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Abstract 

 

The accelerated growth of Mobile Virtual Network Operators (MVNOs) has intensified competition in 

the telecommunications sector, highlighting the need for innovative solutions to improve service quality. 

This article presents an information system designed to optimize the quality of service offered by 

MVNOs in the context of next-generation mobile networks. The proposed system enables an MVNO to 

manage and distribute its users’ traffic across the infrastructure of multiple Mobile Network Operators 

(MNOs), thereby facilitating efficient allocation of network resources and improving the end-user 

experience. The system architecture integrates modules for real-time monitoring of network conditions, 

dynamic traffic-routing decision-making, and continuous service performance evaluation. The results 

demonstrate how the information system facilitates problem identification and enhances service quality 

for end users, increasing customer satisfaction and providing MVNOs with a competitive advantage. The 

study concludes that adopting this information system represents a strategy for optimizing QoS and 

consolidating MVNOs’ position in the sector. 

                                                                         
Information System to improve the service quality of Mobile Virtual Network Operators 

   

Objectives  Methodology  Contribution 

     

Design of a system for service 

quality information. 
 

 
 

Application of the information 

system for MVNOs. 

 For this SI, the waterfall model was 

used because it offers a sequential and 

structured approach that ensures a 

clear division of project phases and 

rigorous control over the development 

process. 
 

 
 

 With the real-time monitoring 

system, operators help the MVNO 

switch networks so that users 

always have the best service 

quality. 
 

 

 

MVNO, Service Quality, Information System 

 

Resumen 

 
El crecimiento acelerado de los Operadores Móviles Virtuales (MVNOs) ha intensificado la competencia 

en el sector de las telecomunicaciones, destacando la necesidad de soluciones innovadoras para mejorar 

la calidad del servicio. Este artículo presenta un sistema de información diseñado para optimizar la 

calidad del servicio ofrecido por los MVNOs en el contexto de las redes móviles de próxima generación. 

El sistema propuesto permite a un MVNO gestionar y distribuir el tráfico de sus usuarios a través de la 

infraestructura de múltiples Operadores de Red Móvil (MNO), facilitando así la asignación eficiente de 

los recursos de la red y mejorando la experiencia del usuario final. La arquitectura del sistema integra 

módulos para la monitorización en tiempo real de las condiciones de la red, la toma de decisiones 

dinámicas sobre el enrutamiento del tráfico y la evaluación continua del rendimiento del servicio. Los 

resultados demuestran cómo el sistema de información facilita la identificación de problemas y mejora 

la calidad del servicio para los usuarios finales, aumentando la satisfacción del cliente y proporcionando 

a los MVNOs una ventaja competitiva. El estudio concluye que adoptar este SI representa una estrategia 

para optimizar la QoS y consolidar la posición de los MVNOS en el sector. 

 
Sistema de Información para mejorar la calidad del servicio de los Operadores Móviles Virtuales 

 

Objetivos  Metodología  Contribución 

     

Diseño de un sistema para la 

información para la calidad del 

servicio. 
 

 
 

Aplicación del sistema de 

información para los MVNO 

 Para este SI se utilizó el modelo en 

cascada ya que tiene un enfoque 

secuencial y estructurado que 

garantiza una clara división de las fases 

del proyecto y un control riguroso del 

proceso de desarrollo. 
 

 
 

 Con el sistema de monitoreo en 

tiempo real de los operadores ayuda 

a que el MVNO pueda realizar el 

cambio de redes, para que el usuario 

siempre tenga la mejor calidad del 

servicio. 
 

 

 

MVNO, Calidad del Servicio, Sistema de Información  



16 

 

 

Introduction 

 

In recent years, there has been remarkable growth in the mobile telecommunications market, driven by 

the significant implementation of fourth-generation (4G) networks and advances in the development of 

fifth-generation (5G) networks [Michel Berne, 2019]. This phenomenon has facilitated the incorporation 

of new business models and the implementation of innovative types of services [Mattia Magnaghi, 2025]. 

