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 The next generation of wireless networks, 6G is being designed with  

data-intensive applications. One of the key technologies that will enable 6G 

is blockchain technology. The emergence of blockchain technology and 6G 

networks has revolutionized service migration. Service migration in 6G 

networks is a complex process that requires the integration of new 

technologies, such as artificial intelligence (AI), edge computing, and 

network slicing. Motivated by these facts, this comprehensive review 

includes an overview of blockchain and service migration integration in 6G. 

First, state of art, development frame work and related works were 

introduced. Then, we used content analysis by WordStat software and 

bibliographic analysis by VOSviewer to analysis the current status of service 

migration and blockchain integration in 6G networks. Next, patterns and 

characteristics, benefits and challenges and potential cases were reviewed. 

Then, we proposed an architectural blockchain-based model including 

decentralized architecture, edge computing, network slicing, software-

defined networking, and 5G-6G interworking in 6G. Finally, we described 

potential application service migration-based in 6G networks including 

digital twin (DT), holograms, robot avatar, high density internet of things 

(IoT), AR and VR in 6G and collected open research and future directions of 

service migration and blockchain. 
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1. INTRODUCTION 

The emergence of blockchain technology and 6G networks has revolutionized service migration. 

Service migration is an important aspect of digital transformation [1]. This involves the movement of services 

from one carrier/platform to another or from one system to another. The dawn of 6G communication networks 

promises to transform the way communication services are implemented and managed. This new technology 

will enable a more secure and reliable environment for services to migrate from traditional 4G and 5G 

networks. As part of this shift towards 6G, blockchain technology is becoming increasingly important for 

providing a secure platform for data storage and management [2]. In this review, we take a look at how 

blockchain technology is being integrated into service migration to 6G communication networks, as well as its 

potential applications in the future. 

https://creativecommons.org/licenses/by-sa/4.0/
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The emergence of 6G networks is expected to revolutionize the way about communication and 

interaction with technology. 6G networks provide significantly higher data rates, lower latency, and improved 

reliability compared to current networks [3]. As a result, 6G networks enable new use cases and applications 

that were not previously possible. However, to take full advantage of 6G networks, service migration will be 

required. Service migration refers to the process of moving services and applications from one environment to 

another. In the context of 6G networks, service migration involves moving services and applications from 

current networks (such as 5G, 4G, and 3G) to 6G networks [4]. 

Service migration in 6G networks is a complex process that requires the integration of new 

technologies, such as artificial intelligence (AI), edge computing, and network slicing [5]. Additionally, service 

migration in 6G networks will require addressing various challenges, such as technical complexity [6], 

compatibility issues [7], interoperability challenges [8], high costs [9], regulation and standards [10], and 

security concerns [11]. Furthermore, service migration in 6G networks requires the use of different migration 

patterns, such as incremental migration [12], cloud-based migration [13], Greenfield migration [14], hybrid 

migration [15], automation [16], and test-driven migration [17]. 

The goal of service migration in 6G networks is to improve the scalability, security, and  

cost-effectiveness of services and applications [18], while blockchain technology works in minimizing 

downtime and disruption to users. By understanding the challenges and opportunities of service migration in 

6G networks, service providers, operators, and vendors can develop migration strategies that are tailored to 

their specific needs and requirements, and ensure a successful migration to 6G networks. On the other hand, 

Block-hain technology has great potential for use in 6G communication networks. However, there are some 

challenges that need to be addressed before it can be successfully implemented on a large scale [19].  

With careful planning and execution, however, these challenges can be overcome and service providers can 

reap the many benefits of this transformative technology. 

This comprehensive review focuses on blockchain technology in service migration for 6G 

communication network [20]. Service migration applications and potential cases and development through  

blockchain and multiple intelligence edge computing (IEC) gained remarkable importance in recent years 

according to a huge usage and rapid change of technology in our life [21]-[23]. The authors focus on 

blockchain technology integration in service migration to 6G explaining the characteristics, patterns, 

challenges, architectural trends and applications as an emerging technologies. As compared to prior and current 

literature, the main contribution of this paper is included as [24]: 

− This review provides a comprehensive overview of service migration and its integration with blockchain 

technology and 6G communication networks including characteristics, challenges, patterns and potential 

cases. 

− Qualitative and bibliographic analyzing of the current state of developments in service migration and 

blockchain in 6G. 

− Researchers introduce framework for service migration development and architectural trends and the 

adoption of blockchain technology in service migration to 6G networks. 

− We further discussed the potential applications integrated with blockchain technology and service 

migration to 6G including: digital twin (DT), holograms, robot avatar, high density internet of things (IoT), 

and AR & VR. 

