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5G is coming and promises new exciting customer application, business models and sources of revenues 
for advanced carriers. At the same time, 5G brings a level of complexity that first generation, rule-based 
RAN management systems cannot cope with. A paradigm shift is inevitable where instead of relying on 
localized point-solutions for solving configuration and optimization challenges, new Hyper-Automation, 
business contextual solutions are needed.  

These new generation of solutions will access a multiple array of inputs to synthesize emerging patterns 
and correlations in a dynamic, multi-layered RAN. It will learn by itself the most effective way to optimize 
a multi-layered wireless network driven by a wide-array of business scenarios, and it will enable multiple 
AI and ML powered inputs to dictate new optimizations and management.  

We call these solutions άOPEN SONέ 

 



 

2018 | WHITE PAPER| OPEN SON POWERED BY MACHINE LEARNING  2 

 

5G IS COMING, GET READY! 

As if mobile networks were not already complex enough, ƛǘΩǎ ŀōƻǳǘ ǘƻ ƎŜǘ ŀ ƭƻǘ ƳƻǊŜ interesting -  5G 

is coming! some aspects of 5G are not defined in detail right now, but 5G is on its way and Mobile 

Network Operators (MNOs) need to be ready for it and position themselves to reap its potential 

benefits as rapidly as possible.  

This also means that MNOs, communication technology partners and vendors cannot afford to waste 

time in starting to engage with the technological changes and challenges that a 5th generation of 

mobile networks will bring. They cannot afford to wait for the finer details of the 5G standards before 

starting to consider how their solutions must evolve, or what new features and functionality will be 

required to unlock the significant potential of 5G to improve both mobile network performance and 

end customer experience as well as new business models that 5G might support. 

It means that forward-thinking communication technology partners and vendors must begin to 

explore and embrace ways to exploit what 5G technology can bring - and here, Cellwize is already 

ahead of the pack.  

At a very fundamental level, Cellwize recognizes the huge challenges that MNOs will undoubtedly face 

in trying to deploy and effectively manage yet another layer of wireless complexity on top of several 

existing layers of technology and legacy equipment1. To Cellwize, 5G represents the tipping point 

where the existing rule-based, point-solution models of Self Organizing Networks (SON) cease to be 

effective.  

Lƴ ǘŜǊƳǎ ƻŦ {hbΩǎ ǎǘǊŀǘŜƎƛŎ ŘŜǾŜƭƻǇƳŜƴǘ, 5G requires a paradigm shift , one that 

demands that Centralized and Hybrid SON become intelligent, contextually-

driven, with a capacity for rapid learning and fully autonomous capabilities.  

 

 

 

 

 

 

 

 

 

                                                 

1 See also άOn the road to 5G: The emerge of hyper-automationέ, Cellwize 
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WHAT IS DRIVING 5G? 

In the recent McKinsey & /ƻƳǇŀƴȅΩǎ ǇŀǇŜǊ ά!ǊŜ ȅƻǳ ǊŜŀŘȅ ŦƻǊ рDΚέ όM. Collins, A. Das, A. Ménard & 

D. Patel, 2018) four important drivers or use cases for 5G were identified: Enhanced mobile 

broadband, Internet of Things (IOT), Mission critical control and fixed wireless access.   

 

 

The rollout of 5G networks will of course be critical to realizing the full commercial potential of new 

revenue sources however, as the paper argues, building a positive business case for this massive 

investment in a new generation of wireless technology presents cost-conscious MNOs with a real 

challenge. 

It is highly unlikely that the significant uplifts in data speeds and simultaneous connections that 5G 

brings will see a corresponding increase in customer revenues. Revenue increases are likely to be 

marginal at best, especially if MNOs wish to remain competitive with their peers. 

With such a limited predicted return on investment (ROI), capital (CAPEX) and operational (OPEX) 

budgets allocated by MNOs to deploy and support 5G networks will not be able to grow from their 

current levels. MNOs will need a carefully thought out strategy that aims to maximize ROI for deployed 

5G assets whilst getting the most out of their existing engineering resources.     

 

A new generation of smart SON solutions will play a pivotal role in realizing a 5G 

strategy by incorporating into its software model the intelligence needed to 

comprehensively automate in a fully autonomous fashion the provisioning and 

optimization of a multi-layered radio networks.   

