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A Radio Access telecommunication Network distributed over land infrastructure areas with 
artificial intelligence and Self Optimization Cellular Automation capabilities is called a         
Self-Organizing Network. The 3rd Generation Partnership Project (3GPP) made mention of 
the Self-Organizing Network as a key component of Long Term Evolution (LTE) networks.     
S-ON varying functions are not necessarily aware of each other and have complex parallels 
and interdependencies. Self-Organizing Networks (S-ON) are an assemblage of functions for 
automated configuration, self-optimization, diagnostics and mending of cellular networks. It is 
the future of mobile networks and operations correlating to cost pressure. The main drivers of 
S-ON are to reduce operational expenditure  (OPEX) and capital expenditure (CAPEX). The 
result of not implementing S-ON is that telecoms will increase the number of network         
parameters that require constant observation. Additionally, every base station and parallel 
operation in the network of 2G, 3G and Evolved Packet Core (EPC) infrastructures will      
require resetting. This blog presents evaluations on the implementation of some of the      
notable S-ON components. Mobile networks are getting more complex to configure, optimize 
and maintain. Many S-ON functions will give cost savings and performance benefits.         
Prioritizing Self-Organizing Networks is necessary at the beginning of a network deployment. 
It is imperative for telecoms to have an ubiquitous standard operating procedure of how         
S-ON functions are integrated in mobile networks. This field remains in its infancy and has not 
yet been put into effect or has immature implementations.  

Introduction: S-ON genus consists of a variety of functions in Behavioral Programming that 
differ in maturity at varying measures. The number of S-ON functions will increase with each 
new vendor release. One of the main issues for network operators will determine which    
functions to implement and then determine which functions to activate that are manageable 
and compliant with Federal Communications Commission protocol. This blog considers      
Long-Term Evolution and the Global system for mobile communication (GSM) that is a      
globally accepted standard for digital cellular communication. It supports data transfer rates 
through its enhancement of high speed packet access (HSPA) that accounts for the majority 
of worldwide broadband networks today. Presently closed traditional networks are now   
gearing towards open radio networks, better known as open radio access networks (O-RAN). 
S-ON Function execution exists to prevent conflicting behavior and negative effects within 
the network operation.  

In the early 1980s, mobile telephone systems were operating with a continuous analog     
signal rather than digital signal processing. The challenge facing analog systems was the     
inability to handle the growing capacity needs in a cost-efficient manner. The advantages of 
digital systems over analog systems include ease of signaling, lower levels of interference, 
integration of transmission and switching system (SS), the base station system (BSS) and the 
operation and support system 

 



(OSS). This Blog addresses the S-ON genus cellular networks that consist of centralized,     
distributed and hybrid architectures. S-ON functions can be implemented by different         
architectures within the same network. 

Consequently, the objective is the interoperability of all diverse communication systems 
containing standard communication protocols, through the encapsulation and                       
de-encapsulation of data, for all networked communication. There are three types of data 
link configurations for establishing connections: simplex, half-duplex and duplex. Simplex is 
only meant for unidirectional communication. Half-duplex allows bidirectional                   
communication but not simultaneously. Duplex allows for bidirectional connections that can 
transmit simultaneously. Data links are largely governed by protocols for the transfer of     
data. It is the opinion that Self-Organizing Networks interoperability is the future of            
telecommunication engineering. 

The S-ON Genus Cellular Networks 

 

Centralized S-ON Architecture: Algorithms are implemented at the network management 
level. Commands, requests and parameter settings data flow from the network management 
level to the network elements, while measurement data and reports flow in the opposite    
direction. The main benefit of this approach is that the S-ON algorithms can take information 
from all parts of the network into analyzing methods and treatments. The control of          
Centralized S-ON Architecture functions is implemented centrally. The behavioral                
programming functions coordinate without complication which means that it is possible to 
jointly optimize parameters of all centralized S-ON functions. This results in the network      
becoming more globally optimized. The barriers of the Centralized Self-Organizing Network 
architecture are  extended response times and core network traffic. A single point of failure 
“SPOF” is any non-redundant part of a system that when dysfunctional would cause the       
entire system to fail and cause network instabilities. Longer response time limits how fast the 
network can adapt to changes. Backbone traffic increases as measurement data is sent from 
the network elements to the network management system while instructions are                 
simultaneously sent in the opposite direction. This traffic will increase as more cells are added 
to the network. If there are many pico- and femto-cells the increase in traffic will be very    
significant. Additionally, the centralized processing power will become large-scale. 
 