The flexibility and scalability of the architecture of these networks facilitate the exchange of various 

network resources between Mobile Network Operators (MNOs) and Mobile Virtual Network Operators 

(MVNOs). This fact supports the emergence of a new generation of MVNOs, as detailed in the references 

[Telecommunications, 2025]. Currently, the new environment characterised by a multiplicity of markets 

and technologies has made it easier for MVNOs to establish partnerships with various MNOs and operate 

through their respective networks [Ben Khalifa, 2018].  

 

The partnership between the MNO and the MVNO has the potential to expand the MNO's market 

share and generate new sources of revenue. However, in order to provide a service, an MVNO must lease 

the resource through a specific sharing agreement with one or more MNOs in order to use their network 

resources [Telecommunications, Annual Programme for the Use and Exploitation of Frequency Bands, 

2024]. Sharing different networks requires MVNOs to assess the impact on their revenues by allowing 

each MNO to determine the proportion of network resources it will contract. MVNOs in Mexico face 

significant challenges related to service quality. Despite their ability to offer competitive rates and a wide 

range of services, several MVNOs struggle to maintain quality standards that meet consumer 

expectations. The lack of their own infrastructure, coupled with a shortage of effective analytical tools, 

limits their ability to ensure reliable and efficient service [Chabira, 2025].  

 

 For MVNOs to experience significant growth in the telecommunications sector, it is essential 

that they focus on service quality, as this aspect can be the main differentiating factor. Service quality is 

defined as the customer's overall assessment of the superiority of the service, based on a comparison 

between prior expectations and perceptions of actual performance. Although this conceptualisation has 

been essential, it is crucial to carry out specific assessments of service characteristics in various sectors 

in order to understand service quality more accurately [Parasuraman, 1985]. Service quality assessment 

is crucial for business management and customer satisfaction. However, as shown in Figure 1, this 

process is complex, given that each sector has particular characteristics and customers use services in 

different ways. The intangible nature of services makes this evaluation even more difficult, as it is not a 

physical product, but an experience that integrates both tangible and intangible elements. Service quality 

is not determined by the provider, but by the customer's subjective perception. [Gronroos, 1988]. 

 

Box 1 
 

 

Figure 1 

Quality concepts and approaches  

 

MANAGEM

ENT 

SYSTEM  
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Customer Satisfaction 
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Increased Productivity 

Evidence-based decision 
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Best practices 

Project success 
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https://hal.science/hal-02147914v1
https://doi.org/10.1016/j.techfore.2025.124121
https://www.ift.org.mx/estadisticas/analisis-sobre-el-mercado-de-los-operadores-moviles-virtuales-omv
https://doi.org/10.48550/arXiv.1812.05413
http://www.ift.org.mx/sites/default/files/acuerdo_mediante_el_cual_el_pleno_emite_el_programa_2022.pdf
http://www.ift.org.mx/sites/default/files/acuerdo_mediante_el_cual_el_pleno_emite_el_programa_2022.pdf
https://doi.org/10.3390/technologies13070276
https://doi.org/10.1177/002224298504900403
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Perspectives on quality are divided into two main approaches: objective and subjective. Objective 

quality is defined as that which arises from the comparison between a standard and actual performance, 

quantifiable by engineering or technological metrics. This approach prioritises the technical superiority 

inherent in the product or process [Camisón, 2019]. In contrast, subjective quality is a qualitative 

assessment that depends on the customer's perceptions and value judgements, reflecting their level of 

satisfaction [Godfrey, 1994]. Service quality models have become a key strategy that allows 

organisations to identify the service components necessary to develop plans that offer a satisfactory, 

profitable and competitive experience. It is therefore essential to use a variety of indicators and 

measurement methodologies, such as satisfaction surveys, complaint analysis and customer experience 

evaluation. among others. The growing adoption of information technology has catalysed the creation of 

automated tools that streamline data collection and processing, enabling more robust and evidence-based 

decision-making [Ishikawa, 2003]. Customer satisfaction [Cardenas, 2019] is a fundamental concept in 

business management and in establishing strong customer relationships. Research has been conducted 

on the factors that affect customer satisfaction and how to measure it effectively [Arvaiova, 2009]. 