 

5G & THE SON CHALLENGE 

Lǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ рD ǿƛƭƭ ōǊƛƴƎ ǊŜƳŀǊƪŀōƭŜ Řŀǘŀ ǎǇŜŜŘǎ ŀƴŘ ƭŀǘŜƴŎȅΣ ŜǾŜƴ ōȅ ǘƻŘŀȅΩǎ [¢9 ǎǘŀƴŘŀǊŘǎΦ .ǳǘ 

with it will come major challenges for MNOs in terms of how they can effectively manage yet another 

layer of wireless technology (5G) on top of the multi-layered complexity they already manage (2G, 3G, 

4G & 4.5G). It will introduce new technologies, among them Millimeter waves, Small Cells, Massive 

MIMO, Beamforming and Full Duplex capabilities. The arrival of 5G comes at the same time when 
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MNOs are required to continue to deliver a superior network experience to customers with the 

existing resources available to them. 

 

 

5G will bring a level of complexity not experienced by MNOs before: Millimeter waves will introduce 

brand new frequency bands and network topology; there is likely to be a major deployment of many 

thousands of Small Cells; massive MIMO arrays will significantly increase the number of logical 

antennas to be managed; beamforming will require additional planning effort; and Full Duplex will 

undoubtedly present real radio interference challenges.  

To maintain a superior network experience and to be responsive to ever greater consumer and 

business demands in a άŜǾŜǊȅǘƘƛƴƎ ŎƻƴƴŜŎǘŜŘέ world, MNOs are moving quickly to exploit 

infrastructure-enhancing technologies such as Software Defined Networking (SDN) and Network 

Function Virtualization (NFV). A virtualized and centralized 5G RAN will provide MNOs with the ability 

to slice their network, enabling them to create partitioned services that are uniquely tailored to 

support innovative use cases such as IOT, automated cars, enhanced streaming services, and many 

others.  

Whilst ultra-fast data speeds, low latency and massively increased connections are unlikely on their 

own to justify the massive investment in 5G, the huge potential SDN and NFV have to effectively and 

efficiently support the creation of new and innovative business and consumer propositions and 

channeling new revenue streams is only just starting to be explored.  

 

 

/!b ¢h5!¸Ω{ {hb {h[¦TIONS COPE? 

1st generation Centralized and Distributed SON solutions with their point-based, rule-based algorithms 

have already played a significant role in helping many MNOs to enhance their network performance 

and automation, delivering their customers a superior experience across 2G, 3G and 4G RAN 

technologies. The automation of many RAN processes has also allowed them to realize some 

operational efficiencies. But what will happen in 5G? 
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Defining a comprehensive set of rules for cSON to optimize future network complexity in the context 

of shifting its orientation from wireless layers to sliced ǎŜǊǾƛŎŜǎ ǎƛƳǇƭȅ ƛǎƴΩǘ feasible in a world of 

virtualized 5G.  

 

 

 

 

 

 

 

[ŜǘΩǎ ǘŀƪŜ ǘƘŜ ŜȄŀƳǇƭŜ ƻŦ massive network densification, needed in the context of deploying new 

4.5G/5G technology. Many MNOs already have mass densification in their RAN strategy with the 

objective to deploy many tens of thousands of small cells, to a point that in many coverage areas the 

concentration of cells will far exceed 100 cells in a square kilometer. 

In such cell-dense areas, a newly deployed small cell (orange) 

interact, or interferes, with many other cells (light blue). In 

order to interact in an effective way, all of these cells would 

require iterative reconfigurations in order to successfully 

optimize the area. Deploy two small cells in close proximity and 

the number of iterative reconfigurations expands significantly. 

Now multiply this by an aggressive program of small cell 

deployment and the complexity becomes unimaginable. In this 

context it is no longer feasible for scripted, rule-based SON 

solutions, let alone an army of experienced RAN engineers, to 

keep up with and address the sheer number of network 

iterations required to support such rapid densification.  

As a result, Concepts such as Artificial Intelligence (AI), Machine Learning (ML) and Deep Learning (DL) 

need to become the foundation of a new model of new generation of SON solutions. 