Distributed S-ON Architecture: The telecom network node operator and the node trafficking 
parallel S-ON related message algorithms interconnect messages directly with each exchange. 
This architecture facilitates S-ON functions to scale and adapt over and above centralized       
S-ON solutions. Emergence of scaling cells in random networks increases the Network 
effect.  This gives the end-user more value from an allocated network of cells from the result 
of the increase of network scales. The main drawbacks are that the sum of all the                  
optimizations done at the cell level do not necessarily result in optimum operation for the  
 



network as a whole. It is therefore more difficult to ensure that network instabilities do not 
occur.  Another drawback is that the implementation of the S-ON algorithm in the network 
elements will be vendor specific, so third-party solutions will be difficult.  Even if the             
algorithms themselves are executed in the network elements, the network management     
system is usually able to control the behavior of the S-ON function. An example would be by 
setting the optimization criteria and receiving periodic reports in addition to being able to 
turn the algorithms off.  
 

Hybrid S-ON Architecture: Hybrid S-ON solution means that part of the S-ON algorithm is run 
on the network management level and part is run on the network elements. The solution   
represents an attempt to combine the advantages of centralized and distributed S-ON         
solutions that coordinate instantaneously with changes at the network element level.  
 

Barriers of the Hybrid Self-Organization Network Architecture accrue both in centralized and 
distributed S-ON. The S-ON interconnected traffic in the backbone is proportional to the   
number of network elements in the network that may not scale well. The S-ON related       
processing requisites at the network management level applies since parts of the S-ON        
algorithms are running in the network elements and the interface between the centralized 
and distributed S-ON functions will be proprietary.  
 

Therefore, third party solutions are a challenge. Network management systems can control 
the S-ON functions by setting main Quality Parameters. The technical policies standards for 
Telecommunication and Broadcasting networks is the quality of service (QoS).  The Quality of 
experience (QoE) is the  measurements of received reports and being able to turn the       
functions off if necessary. S-ON functions are otherwise autonomous. 

The S-ON Self Optimization Networks 

The S-ON Function coordination framework guarantees the right selection of network       
operation even if conflicting S-ON functions are running in parallel. This self-coordination is 
based on an archive of performance of network measurements. This blog makes mention of 
nodes/switches instead of communication channels. The various terms involved are in     
context to the reference below:  

i. Latency: This is the time required for a packet to travel from an input to an output. 
One measure of latency is the  number of switches that a packet must pass through 
while traveling between the most distant input and output.   

ii. Diameter: The number of switches on the shortest path between the input and   
output in a network that are the farthest apart. Diameter is an approximate measure 
of worst-case latency.   

iii. Congestion: The statistics to quantify bottleneck problems in communication      
networks.  Congestion is the largest number of packets passing through a switch. 



Operators are required to utilize a uniform designation of radio frequency bands across an   
entire region in order to successfully bring about the operation of self-governing S-ON       
Function collaboration. Frequency spectrum harmonization reduces radio interference along 
borders and facilitates international roaming and interoperability. This moderates the price of 
telecommunication equipment acquisitions on a global level. Harmonization operation of the 
S-ON Function instances will detect and avoid undesirable programming behavior caused by 
the performed configuration changes.  

This blog makes mention of two types of harmonization used to enforce behavior according to 
high-level objectives. The first type is Heading Frequency Spectrum Harmonization that avoids 
conflicts. This is comparable to design-time within the Object-Oriented paradigm S-ON      
Function co-design. The second type is Tailing Harmonization that is a run-time conflict        
resolution method for all conflicts that could not be prevented through heading                    
harmonization. These methods influence through the operator’s guidelines which represent 
the framework of law directed by the government and Regulatory Commissions.  

