetization engine became a market in itself. In the industry these systems are called OSS/BSS, and it has been 
largely a services-oriented and customized business thus far. Operators have spent hundreds of million dollars running 
these for 4G and maintained these white elephants which also need to change to productized web-scale, flexible, low-
node, no-code engines, similar to how cloud providers monetize their services. For 5G, when operators move to 
network-cloud convergence, they will truly need a product that is architected ground-up as cloud-native and which 
can help them monetize these rearchitected resources. With 5G, operators will monetize resources, partnerships, and 
developer relationships from ecosystem, spectral store apps and new services. A new way forward. Three UK has 
chosen Matrixx as their preferred vendor, which is the right choice for 5G.                            

One of the cloud-native ISVs, Matrixx Software has been asking these questions and now assisting operators to deploy 
a monetization engine fit for the 5G Era – radio is going to become a monetizable resource for specific use cases. 
Without Open RAN innovation and flexibility operators will struggle to monetize and offer profitable innovative 
services together with the ecosystem. 

Radio, the most expensive resource of spectrum has to be monetized for 5G along with the ICT resources used to 
deliver it; Open RAN is a way to operationalize the radio towards that. 

Figure 30: 5G monetization opportunities. Source: TM Forum 

 

Figure 31: 5G monetization predictions. Source: Matrixx Software 

 

https://www.matrixx.com/5g-monetization-playbook/
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Open RAN and Hyperscalers – the Pathway to 5G and Edge 

Cloud hyperscalers, or Cloud Service Providers [CSPs], such as Microsoft Azure, AWS and Google Cloud, as well as 
traditional vendor-turned-cloud-vendors such as IBM, are all clear on the opportunity of the edge thanks to the 
innovation of 5G for industries. There is a massive movement of partnerships between Comms Service Providers 
[CoSPs] and CSPs to cater to the emerging edge market opportunities enabled via 5G. In fact, all the big three CoSPs 
have an edge strategy and portfolio investments made to cater to Industry 4.0 or Government 5.0 scenarios. 

The telco 5G network is being constructed 
as a cloud-native Software Defined Network 
in data centers both central / edge / far edge 
and cell-sites, and across the radio access, 
transport and core domains of the network. 
The virtualized, automated, cloud-native 
technology coupled with Central Office 
Rearchitected as a Datacenter [CORD] 
means that the telecom operators are 
moving to an operating model similar to 
CSPs. While these telco operators have 
three types of cloud in their internal 
terminology - network cloud, IT cloud and 
enterprise cloud – there are attempts to 
converge these workloads on public 
infrastructure which the industry is yet to 
fully embrace. For Three UK, Azure could 
provide a key ally to scale the Open RAN. 

The radio access, which is the biggest portion of infrastructure for any operator, is going to get even bigger for 5G as 
it mostly about radio spectral efficiency and addition of small cells – this means adding cloud infrastructure in a hybrid 
mode and operating distributed cloud infrastructure in their region. Governments, Public-Private Partnerships and 
hyperscalers are all needed to build such nationwide 5G cloud infrastructure. 

Thus far, CoSP have shown keen interest in the 5G market for primarily two reasons: 

1) Edge / Mobile Edge Computing [MEC]  

2) 5G for business.  

Open RAN lives in the cloud, edge and cell sites – the most profitable entry point for hyperscalers to partner with 
CoSPs as they need flexibility in Open RAN deployability. 

Some of the CSPs such as Microsoft have invested billions for the edge opportunity since a decade ago – this was for 
specialized cloud-native compute, storage, and CDN appliances at the edge, as the radio was unavailable to them due 
to the prevailing black-box model and dominance from the NEVs. Furthermore, radio was a specialized domain 
separate from IT and not democratized for developers. It is not just the internet-facing core that is key, the 5G core is 
going de-centralized and out to the edges beside Open RAN. The radio access infrastructure market is now open for 
investment and innovation, which gives them added focus for edge moves. The disaggregated RAN and BaseBand 
Units [BBUs] can be placed at central, regional or edge DCs or cell sites depending on the dynamics of location, users, 
and use-cases. The internet access point moves from its traditional core towards the radio edge. The breakout of 
internet traffic is big topic and is being discussed by one and all. 

Figure 32: ONF Project Aether architecture. Source: ONF 

 

https://opennetworking.org/aether/
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There is no silver bullet for the telcos on 
what is the best way to scale the telco 
edge via Open RAN. Every operator will 
have to look at their strategies, 
customers and opt for co-creation and 
partnership for scaling the edge. It may 
be difficult even for Tier-1 CoSPs to scale 
all by themselves, given the amount of 
edge infrastructure needed. However, 
Open RAN offers the least CAPEX and 
OPEX to reduce the burden. Tier-2 and 
Tier-3 operators with lower CAPEX 
budgets will have to find ways to scale 
the radio edge cloud via partnerships or 
with Tier-1 operators in the same country 
and monetize the services to their 
customers. 