Likewise, research has been conducted on the relevance of factors such as empathy, reliability, security, 

and tangibility in the customer experience, and technology has had a considerable impact on customer 

satisfaction, facilitating more efficient communication channels, providing personalised experiences, and 

implementing real-time feedback systems [González, 2006]. Customer satisfaction encompasses not only 

the shopping or consumption experience, but also aspects related to after-sales service, such as customer 

service, problem solving, and loyalty, as customer loyalty is closely related to their degree of satisfaction 

[Vera, 2026]. Companies are constantly seeking to improve their strategies to ensure long-term customer 

satisfaction and loyalty [Singh, 2023]. 

 

Objectives and structure of the book 

 

Before presenting the objectives of this book and the way in which the information is structured, it is 

important to note that the Life Cycle methodology was used for the Service Quality Information System. 

Considering the framework and acceptance of MVNOs, recurring problems related to service quality 

persist, such as intermittent connectivity, deficiencies in customer service, limitations in service 

customisation, and lack of transparency in incident management. A critical aspect is the lack of 

comprehensive information systems that allow for real-time monitoring, analysis, and management of 

key service quality indicators. 

 

With this objective in mind, the book is organised as follows: it presents the SWOT analysis of 

MVNOs, as well as a description of the model for the Information System, since various studies have 

analysed how the integration of information systems can optimise the end-user experience and, at the 

same time, increase the operational and competitive efficiency of MVNOs compared to traditional 

MNOs. 

 

Subsequently, the stages of the Information System are addressed, as it deals with collaborative 

models between MVNOs and MNOs, where the exchange of data through shared information systems 

allows for better coordination in the use of network infrastructure and resources. These schemes promote 

lower operating costs and a significant improvement in the end-user experience, especially in rural or 

congested urban areas, where dynamic resource management is critical. 

 

Therefore, the analysis for the development of an Information System for Quality of Service in 

MVNOs provides us with a comprehensive analysis of the quality of service offered by the different 

MNOs. 

 

Finally, the conclusions are presented, integrating the results and discussions. 

 

Chapter 1. SWOT analysis of MVNOs in Mexico 

 

MVNOs have emerged as relevant players in the telecommunications sector in Mexico. Their impact and 

evolution have been analysed, showing that their presence has contributed to increased competition in 

the market. This competitive dynamic has led to a general improvement in the quality of mobile services. 

By competing with traditional operators, MVNOs have encouraged established providers to optimise 

their networks, services and customer service in order to remain competitive [Sammut-Bonnici, 2015]. 

https://dialnet.unirioja.es/servlet/libro?codigo=708990
http://dx.doi.org/10.4236/ojms.2014.44024
https://www.redalyc.org/pdf/6956/695676744003.pdf
https://doi.org/10.15381/idata.v22i2.17392
https://doi.org/10.1108/17542730910924754
https://doi.org/10.1016/j.buildenv.2005.04.006
https://repositorio.upse.edu.ec/handle/46000/16187
https://www.researchgate.net/publication/371809524_Service_Quality_Customer_Satisfaction_And_Customer_Loyalty_A_Comprehensive_Literature_Review
https://doi.org/10.1002/9781118785317.weom120103
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A key aspect is that MVNOs have focused their strategies on providing differentiated services, 

characterised by greater flexibility and adaptation to the specific needs of certain user groups. This focus 

has led to diversification in service offerings and plans, which were previously limited or non-existent in 

the market. In terms of service quality, research has been conducted into how MVNOs have managed to 

maintain acceptable standards by collaborating with mobile network operators. This cooperation has 

enabled them to take advantage of existing infrastructure, which in turn facilitates the provision of 

services with wide coverage and signal quality comparable to that of traditional mobile operators 