If SON is to play a key strategic role in managing the complexities of 5G and 

enabling the exploitation of its significant benefits for both consumers and 

business, then it must be engineered with the capacity to think and learn for 

itself.    
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AI & MACHINE LEARNING: THE BASICS 

 

 

 

 

 

 

From a chronological perspective, Artificial Intelligence (AI) first emerged as a concept back in the 

1950s with the emergence of first stored-program electronic computers. Machine Learning (ML) first 

ŀǇǇŜŀǊŜŘ ƛƴ ǘƘŜ ƭŀǘŜ мфрлǎ ǿƛǘƘ CǊŀƴƪ wƻǎŜƴōƭŀǘǘΩǎ όмфруύ ǇŜǊŎŜǇǘƛƻƴ ŀƭƎƻǊƛǘƘƳ ƛƴŎƻǊǇƻǊŀǘƛƴƎ ŀƴ 

artificial neural network that could ŜŦŦŜŎǘƛǾŜƭȅ ƭŜŀǊƴ ƻƴ ƛǘǎ ƻǿƴΦ .ǳǘ ƛǘ ǿŀǎƴΩǘ ǳƴǘƛƭ ǘƘŜ late 1980s that 

ML began to be exploited, though always constrained by limitations in computing power.  

 

 

 

 

 

 

 

 

It was the convergence of greater processing power, massive Big Data storage capability, ever more 

sophisticated learning algorithms and of course the growth of the internet at the beginning of this 

decade that laid the foundations of Deep Learning (DL). Compared to ML, DL is able to process a far 

wider range of inputs utilizing its own multi-layered neural networks to distinguish, recognize and 

process patterns in vast oceans of complexity and produce far more meaningful results. 

Companies such as Facebook, Amazon & Google have successfully exploited AI, ML, and DL in their 

business models, building a unique profile of their users and customers and then leveraging this 

knowledge in their systems to both enhance customer experience and maximize revenue streams in 

a way that would simply not be possible without AI. If the telecommunications industry is as serious 

as these internet-era businesses in driving better customer experience and exploiting new revenue 

opportunities, then it has no choice but to embrace those capabilities in its future strategy. 

Modern telecommunications infrastructure, especially in the context of radio access technology 

(RAN), is highly complex. There are multiple architectures, resulting from multiple generations of 

technology (2G, 3G, 4G, 4.5G and soon 5G) across multiple RAN vendor equipment. the Industry is fast 

approaching a point where the technological complexity of wireless networks moves beyond the 
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current abhΩǎ engineering ability to effectively model and prescribe rules for it. If there is no solution 

for this then network performance and customer experience will undoubtedly deteriorate or stagnant, 

and even worse the promise of the new 5G driven business scenarios will not be fulfilled. 

Artificial intelligence, especially its learning qualities (ML & DL) offers a solution for the next 

generation of OSS, including SON. 

By applying ML to the vast data lakes collected from radio and core network infrastructure, specialized 

learning algorithms will be able to detect emergent radio patterns and learn how to make predictions, 

probability scoring and recommendations in terms of optimizing a wireless network rather than 

receiving rule-based instructions. Even ML algorithms become self-optimizing as they continue to 

process vast quantities of data and fine tune their predictions and recommendations ς ǘƘŀǘΩǎ 

Machine Learning! 

 

 

 

It is becoming clear that engineering ML & DL capabilities into the core function of SON must become 

a fundamental aspect of future SON development strategies. By doing so, it will enable SON to rapidly 

and relentlessly learn how best to optimize complex radio networks and emerging slicing scenarios, 

to continually improve itself in seamlessly integrating all wireless technologies including 5G in a way 

that maximizes customer experience and new revenue streams to the carriers. 

Furthermore, incorporating ML into SON will allow it look beyond multiple layers of wireless 

technology and to learn to differentiate the various virtualized services that slice across these layers. 

This will enable SON, for example, to optimize and deliver the best possible voice and video services, 

as opposed to the best possible throughput.   
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Finally, ML will enable SON to learn for itself how best to adapt to the context into which it is deployed 

so that it can effectively orchestrate its centralized optimization and automation functions with SON 

ŦŜŀǘǳǊŜǎ ŀŎǘƛǾŜ ƛƴ ǘƘŜ ǊŀŘƛƻ ǾŜƴŘƻǊΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ όŘ{hbύ ƻǊ ƛƴŘŜŜŘ ƻǘƘŜǊ ƭŜƎŀŎȅ h{{ ǘƻƻƭǎ ŀƴŘ 

systems that interact with the network. As it continues to learn, SON will be able to differentiate an 

array of optimization scenarios and decide for itself how best to orchestrate its automated solutions.  

Cellwize fundamentally believes that AI and ML must be incorporated into the 

heart of its SON solution in order to enable MNOs to cost-effectively realize their 

5G strategies in a way that maximizes customer experience and streamlines 

operations. 