Service migration is an important aspect of digital transformation. It involves the movement of 

services from one platform to another or from one system to another. The emergence of blockchain technology 

and 6G networks has revolutionized service migration [25]. Blockchain technology has enabled businesses to 

securely and efficiently migrate services across multiple platforms and systems [26], while 6G networks have 

enabled faster data transmission, enabling businesses [27] to move their services more quickly than ever 

before. This section explores the state of art about service migration in terms of blockchain technology and 6G 

networks. We will discuss the use cases, challenges, opportunities and potential solutions for service migration 

in the context of these two technologies. 

Service migration in 6G networks is currently in the research and development stage. 6G networks are 

not yet widely deployed and the research on 6G networks is still ongoing [28]. However, several research 

works have been proposed to address the challenges of service migration in 6G networks [29], such as: 

decentralized architectures [30], edge computing [31], network slicing [32], cloud-native migration [33],  

test-driven migration [34] and interworking with legacy networks [35]. A large number of service providers 

are looking to migrate their services from 3G, 4G, 5G communication networks to the more advanced and 

efficient blockchain technology. This process can be challenging [36], as there can be a lot of legacy systems 

and data that need to be ported over. However, the benefits of blockchain technology make it worth the effort 

for many service providers. Some of the advantages of blockchain technology include increased security [37], 

improved scalability [38], and faster transaction times [39]. Blockchain technology is also more decentralized 

than traditional communication networks, which can provide additional redundancy and reliability. Service 
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providers that are considering migrating their services to a blockchain platform should work with an 

experienced partner that understands both technologies. By working with a partner, service providers can 

ensure a smooth transition and take advantage of all the benefits that blockchain technology has to offer. 

Pervious researches related to blockchain technology in service migration for 6G communication 

networks is in the first stage. Some of works were conducted trying to investigate possibilities and usage of 

blockchain in future 6G, IoT and smart cities [20]. On the other hand, noticeable researches have been 

conducted in service migration in 5G networks and mobile edge computing (MEC) [21]. Other researchers 

have focused on security and privacy in 6G [22], disruptive technologies in 6G [23], management and sharing 

[2] and new trends [24]. Table 1 included related works of blockchain technology in service migration to 6G in 

last years (2018-2023), which shows that limited researches have been conducted. These researches were 

classified based on year of publication, title of work, methods and main findings. This comprehensive review 

concentrates on integration of blockchain technology in service migration to 6G networks while prior 

researches have investigated them solely in 5G/6G or MEC and IEC. Furthermore, this review included 

comprehensive review of service migration integration with blockchain technology, characteristic, benefits, 

possible challenges, architectural trends, potential cases and future directions. 
 

 

Table 1. Prior works related to service migration and blockchain in 6G 
Authors/Ref. Area Method Findings 

Kalla et al. [25] Blockchain for future 6G Survey Review blockchain and 6G technologies and exploring the 
role of blockchain for 6G trends and requirements, 

applications and technical aspects. 
Khan et al. [26] UAVs network 

management in 6G 

Technical 

review 

Integrating blockchain and AI/ML with UAV networks 

utilizing the 6G ecosystem. 

Kumari at al. [20] Blockchain and IoT for 
smart cities 

Comprehensive 
review 

Introducing blockchain-based decentralized architecture for 
IoT-integrated smart cities. 

Nguyen et al. [27] Blockchain for 5G and 

beyond  

Survey Discussing potential of blockchain for enabling key 5G 

technologies including MEC, NFV, NS, and D2D.  
Wang et al. [21] Service migration in 

mobile edge computing 

Survey Review and discuss service migration in MEC through live 

migration and handover in cellular networks and 

summarizing virtual machine, container, and agent services. 
Wang et al. [22] Security and privacy in 

6G 

Survey Overview of main security and privacy issues and emerging 

technologies related to 6G applications. 

Guo et al. [23] Disruptive technologies 
in 6G 

Review and 
introduction  

Introducing some basic knowledge of DT and outlining 
innovative technologies expected in 6G networks. 

Addad et al. [24] Service chain migration 

in 5G networks 

Explanation 

and evaluation 

Determining the right SFC relay pattern depends on user 

traffic, application requirements, and MEC node resources. 
Xu et al. [2] Management and sharing 

for 6G through 

blockchain technology 

Scenarios 

discussion 

Exploring different scenarios including IoT, D2DC, and Net 

Slicing for resource management and sharing based on 

blockchain. 
Addad et al. [28] Trends and scenarios of 

service migration in 5G 

Proposal and 

scenarios 

Adopting container-based live migration technology to 

reduce 50 downtime percent. 