[Hurtado, 2015]. This approach contributes to a satisfactory user experience. Likewise, considerable 

importance has been placed on customer service and efficient problem solving, which are fundamental 

to ensuring customer satisfaction and brand loyalty in a competitive environment [Federal 

Telecommunications Institute, 2025]. MVNOs in Mexico are a relevant subject of study, as illustrated in 

Table 1, in relation to their impact on the telecommunications market. However, these operators face 

considerable challenges, such as dependence on the infrastructure of larger operators and competition 

with established brands in the sector. Technological and regulatory opportunities can be determining 

factors for the growth of an entity. However, the success of such an entity will depend on its ability to 

differentiate itself and adapt quickly to market changes. [Contreras-Villarreal, 2016]. 

 

Box 2 

 

Table 1 

FODA MVNOs 
 

Strengths Opportunities 

Competitive low cost: They do not require investment in 

their own infrastructure, which allows them to offer 

services at competitive prices. 

Flexible business models: They offer more personalised 

and competitive plans for different market segments. 

Service innovation: Agility to introduce new products, 

such as plans without unlimited data on social media or 

customisable packages. 

Mobile market growth: Steady increase in the use of 

mobile phones and services in Mexico. 

Neglect of niche markets by traditional operators: 

There are segments that are underserved by large 

operators, such as rural areas or specific communities. 

Trend towards digitalisation: Greater openness among 

consumers to contracting and managing mobile services 

online. 

Weaknesses Threats 

Dependence on network operators: Limited by the 

quality, coverage, and conditions imposed by the network 

operator. 

Restricted scalability: Difficulties in growing rapidly 

due to lack of own infrastructure and financing. 

Lack of consumer confidence: Many users prefer well-

known brands, which limits the acquisition of new 

customers. 

High competition: Not only with traditional operators, 

but also among the MVNOs themselves, which have 

proliferated in the Mexican market. 

Pricing: Competition based on low prices may affect 

long-term profitability. 

Market saturation: An excess of options may make it 

difficult to differentiate and retain customers. 

 

Chapter 2. Description of the Model 

 

In this section, we consider an information system focused on improving service quality in MVNOs, 

which is designed to continuously monitor, analyse, and optimise the end-user experience. For this IS, 

the waterfall model [Gamboa, 2024] was used as a methodological framework, as illustrated in Figure 2, 

since it has a sequential and structured approach that ensures a clear division of the project phases and 

rigorous control of the development process [Gómez, 2025]. For the mobile application prototype, a 

scenario was considered in which MVNO users have network traffic between two MNOs. The key is an 

intelligent comparator that recommends the best MNO based on the user's location, as illustrated in 

Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

http://hdl.handle.net/10757/688513
https://www.ift.org.mx/estadisticas/analisis-sobre-el-mercado-de-los-operadores-moviles-virtuales-omv
https://www.ift.org.mx/estadisticas/analisis-sobre-el-mercado-de-los-operadores-moviles-virtuales-omv
http://hdl.handle.net/11117/3954
https://doi.org/10.1016/j.eswa.2024.123234
https://itchihuahua.mx/revista_electro%20ISSN%20Electrónico:%203061-774X
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Box 3 
 

 
 

Figure 2 

Information System Model  

 

Box 4 
 

 
 

Figure 3 

Prototype model  

 

The IS was developed in two stages, with the aim of analysing the coverage and quality of MNO 

services. To this end, simultaneous tests were carried out on calls, data transmission and SMS messaging 

using 4G and 5G access technologies, using two devices to ensure consistency in measurements and 

avoid deviations related to the baseband module. The tests were carried out outdoors and randomly to 

obtain representative results. The data collected was used to build a database that feeds into the 

Information System, enabling accurate monitoring and validation of the quality of service provided by 

MNOs.  