Dr. Alex Jinsung Choi, SVP at 
Deutsche Telekom, depicts 
Open RAN and telco edge as 
two sides of the same coin – as 
outlined in the picture here.  
To quote Dr Choi, “What looks 
like to be two seemingly 
different fields are actually flip 
sides of a coin. O-Cloud (O-
RAN Cloud) is already specified 
in O-RAN Alliance. A narrow 
definition of O-RAN would be 
opening up the interfaces 
between RAN network 
elements, but a broader 
definition of O-RAN includes 
the cloudification of RAN for 
single or multi tenants and 

automation of RAN end-to-
end.” 

In my opinion the CoSPs should throw their hats into Open RAN or open source vRAN, simply due to the fact that the 
cake is big enough for everyone in the ecosystem to share – not just the CAPEX for 5G network but also for growth 
coming from enterprise full stack domain solutions. The mindset should be to bake the cake together, enlarge the cake 
and share the cake with the telcos.  The recent announcements and movements from Microsoft and Google on the 
mobile network 5G core show intent about internet-facing interests from the hyperscalers – the internet-facing and 
breakout points are fluid and moving based on the use cases with Open RAN. 5G security services, along with the three 
archetypal 5G use cases and private 5G, are calling. 

Open RAN has democratized radio access and hyperscalers must take notice of the new radio cloud.  Open RAN has 
disaggregated the black box to enable it run on COTS hardware which potentially opens up the market to pretty much 
everyone. This is a big opportunity for the hyperscalers as radio white box ARM x86 cloud infrastructure is part of the 
edge, including parts of core which will move nearer to the edge depending on use cases. 

Most CoSPs (unlike Rakuten) do not have extensive central and edge/far edge datacenters. There is also a possibility 
for a new type of specialized silicon chip for Radio Processing Units [RfPU®], which is AI-driven and enhanced FPGA in 
remote radio units. Their developer ecosystem can also be utilized for Open RAN. Saankhya Labs from India are playing 
a major role here. 

Figure 33: Operator roles in edge cloud. Source: GSMA 

 

Figure 34: O-Cloud deployment scenarios. Source: O-RAN Alliance 

 

https://www.gsma.com/futurenetworks/5g/gsma-telco-edge-cloud-trials-workshop-launches/
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Facebook and Connectivity: Telecom Infra Project [TIP] and Open RAN  

 Facebook, which runs hundreds of efficient datacenters globally to operate their customers’ 
social media services’ availability and security, is the only big hyperscaler who is not involved 
in the commercial Cloud Service Provider business. They use cloud and edge datacenters for 
their internal operations in the most efficient, profitable way using X86 architecture and 
autonomous AI software-driven networks, and have inspired many as leaders in this space. 

However, Facebook initiated the Telecom Infra Project (a not-for-profit entity) in 2016 to improve the state of telecom 
networks and how they are engineered, built and operated as an industry transformation initiative to assist the 
vendors, operators and customers. A new approach to building and deploying traditional and new telecom network 
infrastructure is being invented every day by this initiative - from service providers and technology partners to systems 
integrators and other connectivity stakeholders. 

Access - both wireless 
and wired - is just one 
of many focus areas 
within TIP’s working 
groups. Its 
OpenRAN’s mission is 
to accelerate 
innovation and 
commercialization in 
the RAN domain with 
multi-vendor 
interoperable 
products and 
solutions that are 
easy to integrate into 
the operator’s 
network and are verified for different deployment scenarios. 

TIP’s OpenRAN program supports the development of disaggregated and interoperable 2G/3G/4G/5G New Radio [NR] 
RAN solutions based on service provider requirements. The recognition that the traditional telecom industry needs 
new ways of working started to materialize here – the cost, diversity, and complexity to build networks were identified 
as the biggest barriers and they have been quietly going about finding answers. OpenRAN is one of the major solutions 
emerging from the TIP’s innovation. 

TIP’s mission, and the industry’s goal for OpenRAN, is to drive abundant last mile wireless connectivity. OpenRAN plans 
to achieve this through developing a vibrant ecosystem that is rapidly innovating at every layer, every component of 
the RAN technology stack, and continually improving the performance of RAN through innovation, automation and 
competition. 