 

 

2. METHODS AND DEVELOPMENT FRAMEWORK 

By considering Scopus database for further review of publications in service migration and 

blockchain integration in 6G networks, 85 documents were identified. We used 3 keywords: Service migration, 

Blockchain, and 6G for document’ search, but we found only 3 papers. Then, we had changed settings to limit 

research to service migration and blockchain only, we found 85 papers. For further analysis, we used WordStat 

software for content analysis and VOSviewer for bibliographic analysis. 

The next phase in the evolution of 6G communication networks is the integration of blockchain 

technology in service migration. Service providers are looking to take advantage of the benefits of blockchain, 

such as decentralization, immutability, and security, to create more efficient and reliable networks. This 

comprehensive review will explore the potential of blockchain technology to enable service migration in 6G 

communication networks and assess the challenges that need to be overcome for successful integration. 

Before starting a service migration, it is important to plan and test the migration thoroughly to ensure 

that it will be successful and that any potential issues will be identified and addressed. The first step in service 

migration is to identify the services that need to be migrated. This includes both existing services and new 

services that need to be developed. Once the services have been identified, the next step is to determine the 

best platform for the services. This could include cloud-based solutions, on premise solutions, or a 

combination of both. Once the platform has been chosen, the next step is to develop the necessary 

infrastructure to support the services. This includes the hardware, software, and networking components that 

are needed to run the services. It is also important to consider the security measures that need to be taken to 

ensure the safety of the services. 
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The next step is to migrate the services to the new platform. This includes the transfer of data, 

applications, and other components that are necessary for the services to run. It is important to ensure that the 

services are running properly on the new platform before they are released to the public. Finally, the services 

need to be monitored and maintained. This includes ensuring that the services are running properly and that 

any issues are addressed quickly. It is also important to ensure that the services are secure and that any security 

vulnerabilities are addressed. A development framework for service migration in 6G networks can include 

several key components [40], such as: 

− Planning: This component involves identifying the services and applications that need to be migrated, 

assessing the current environment, and developing a migration plan that takes into account the unique 

requirements of 6G networks [41]. 

− Design: This component involves designing the new 6G infrastructure and services that will replace the 

existing ones, taking into account the new features and capabilities of 6G networks, such as low latency 

and high throughput [42]. 

− Development: This component involves implementing the new 6G services and infrastructure, and 

developing the necessary software and applications that will be needed for the migration process [43]. 

− Testing and validation: This component involves testing the migration process and the migrated services to 

ensure that they are working as expected, and addressing any issues that are identified [44]. 

− Deployment and operation: This component involves deploying the new 6G services and infrastructure, and 

operating them in a production environment [45]. 

− Monitoring and maintenance: This component involves monitoring the performance of the migrated 

services and infrastructure, and performing ongoing maintenance and upgrades as needed [46]. 

The development framework should also include a continuous improvement process that allows to evaluate the 

performance of the services and infrastructure, and to make adjustments as needed. 

 

 

3. RESULTS AND DISCUSSION 

In this section, we present the overview of prior publication, development status of blockchain in 6G, 

patterns and characteristics, benefits and challenges, and architectural trends and potential cases. These 

analyses were conducted inn three different approaches including: Metadata analysis, Wordstat and VOS 

viewer. Furthermore, additional explanation about block chain and 6G development were investigated.  

 

3.1.  Overview of identified publications 

Prior published studies related to service migration and blockchain were limited. There is no paper 

was published before 2015. Then, since this year to 2023, number of published papers have increased as shown 

in Figure 1. Figure 1(a) gives more accreditation to our review to indicate the gap in research related to service 

migration and blockchain technology in 6G networks. One more step to understand type of these publications 

and which area were contributed to, Figure 1(b) shows these subjects. Computer science, engineering, and 

mathematics where the top three subjects respectively with cumulative 78% of all studies. 

 

 

  
(a) (b) 

 

Figure 1. Metadata analysis, (a) published works in service migration and blockchain and (b) publication by 

subject area 

 

In addition, publications by country and word cloud analysis were conducted as illustrated in Figure 2. 

Further descriptive analysis of published works related to service migration and blockchain in 6G is in Figure 
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2(a). China (23), United State (7) and India (6) are the leader’s country respectively. It is interesting that China 

has 23 publications which indicates that China scholars published more than their peers in the fifth next top 

publishers. A qualitative analysis of 85 documents related to integration of blockchain and service migration in 

6G networks, was conducted by using WordStat application. The aim of this analysis to visualize the word 

counts in related documents. The results shows that the top three words were network, migration, and service 

as shown in Figure 2(b). In addition, blockchain was among top 30 keywords which shows the gap in research 

elated to this technology. Furthermore, top 10 words frequency is identified as in Table 2. 
 