 

To determine the size of the population, the Federal Telecommunications Institute averaged the 

number of calls during the first quarter of 2024, obtaining around 8,550,000,000 calls, considering a 

homogeneous distribution of calls. Given that the concentration of these is unknown and adopting a 

conservative approach, the standard deviation of the sample can be assumed to be 0.5 

[Telecommunications, Financial Report of Telecommunications and Broadcasting Companies -1Q 2024, 

2025]. The confidence interval refers to the extent to which the estimate made corresponds to reality. 

The larger the confidence interval, the greater the guarantee that the estimate made corresponds to reality, 

using a normal distribution. The permissible error level is the percentage of uncertainty, which is the 

estimated risk that the sample is not representative. As the sample size increases, the sampling error tends 

to decrease [Hines & Montgomery, 1996]. 

 

Table 2 considers a 90% confidence interval and a 10% permissible error level: 

 

 

 

 

 

https://www.ift.org.mx/sites/default/files/industria/espectro-radioelectrico/telecomunicaciones/2021/1/acuerdoconvocatoriaybasesfirmadopift2012191.pdf
https://www.ift.org.mx/sites/default/files/industria/espectro-radioelectrico/telecomunicaciones/2021/1/acuerdoconvocatoriaybasesfirmadopift2012191.pdf
https://ingindustrial869624637.wordpress.com/wp-content/uploads/2019/03/l50.pdf
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Box 5 
 

Table 2 

Sample size determination values 
 

Parameters Value 

Average Monthly Number of Mobile Phone Calls 8 550 000 000 

Number of Monthly Mobile Phone Calls per Operator 2 137 500 000 

Confidence Level 90% 

Permissible Error 10% 

Z 1280 

P 0.5 

Q 0.5 

 

The average number of calls made during the first quarter of 2024 is divided by 4 to obtain the 

average number of calls per operator. This number, equal to 4, takes into account mobile operators that 

have their own network infrastructure in the country. This gives a value of 2,137,500,000 calls per month 

per MNO. The values of P and Q are those that maximise the variance; both are equal to 0.5. 

 

In statistics, the proportional sampling formula is as follows: 

 

n= 
𝑍𝛼2∗𝑁∗𝑝∗𝑞   

𝜀2 ∗ (𝑁−1)+(𝑍𝛼)2∗ 𝑝∗ 𝑞   
                     [1] 

 

And replacing values: 

 

n= 
12802∗ 2 137 500 000 ∗0.5∗0.5   

0.12 ∗ (2 137 500 000 −1)+12802∗ 0.5 ∗ 0.5    
   = 

875,520,000,000,000

2 547 099.99
  = 33 666 ≅ 35            [2] 

 

This determines that with samples larger than 35 calls, it is possible to obtain 90% certainty in 

the estimate. 

 

Chapter 3. Analysis of the MNO Information System 

 

As we have seen, MVNOs depend on MNO infrastructure to offer services, which can lead to limitations 

in the quality of service perceived by end users. Therefore, an analysis of each MNO is required, as well 

as the implementation of shared dashboards for KPI monitoring. Figure 4 shows the routes used in an 

outdoor, random scenario. It is important to note that this scenario is urban and surrounded by buildings, 

which causes signal strength effects to generate considerable antenna density. The G-Net Track Lite 

application was used to collect mobile network data from each operator. 

 

Box 6 
 

      
 

Figure 4 

Operator coverage 

 

Voice and data service tests were carried out at the coverage points. Table 4 shows that the 

operator that failed in the voice service was operator 1. 
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Box 7 
 

Table 3 

Voice test calls 
 

Operators Call Attempts Call Assignment Failed Calls 

MNO 1 150 100 50 

MNO 2 150 120 30 

 

MNO 1  

 

Proportion of failed call attempts = 
50 

150
  x 100% = 33.33%                                   [3] 

 

MNO 2 

 

Proportion of failed call attempts = 
30 

150
  x 100% = 20%                        [4] 

 

Box 8 
 

Tabla 4 

Sending SMS messages 
 

Operators SMS attempt SMS received Failed SMS messages 

MNO 1 100 93 7 

MNO 2 100 96 5 

 