TIP is one of the big proponents of Open RAN, including all the vendors within its community and acting as a melting 
pot for all things open networks. The purpose of the PlugFest Project Group is to define and accelerate the 
development of test materials, test plans, or other documents that will support a TIP sponsored PlugFest for 
interoperability among products. Effectively, the PlugFest Project Group will quantify the readiness of TIP sponsored 
technologies for integration into operator networks. There is also Evenstar, with a target of radio equipment build-
cost for under US$1000 to enable the industry. 

Facebook’s TIP has been the major player in democratization of connectivity and has now joined hands with O-RAN 
Alliance, GSMA and the entire community to move the needle for Open RAN. Their efforts to connect rural 
communities in Asia and Africa have won many friends from the operator community. Open RAN white box 
specifications, testing and ecosystem happens here.  

Figure 35: TIP open future network concept. Source: TIP 
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Tier-1 Operators and the Open RAN Movement 

O-RAN enables streamlined 5G RAN 
performance objectives through the common 
attributes of efficiency, intelligence and 
versatility. Open RAN deployed at the network 
edge will benefit 5G applications such as 
autonomous vehicles and the IoT, support 
network slicing use cases effectively, and 
enable secure and efficient over-the-air 
firmware upgrades. 

Open RAN as a movement in the telco industry 
started in 2012 when radio access was added to 
ETSI’s NFV program in 2012. If its tested and 
proven by our own industry high flyers there 
must be evidence for faster trials and adoption. 
The movement has now reached the stage of compliance with reference designs. Mavenir and others are going to 
build reference designs with partners to ensure the supply and manufacturing of white-box radio units are not a cause 
of concern for the industry. 

Orange, AT&T, China Mobile, DT, Vodafone, Telefonica & NTT are big names with proven operating credentials who 
are rolling out Open RAN. An operator-to-operator alliance from Tier-1 to Tier-2/3 would be useful in this scenario, 
given the gap that exists between them in terms of technical capabilities and spending power. In fact, Rakuten has 
recognized that this is a key area for industry development and is offering its platform as a lifeline for Tier-2 and Tier-
3 operators in developing countries. 

These operators have been making consistent efforts to 
surpass the milestones we have reached now by 
standardization, open-source adoption in virtualizing the 
CU/DU, as well as white box reference designs. POCs, field 
trials, and production deployments have all been tried for C-
RAN, Smart-RAN and Open RAN.  

 

The latest release is a concerted effort from all these players 
along with industry standardization and governing bodies – a 
special mention to the OTIC labs in Asia, Americas and Europe 
for open testing and integration following the TIP PlugFest 
scenarios by these Tier-1 operators. 

 

  

Figure 36: The road to Open RAN. Source: China Mobile 

 

Figure 37: Joint O-RAN Alliance key operator stakeholders.  
Source: O-Ran Alliance 
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Other Key Industry References – ITU & ONF CORD 

The democratization of networking was initiated in Silicon Valley by the open source and digital natives who are now 
Cloud Service Providers such as Amazon, Google and Facebook, along with the Open Networking Foundation [ONF]. 
Rapid advances in datacenter and cloud-based technologies have put the entire operator ecosystem in motion. 
Operators and their shareholders want to take advantage of automation. 

Not all operators will, or can, adapt at the same rate as this technological and cultural disruption, so industry norms 
and standards bodies are struggling to provide timely and usable solutions to the hard problems facing the industry. 
There are initiatives such as CORD [Central Office Re-architected a Datacenter] from Tier-1 operators like ATT, DT & 
Telefonica. 

Traditional telecom equipment vendors are in a predicament. They’ll need a credible alternative that will allow the 
industry to modernize, as well as regenerate the supply chain. CORD is such an initiative by AT&T, DT and Telefonica, 
who are on the mission across all areas of the network – Open RAN catapults this mission forwards and makes the 
most economically favorable wish a reality, among the long list of traditional equipment waiting to be democratized 
and made open.                               

                 

 

 

 

 

 

 

 

    

During the recent ITU Kaleidoscope [Dec 2020] conference, KDDI provided an interesting perspective on Open RAN for 
local 5G and some key examples of using private 5G with Open RAN for industries such as fisheries.  

A growing theme is that 
democratization of wireless 
needs Open RAN and the pathway 
to 6G is not going to be 
traditional. Open RAN is the final 
frontier which has to be crossed 
now. There won’t be another 
chance for operators to reclaim 
the lost ground from the 4G 
decade.          