 

THE EVOLUTION OF OPEN SON 

POWERED BY ML 

SON 2.0 AND OPEN SON 

The early generations of SON were very much black boxes stuffed with a set of heuristic rules, often 

providing single functions with limited inputs (PM counters) and very limited outputs (added or 

removed neighbor relations). luckily, the industry has moved on since then! 

Cellwize was instrumental in bringing to the market a far more versatile, multi-capability SON based 

on an open architecture and incorporating virtualized software (CellwizeΩǎ SONCloud was announced 

back in 2016). Cellwize opened its environment to Big Data, utilizing leading edge crowdsourcing 

techniques such as those offered by its own CrowdView solution, or any other 3rd party application, to 

enhance its SON algorithms. It also recognized the value of supporting its customers in 

comprehensively transforming their business processes to realize the major operational efficiencies 

that SON automation can bring, developing its own Business Transformation Process (BTP) 

methodology to deliver that. Furthermore, Cellwize started focusing on the business problem that the 

MNO is facing (e.g. low-quality VoLTE calls) and not on the means to achieve it, which is an 

orchestration of various point parameter changes throughout the network cluster.  
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Now, with the imminent arrival of 5G and its 

associated challenges, a new smarter generation 

of SON is required and Cellwize is already leading 

the way in realizing this. A new open 

architecture is being developed in SON 2.0 that 

will incorporate AI and ML into the heart of 

/ŜƭƭǿƛȊŜΩǎ operating model as well as a SON 

platform that will be open to 3rd party data 

analytics solutions and algorithms. Cellwize 

recognizes that there are a growing number of 

partners and vendors out there with mature and sophisticated data analytics platforms already 

deployed in MNOs, processing vast sources of data and revealing new and useful insights about their 

customers and networks. It would be the proper evolution path for SON solutions to engineer the 

capability to import and utilize these insights in a way that can only enhance the way SON optimizes 

the wireless network.  

 

FROM SCRIPTS TO LEARNING 

Until recently, RAN planning and optimization processes 

have been relatively stable and well understood even 

through the evolution of 2nd, 3rd and 4th generation wireless 

networks. As a result of this, cSON solutions have been able 

to utilize their knowledge and expertise to create rule-

based algorithms that utilize limited measurement inputs 

such as PM counters to effectively optimize the RAN. This 

was the essence of SON 1.0 and its value to MNOs was 

clear, automating previously manual radio optimization 

tasks in a way that saves MNOs significant time and effort. The basis of its business case was 

Operational Efficiency and, in some cases, improved Network Engineering KPIs. 

However, it is clear that wireless networks have already reached a level of technological complexity 

that rule-based optimization algorithms are struggling to cope with. A point is fast approaching where 

the dynamic real-time interaction of multiple layers of wireless technology will move beyond the 

ability of even the cleverest of radio engineers to isolate specific radio characteristics, effectively 

model them and be able to write and apply rule-based optimization algorithms with a high probability 

of a positive outcome. If SON vendors fail to evolve their solutions to embrace this rapidly growing 

complexity in new and innovative ways, the impact to MNO networks could eventually become 

negative. 
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So, a Paradigm Shift is required in order for 

SON not only to accommodate this growing 

wireless complexity but to become a 

valuable and integrated part of a MNOs 

strategy to unleash the benefits of new 

networks such as 5G. First, SON must be 

able to incorporate leading edge AI & ML 

techniques to enable it to create its own 

Organic Automation Model fueled by a 

capacity to learn, comprehensively and continually, the intrinsic dynamism of multi-layered or 

heterogeneous wireless networks. Second, SON must become Open, able to process multiple real-

time sources of information to facilitate the machine and deep learning techniques necessary to assess 

the performance of, improve the efficiency of, and generally augment the organic automation model 

is at the core of SON 2.0. 

In the new paradigm of SON, vendor and MNO expertise are no longer required to engage their efforts 

in devising new rule-based optimization algorithms. Instead, their efforts will be directed towards the 

establishment of new learning mechanisms that will enable organic automation models to grow and 

improve. This organic growth can then be monitored and steered depending upon the strategic needs 

of the MNO.         

 

 

 

 

 

 

 

 

 

 

REAL-TIME ACCESS TO DATA 

As SON evolves to become ever smarter and faster, as it must to fully exploit the benefits of new 

wireless technologies for MNO customers and business models, it will place even greater demands on 

MNOs to deliver a wider array of input data. To exploit a smarter SON, MNOs will need to provide 

access to multiple data sources, both internal and external. Furthermore, it is imperative to have the 

access to such information in real-time fashion, now and always!    