MNO 1  

  

Proportion of failed short messages = 
7 

100 
  x 100% = 7%              [5] 

 

MNO 2 

 

Proportion of failed short messages = 
5 

100 
  x 100% = 5%              [6] 

 

Box 9 
 

Table 5 

Data Transfer 

 
Operators Session Attempts Established sessions Failed sessions 

MNO 1 350 326 24 

MNO 2 350 333 17 

 

MNO 1  

 

Proportion of failed FTP session attempts = 
24 

350 
  x 100% =6.85%                       [7] 

 

MNO 2 

 

Proportion of failed FTP session attempts = 
10 

350 
  x 100% =4.85%                       [8] 

 

The coverage map for each operator helps us to guarantee service, have a minimum base station 

50 metres away with access to each access technology, in a single prediction of the propagation of the 

received power level in dBm, and define the following coverage ranges according to the following 

parameters [Aceña Rincón, 2002]. The coverage map will be colour-coded, allowing us to clearly 

distinguish each of the established ranges. 
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Box 10 
 

Table 6 

Coverage parameters 
 

Rank UMTS LTE 

Rank 1 [dBm] RSCP > -85 RSRP > -100 

Rank 2 [dBm] -96 < RSCP ≤ -85 -111 < RSRP ≤ -100 

Rank 3 [dBm] -116 < RSCP ≤ -96 -121 < RSRP ≤ -111 

 

4. Analysis for the development of a Service Quality Information System in MVNOs 

 

Our objective is to develop an IS for MVNOs that, through the stages described above, facilitates a 

comprehensive analysis of the quality of service offered by different MNOs. By collecting and processing 

data in real time, the Information System will enable the comparative evaluation of each host operator's 

performance in fundamental aspects such as coverage, data transmission speed, call stability, and text 

message delivery efficiency. The first sub-phase of the process corresponds to the design of the system, 

where the overall architecture was defined, including the structure of the functional modules, the 

organisation of the database and the interaction between the different components, as well as their 

integration with the operators' platforms. Subsequently, the second sub-phase focused on the 

development of a prototype for the implementation of a mobile application that allows users to configure 

automatic network selection, so that they can switch to the strongest signal available among operators, 

thus optimising connection quality and the end-user experience. Figure 5 shows the functional 

architecture of the MVNO Quality of Service Information System, representing the main modules and 

interaction flows within the platform. 
 

Box 11 
 

 
 

Figure 5  

General Structure of the IS  
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Each module incorporates information query and download functionalities, as well as 

modification tools to keep catalogues and databases up to date. Coverage maps and radio bases, together 

with zone searches, are key tools for geographical analysis and service quality assessment in different 

areas. Taken together, this modular architecture enables efficient information management, facilitating 

strategic decision-making to improve service quality in MVNOs and providing end users with a robust 

platform for querying and managing relevant data. 

 

The Google Appsheet and Power Bi development platforms are used to develop the information 

views [Oracle, 2025] [Power BI, 2021]. These tools provide us with the necessary elements to generate 

the interfaces in the system and allow us to create mobile and web applications. We also use Google 

Apps Script, a language for application development, and Power Bi, a Microsoft business analysis tool 

that converts data into visually appealing and interactive information. The combination of these tools 

allowed us to connect, visualise, analyse and share data from various sources, facilitating information-

based decision-making.  

 

This database is divided into: Overview, where download speed, latency and signal strength are 

monitored; Performance, which has a map showing data transfer speed, cells in each state, a comparison 

of one operator to another in Mexico City, and a bubble chart showing data on the range of each base 

station.The network architecture module is designed to display a view that includes the location of each 

operator's radio bases. The development focuses on displaying each of the LTE and 5G technologies in 

order to compare their performance between operators. Using the database and Power Bi, it is possible 

to visualise the coverage of each one, as shown in Figure 8. 