 

 

 

  

R 

Figure 38: CORD by AT&T, Telefonica & DT. Source: ONF 

Figure 39: Key references from ITU 2020 Kaleidoscope. Source: Akihiro Nakao, KDDI 

https://opennetworking.org/cord/
https://opennetworking.org/cord/
https://opennetworking.org/cord/
https://www.itu.int/en/ITU-T/academia/kaleidoscope/2020/Pages/default.aspx
https://opennetworking.org/cord/
https://opennetworking.org/cord/
https://opennetworking.org/cord/
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5G Radio Equipment – Diverse by Design and Needs 

The image here is a mural of the rural & the future; Parallel Wireless radio 
equipment as far back as 2000 till today, showing various radios related to mobile 
network modernization since the movement began -with the past, present, and 
future. 

Although the boxes do not look like the author’s depiction on the 
cover page, the intention was to depict the box as transparent 
open interface and not proprietary (depicted as color coded 
lower part of the box as well as the seal to open it) – the simple 
black and white represents the white radio box with open 
interfaces and security. 

 

In this illustration, the green color is indicative of vendor-specific hardware with 
its unbreakable seal: replacement is possible only as a whole box. The alternative 
is depicted as a white box with a black seal, representative of openness with 
security but able to improve the functionality using software.  

 

5G radio is going to be extremely diverse in its specific use cases and applications. Only Open RAN can cater to the 
much-needed innovation and supply demands to realize a fully connected intelligent world. The supply chain is going 
to be local or regional as well as globalized from many vendors and community. As mentioned earlier, Mavenir has 
created a dedicated unit to ensure a diverse radio hardware portfolio exists for customers with enough supply to meet 
the demand. 

A greenfield operator in Japan went about creating a new supply chain via Open RAN for their diverse HetNet 
deployment, which ensured the availability of the Open RAN equipment in the market. Although the 4G rollout was 
done with Nokia equipment using open interfaces to integrate to their preferred software vendor in Open RAN mode, 
their 5G strategy revolves around a complete RAN white box approach. That brings us to what else this Japanese leader 
Rakuten achieved with Open RAN as the centerpiece of their overall disruptive rollout of 4G and 5G in Japan – did they 
have to do it and if so why and how? 

 

Figure 40: Parallel Wireless equipment evolution 

Figure 42: Rakuten’s HetNet diversity, the largest HetNet in the world. Source: Rakuten 
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The Disruptive, Optimistic Force(s) of Telecom – Rakuten 

By January 2021, Rakuten is probably a global household name – thanks to its latest disruption cycle via 5G. Every 
continent has a Rakuten presence as more than one operating brand across several industries as a globally admired 
internet brand from Japan and an internet company across retail, logistics, medical, travel, finance and other sectors. 

Rakuten means ‘optimism’ in 
Japanese and true to its name 
this digital native software/IT 
company from Japan has been 
disrupting many industries in 
Japan and worldwide since its 
inception by its famous 
Chairman and CEO - who leads 
by example. 

In 2018, they (yet again) went 
about to set a benchmark and 
disrupt the telecom industry 
when they became an MNO in 
Japan via a 4G/5G license – a 
much needed democratization 
of the network was to take 
place led by their CTO, Tareq 
Amin. It did by taking the 

unproven, bold path of Open RAN, cloud-native and the world’s first virtualized 4G/5G network in operation by 2020. 

Rakuten’s intention is not only to run a profitable business in Japan, but its mission is beyond just adding mobile 
services to its existing portfolio of internet services. The mission is to remove the barriers for the industry, opening 
new areas for innovation and adoption by making the industry profitable and democratizing connectivity globally.  

To that effect, Rakuten is taking its Rakuten Communications Platform global, to assist other operators globally to 
transform the way networks and engineered and operated towards virtualized, cloud-native Open RAN and Open 
Networks which operate autonomously. Dish Networks is the latest American MNO who has also chosen a similar full 
cloud-native path towards network construction, inspired by Rakuten’s innovation in Japan as well as proof of technical 
maturity. 

Rakuten took bold decisions in taking an unproven, uncharted path. It was a calculated risk for this disrupter who 
successfully negotiated and engineered new solutions with traditional vendors such as Intel, Nokia, and Cisco as well 
as innovating with digital-native software players from Silicon Valley and beyond.  The industry as a whole needs to 
follow suit and be inspired by the example set; it has done our industry a big favor and created an opportunity for 
hyperscalers. 

As the goal is not to deliver a reference study of Rakuten, I shall end this section with the conclusion that Rakuten had 
the opportunity to change the old and create a new path – without which the Open RAN movement would be slower. 
Rakuten will be the true adopter-turned-disruptor. 