To successfully bring about the operation of self-governing S-ON Function collaboration,      
operators are required to utilize a uniform designation of radio frequency bands across an    
entire region. Frequency spectrum harmonization reduces radio interference along borders 
and facilitates international roaming and interoperability. This moderates the price of           
telecommunication equipment acquisitions on a global level. Harmonization the operation of 
the S-ON Function instances will detect and avoid undesirable programming behavior caused 
by the performed configuration changes.  

The S-ON IoT Solution 

IoT platforms of telecom utilize a modular architecture that works through Application         
Programming Interface (API). Current communications service providers (CSPs) involve data 
transmission via digital channels. The implementation of IoT technology within a                  
multi-operator spectrum sharing scenario resolves conflicting behavior within a                     
heterogeneous system of independently operating S-ON functions, which is a viable solution. 
Network availability to support IoT applications during distressed instances provide required 
methods to the common goal of interaction among devices which will continue to deliver     
uninterrupted service. Data from IoT devices during that juncture of conflicting behavior       
capacitates monitorization of the functioning environment. Data from current distress           
environments will be reached in a timely manner for troubleshooting, when command and 
control operations are utilized. This will prevent cascading effects when other environments 
fail. 



Heterogeneous System Architecture is a cross-vendor set of specifications that allow for the 
integration of central processing units with shared memory and tasks. This includes operator's 
treatments, electromagnetic computation capabilities and telecommunication capacities. 
Functionality provided by the alignment function should be re-evaluated and if necessary,    
reorganized or put into other modules, information measure, mutual information, source 
coding, channel coding/decoding and multiuser communications.  

The Internet of Things (IoT) is an emerging field in data communication. IoT devices operate 
with a very low power spectrum density due to their small size. The application of IoT in smart 
cities needs small devices to communicate with each other. “Quality of service” (QoS) is        
dependent on the stability of IoT networks in the current situation of  bandwidth requirement 
for voice and video services. This is the primary concern for internet communication.    

The possibilities of Artificial intelligence in telecommunication networks in part include:       
Cooperative communication models, Situational awareness, Automated load-balancing, 
Neighbor Discovery, Medium Access, Control of Local Connectivity, Path Establishment       
Service Recovery and Energy Management. Integration of IoT Self-Organizing Network key 
components are in summary  (to the best of our knowledge), a continuous and closed cycle 
process of Multi-Radio Multi-Channel Communications, Low-Power Computing and Load     
Balancing undertaking. 

The creation of thinking machines raises a host of ethical issues. Artificial Intelligence rapidly 
reads, comprehends, and correlates data at an incredible speed. Blockchain is the path to 
scale AI to provide more actionable insights, manage data usage and model sharing while   
creating a trustworthy and transparent data economy.   

Encryption with Blockchain channels and unique identifiers with Hyperledger Fabric and Indy 
is a clear path to ensuring anonymity within the Smart City. This applies to (and is not          
limited)  individuals, energy grids and water resources. It is a basic human right  in many      
jurisdictions to selectively reveal one's private information to the world, which is enshrined in 
common and maritime law in various ways. How privacy is understood both as an everyday 
and legal concept, however, varies between cultures and contexts. Exposed information of 
personal facets, governmental domains and corporate databases creates a litany of              
interrelated privacy concerns. This can include identity of both personal and confidential data, 
bodily privacy both personal and property, locational and movement privacy with tracking of 
spatial behavior and communications privacy with surveillance of conversations and            
correspondence. 



Ethical AI systems will ultimately depend on the industry and use case they operate within. 
Designers and developers should never work in a vacuum and must stay in tune with users’ 
needs and concerns. Constant improvement and assessment are key to ensuring that design 
and development teams address users’ and community concerns.  The software engineering 
community has a collective responsibility to understand and apply these ethical focus areas 
as AI capabilities increase over time. Four key points to develop standard operating            
procedures are: Accountability, Value Alignment Explainability, User and Community Data 
Rights and Fairness. Let’s move forward. 