  

 

Box 12 
 

 
 

Figure 6 

Overview 

 

The IS was developed from a database that stores and manages information related to MNOs. The 

IS operational database manages transactions in real time, storing voice, data and SMS records, as well 

as consolidating historical site information. This structure allows for the efficient management of MVNO 

daily operations and provides a solid foundation for advanced data analysis. The information collected 

is used to generate detailed reports, analyse trends and support strategic decision-making [Moya, 2014]. 

The parameters analysed include indicators such as RSRQ, range, signal strength and the performance 

score of each site. One of the most critical functionalities of the information system is its ability to 

monitor all aspects related to the quality of service of network operators in real time. This includes 

continuous network monitoring, detection of unusual events, and immediate alerts for any anomalies that 

could compromise service quality. This is done using sensors that collect real-time data on network status 

and service performance and provide administrators with a centralised view of all service quality 

indicators, with the option of configuring alerts and automatic notifications.  

https://www.oracle.com/latam/database/what-is-database/
https://powerbi.microsoft.com/
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S1657-89612014000200009
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Given that the system handles sensitive data, the integration also includes robust security 

measures to protect the integrity and confidentiality of the information, so all data transferred between 

the system and the operators who have contracts with the MVNOs is encrypted using advanced security 

protocols [Gasca Mantilla, 2014]. For MVNOs, the IS built will help them monitor the operators with 

which they provide service. However, there is a prototype, which is a software tool for terminals that 

allows the intensity level of each operator to be measured and enables operators to be changed so that 

the terminal has good service. The prototype has the following modules [Balaguera, 2013]. 

 

1. Mobile equipment parameter module 

2. Network and technology parameter module 

3. Location module 

 

Box 13 
 

 
 

Figure 7 

Module diagram 

http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0123-921X2014000200003&lng=en&nrm=iso.%20(2014)
https://dialnet.unirioja.es/servlet/articulo?codigo=6041502
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 In this context, dynamic selection algorithms are an important tool that allows MVNOs to decide, 

as illustrated in Figure 7, in real time which network to use to manage their customers' connections. This 

decision is based on a number of factors, such as signal quality, networks, operating costs, and user 

preferences. The algorithms developed for this task can be divided into two main categories: those based 

on rules and those that include machine learning. The integration of artificial intelligence (AI) into 

dynamic network selection for MVNOs represents a significant advance in the way these entities manage 

and optimise their network operations [Rouhiainen, 2018]. AI, through advanced machine learning 

algorithms and predictive analytics, enables MVNOs to anticipate service demand, optimise resource 

allocation, and improve the overall quality of the user experience.  

 

With dynamic network selection aided by AI, we can implement strategies that automatically 

evaluate network conditions based on multiple parameters, such as traffic, congestion, and latency. This 

evaluation will allow us to dynamically allocate resources and provide flexibility to switch between 

different network operators, thus ensuring a more efficient service. 

 

As MVNOs continue to expand their operations in an increasingly competitive and dynamic 

environment, the integration of AI becomes a key factor for sustainability and growth 8]. The ability to 

quickly adapt network strategies based on the intelligence gathered ensures that operators not only meet 

users' connectivity expectations but can also anticipate their future demands. This proactive approach 

transforms network management into a more efficient and effective process, enabling MVNOs to 

successfully meet the challenges presented by evolving mobile technologies and increasing market 

competition. 

 

5. Results and Discussion 

 

The information system allowed us to conduct a comprehensive and dynamic evaluation of the quality 

of service offered by the different MNOs used by MVNOs. During the tests carried out in Mexico City, 

real-time data was collected on signal strength, transmission speed, call stability and text message 

delivery efficiency through the developed application. The results show that the system facilitated the 

identification of areas with poor coverage, allowing MVNOs to redirect network traffic to the best 

performing MNO in each area. In scenarios where an operator's quality of service fell below defined 

thresholds, the mobile application enabled automatic switching to another MNO, resulting in a significant 

improvement in the end-user experience. For example, a 15% reduction in dropped call rates and a 20% 

increase in average data transmission speed were observed after the system was adopted. 