Rakuten is now able to pass over the benefits from Open RAN economics to the consumers as they built the network 
for hundreds of millions (if not billions) of dollars less in CAPEX than the traditional way – yet another Harvard business 
case study in the making.  

  

Figure 43: Rakuten mobile architecture. Source: Rakuten 
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How Can Lawmakers, Regulators, and the UK Government Help? 
 

Governments, regulators and boards need to put on their visionary hats to 
incentivize CxOs, for example by creating a tax rebate or an additional grant fund 
policy equal to the cost of engineering and operating 10% of overall 4G/5G 
networks (10% was the Open RAN market share in 2021).  This would open the door 
to innovation. Alternatively, it could also be an energy bill rebate (10% of total 
CAPEX on Open RAN) for the massive energy OPEX needed as stated earlier. 

The total cost of missing out on Open-RAN ecosystem innovation could be higher in the longer run, not just to the 
operator but to national growth led by 5G and Open RAN technology of 5G. This of course needs to be validated in a 
separate study. Tie Open RAN to innovation and national critical infrastructure status, giving operators incentives and 
reasons to take this perceived difficult path. 

I would say the famous London hop-on, hop-off tour bus is a great example of innovation to encourage the tourism 
industry and enable people to go places for less, while boosting the overall spending within the ecosystem and GDP. 
The government leads and policymakers need to take a leaf out of that book to find some new way to incentivize 
operators and push for adoption. 

 
 
The importance of telco industry to the national digital transformation agenda has become clearer than ever during 
the pandemic and the scramble for connectivity. Connectivity and the need for profitable, critical digital national 
infrastructure is key going forward, as described by ABI Research. Connectivity, and hence operators, are as essential 
as water or electricity.   

 

 

Figure 44: Telcos as accelerators for GDP growth. Source: ABI Research 
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The Open RAN Policy Coalition has a significant policy roadmap with clear goals in place to enable operators, market 
players and the ecosystem: 

• Support global development of open and interoperable wireless technologies 
• Signal government support for open and interoperable solutions 
• Use government procurement to support vendor diversity 
• Fund research and development 
• Remove barriers to 5G deployment and 
• Avoid heavy-handed or prescriptive solutions. 

 

 

  

Figure 45: OpenRAN Policy Coalition roadmap. Source: OpenRAN Policy Coalition 2020 

 

                                                             

 

                                                             

https://www.openranpolicy.org/wp-content/uploads/2020/11/roadmap.pdf
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Open RAN Has Not Missed the 5G Boat and Neither Have You 

Around the end of 2017, I had an opinion of who 
would do what Apple did for 3G, during the 5G 
Era. Hutchinson Group (Three UK's multinational 
parent) among other leaders was a favorite 
candidate to achieve that. I am including that 
here as a reference. Open RAN is the key element 
needed to get there as connectivity takes center 
stage. It’s mainly about radio cloud transport in 
this G. 

The early 2021 Memorandum of Understanding 
[MoU] on Open RAN from the big four European 
operators is a welcome sign of things to come. 
The Open Force will guide the telco industry 
towards a profitable, sustainable 5G. Let us make 
sure no one misses the bus and ensure everyone is onboard - even if they are a bit late to arrive.  

 

No fear of missing out, get on the Open RAN ride. Hop on, hop off as many times you like. 

 

Closing Remarks 

Perhaps Steve Papa, CEO of Parallel Wireless, who has been an Open RAN advocate since the start; Tareq Amin from 
Rakuten, who executed their impressive Open RAN strategy in Japan; or Dr. Alex Choi, SVP at DT who has been 
speaking about Open RAN since his SKT days could come up with a better analogy than my hop-on, hop-off bus. They 
are examples who can help send a message to policymakers and ministries to determine the appropriate path to 
inspire CEOs such as Robert Finnegan to move beyond their concerns, make a case to their investors, and take bolder 
paths across boundaries we all need to break now. 

 Keep innovating. Let the Open Force continue to be 
with us in 2021. Take the new open road to a hyper, 

hybrid and open telco. 

Transform from hard-core to soft-core.  

         

  

 

 
 

 
 

The author would like to acknowledge and congratulate all the visionary leaders who have advocated, educated, 
adopted, and enabled the new open road to 5G. 
 
Thanks to Rakuten, RedHat, Parallel Wireless, ONF, Vodafone, Airtel, Intel, and Mavenir who inspired the author to 
pen this article. 

CROSSING OVER TO HYBRID, HYPER & OPEN TELCO 

H20-TELCO 

 

Figure 46: 2017 prediction of the 5G Era. Source: Sudhir Iyer 
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