That being said, delivering and attempting to process massive amounts of real-time data can be costly 

to the MNO and is unlikely to be conducive to an organic automation model trying to make sense of 

it all ς even in the context of AL and ML, there is such a thing as too much data. Clearly, a balance will 
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need to be struck between what data and in what granularity can be reasonably delivered by MNOs, 

and what specific data inputs are more likely to facilitate and maximize learning in SON. 

So, it is vitally important for SON vendors, as they develop and evolve their solutions towards a smart 

and open SON, also to use their own knowledge and experience to develop sensible data input 

strategies that are practical and cost-effective for MNOs to deliver and provide the necessary breadth 

and granularity of data to maximize learning and reap the practical benefits of Open SON. 

Moving towards near real-time acquisition of data is essential if the full benefits 

of SON 2.0 are to be realized. 

 

 

CELLWIZE & OPEN SON 

With the advent of 5G, Cellwize fully understands the need for a paradigm shift - and in SON 2.0, this 

shift is already being realized in the new Cellwize Open SON Platform: 

 

 

The Open SON platform incorporates an Organic Automation Model that is designed to fully utilize 

the power of ML as a practical strategy for: 

Á Enable real-time autonomous SON Applications 

Á Tune wireless networks based on predictive insights and measurements 

Á Automate large-scale, manual classification work 

Á Optimize SON user experience, and operational costs of the cloud-based infrastructure 

supporting the virtualized RAN  
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Furthermore, Cellwize recognizes the need and significant benefit of its Open SON platform being 

completely open to multiple external sources of data that can only deepen and enhance the Organic 

Automation Model.  

The rationale for a SON Open ML Framework is as follows: 

Á MNOs will be free to utilize their own models or develop 3rd party models, utilizing existing 

assets where beneficial and cost-effective 

Á MNO models can utilize SON platform assets via a flexible API 

Á External SON models can be executed as part of an advanced operational user interface 

Á MNOs, via an open interface, can use their technology of choice. 

 

Utilizing the unique AI & ML capabilities of its Open SON platform, Cellwize is moving quickly to 

develop and realize innovative and practical learning-based use cases designed to operate completely 

autonomously and in near-real time. A few examples for the incorporation of AI & ML capabilities can 

be found below:  

 

Mobility Load Balancing (MLB) works by SON learning how traffic loads are normally distributed 

across cell site sectors based on time of day and day of week so that it can then predict, score and 

optimize sector loads in parallel with and not reacting to changes in sector load over time.  

Automatic Neighbor Relation (ANR) utilizes ML by continually assessing the efficiency of added 

neighbors and the radio context into which they are deployed and then optimizing and refining the 

provision of new neighbors deployed in similar radio contexts.   

Remote Electrical Tilt (RET) is based on SON learning a normalized traffic distribution across cell 

sectors in a geographical area or cluster and then predicting and implementing selective antenna tilts 

to deliver the most optimum distribution of traffic across cells in that cluster. 
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Happy Commuters uses ML to learn and categorize the characteristics of stationary and moving users, 

with this learning itself being refined by external crowdsourced data. If a higher proportion of 

customers are classified as άon the moveέ then appropriate mobility parameters can be applied to the 

network accordingly to give those customers a better experience. The plots below show the obvious 

value of this ML use case: 

 

 

άSites Like Thisέ uses ML to correlate different cell site deployment and configuration scenarios with 

the various radio network contexts into which cell sites are deployed and configured. By learning and 

refining this association SON can effectively predict and apply the most appropriate cell site 

configuration based on its assessment of specific radio context and conditions.    

Zero Touch Deployment of new cells, sites, carriers, bands utilizes ML to associate changes to settings 

in MNO network databases with the deployment of new RAN elements. Based on database changes 

detected, it can classify the type of element deployed and then automatically and rapidly configure 

and optimize it with practically no disruption to the network, a seamless Plug n Play.  

Where Under-performing Sites are displaying persistent radio quality issues, deep learning 

mechanisms can be directed to detect and associate very subtle variations in radio performance and 

their potential causes and then prescribe incremental cumulative actions on the cell and its neighbors 

to gradually improve overall cluster performance.   

 

DRIVING MACHINE LEARNING INNOVATION WITH OPEN ML 

Cellwize understands that no single player has all the knowhow to develop all the learning algorithms 

that will be required for all business scenarios. Therefore, in addition to developing its own algorithms, 