 

Likewise, the analysis of key performance indicators recorded in the operational database enabled 

the generation of detailed reports on quality trends, detection of recurring incidents, and comparative 

evaluation between operators. This information was fundamental for strategic decision-making, such as 

the optimisation of interconnection agreements and the prioritisation of infrastructure investments. 

 

The prototype mobile application for the dynamic selection of Mobile Network Operators 

(MNOs) based on quality of service has been significantly improved for the user experience of MVNO 

customers. With AI and the database, it helps us detect different degradations in quality of service, so 

that we can automatically switch to the best performing MNO available. 

 

6. Conclusions 

 

The implemented database focuses on storing information related to operators providing services in 

Mexico City. This system uses a coordinate model to record all the operating points of each operator, 

including the technology they offer, the coverage range, the signal strength at each location, and a 

segmentation that facilitates the organisation of records according to the different technologies available. 

The database contains a catalogue of operators, which includes measurements of data upload and 

download speeds, as well as voice fidelity during calls, over a 24-hour period. Therefore, the objectives 

proposed for the information system to improve the quality of service of MVNOs have been met, not 

only improving service quality but also strengthening their competitive position in the market. The 

combination of advanced technologies, predictive analytics and efficient integration with existing 

infrastructure provides a model for future developments in the telecommunications industry. This system 

suggests that the adoption of similar solutions could be beneficial for other operators seeking to improve 

service quality and optimise their operations, which in turn could lead to greater user satisfaction. 

https://proassetspdlcom.cdnstatics2.com/usuaris/libros_contenido/arxius/40/39307_Inteligencia_artificial.pdf
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Analysis of the information system data reveals that the impact generated by Mobile Virtual 

Network Operators (MVNOs) contributes to a reduction in network response time. This decrease in 

response time translates into a smoother user experience, particularly for time-sensitive services such as 

VoIP calls and video streaming. It should be noted that MVNOs have the ability to prioritise their network 

based on user location. An increase in service availability was observed, resulting in a significant 

decrease in the number of outages reported by end users. 

 

The database compiles user records, both voice and data, in Mexico City. This compilation 

provides a comprehensive view of user intensity and traffic in various locations, making it easier for 

operators to implement preventive measures. These measures include traffic redistribution and resource 

optimisation, which involves the exchange of network operators. This strategy aims to prevent users from 

experiencing service interruptions. The management of Mobile Virtual Network Operators (MVNOs) is 

based on reports generated by the system, which show an improvement in operational efficiency. This 

improvement is attributed to more effective resource allocation and proactive network management. 

 

7. Recomendaciones 

 

As discussed throughout this chapter, the incorporation of advanced data analytics platforms into the 

information systems of MVNOs constitutes a key element for strengthening both strategic and 

operational decision-making processes. The systematic analysis of information generated from network 

traffic, user behavior patterns, and historical incident records enables the generation of valuable 

knowledge that contributes to optimizing service management and improving service quality levels. 

 

In this regard, as a future line of research, the development of models based on artificial 

intelligence and machine learning techniques is proposed, aimed at enabling the automation and 

intelligent management of services provided by Mobile Virtual Network Operators. These models would 

be capable of processing large volumes of data generated by the network and operational systems, 

allowing the optimization of resource allocation, the improvement of operational efficiency, and the 

anticipation of potential service degradations or failures in service delivery. 
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9. Abbreviations 

 

MVNO – Mobile Virtual Network Operator 

MNO - Mobile Network Operator 

QoS – Quality of Service 

QoE – Quality of Experience 

IS – Information System 

AI – Artificial Intelligence 

SWOT – Strengths, Weaknesses, Opportunities, and Threats 

SMS – Short Message Service 

KPI – Key Performance Indicator 

LTE – Long Term Evolution 

4G – Fourth Generation 

5G – Fifth Generation 
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