 

  

(a) (b) 
 

Figure 2. Descriptive analysis (a) published works by country and (b) word cloud of service migration in 6G 
 
 

Table 2. Top 10 words and frequency 
Word Net. Migration Service Data Edge Node App. Tech, NFV Mobile 

Frequency 770 681 527 377 288 262 257 237 226 198 

 
 

3.2.  Development status of blockchain in 6G 

As blockchain technology is emerging in 6G network, we used bibliographic analysis to explore the 

areas where blockchain is implemented and which of technologies are engaging with blockchain. To do so, we 

used VOSviewer application and using the same 85 documents. The results of analysis is illustrated in Figure 

3. We used overly visualization mode to show years of publication. Four areas (colors) is symbolized to every 

year. For instance, the yellow color refers to the publication years between 2020 and 2023.  

The density visualization refers to main areas include cloud computing, edge computing, distributed ledger 

technology and MEC. 
 
 

 
 

Figure 3. Mapping on-time visualization of keywords co-occurrence of blockchain in 6G 
 
 

Furthermore, the potential cases of service migration in 6G are numerous and varied. 6G is the next 

generation of mobile communication technology, and it promises to bring a host of new services and 

capabilities to the table. As such, service migration in 6G will be an important factor in the success of the 

blockchain technology. There are many potential use cases for service migration in 6G networks, some of 

which include: 
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− Service migration in 6G is the migration of existing services from 4G and 5G networks to 6G [47].  

This could include services such as voice, data, and video, as well as other services such as augmented 

reality and virtual reality. This migration could be done in order to take advantage of the increased speeds 

and capabilities of 6G networks. Additionally, it could be done to reduce the cost of providing these 

services, as 6G networks are expected to be more cost-effective than their predecessors. 

− Migration of new services to 6G networks: this could include services such as the IoT, AI, and machine 

learning (ML). These services could be used to provide enhanced capabilities to users, such as improved 

security, better user experience, and more efficient operations [18]. Additionally, these services could be 

used to provide new business opportunities, such as the development of new applications and services. 

− Autonomous vehicles: 6G networks will enable the use of autonomous vehicles, which require low latency 

and high reliability for safe operation [28]. Service migration in 6G networks can enable the creation of 

new services and applications for autonomous vehicles, such as real-time traffic management and 

predictive maintenance [38]. 

− Smart cities [48]: 6G networks will enable the use of smart city applications, such as intelligent traffic 

management, smart lighting, and air quality monitoring. Service migration in 6G networks can enable the 

creation of new services and applications for smart cities, such as real-time monitoring, and control of city 

infrastructure. 

− Industrial automation: 6G networks will enable the use of industrial automation applications, such as 

factory automation and predictive maintenance [38]. Service migration in 6G networks can enable the 

creation of new services and applications for industrial automation, such as real-time monitoring and 

control of manufacturing processes [25]. 

− Healthcare [12]: 6G networks will enable the use of healthcare applications, such as telemedicine and 

remote monitoring of patients. Service migration in 6G networks can enable the creation of new services 

and applications for healthcare, such as real-time monitoring and analysis of patients’ vital signs. 

− Remote sensing [18]: 6G networks will enable the use of remote sensing applications, such as weather 

forecasting and natural resource management. Service migration in 6G networks can enable the creation of 

new services and applications for remote sensing, such as real-time monitoring and analysis of 

environmental data. 

− Augmented reality [43]: 6G networks will enable the use of augmented reality applications, such as 

gaming, education, and tourism. Service migration in 6G networks can enable the creation of new services 

and applications for augmented reality, such as real-time tracking of users and devices and providing the 

ability to interact with virtual objects in real-world environments. 

Finally, service migration in 6G could also include the migration of existing services from other 

networks to 6G networks. This could include services such as satellite communications, Wi-Fi, and cellular 

networks. This migration could be done in order to take advantage of the increased speeds and capabilities of 

6G networks, as well as to reduce the cost of providing these services. Overall, service migration in 6G will be 

an important factor in the success of the technology [44]. It will allow existing services to take advantage of 

the increased speeds and capabilities of 6G networks, as well as provide new opportunities for businesses to 

develop new applications and services. Additionally, it could reduce the cost of providing these services, 

making them more accessible to users. 

 

3.2.1. Patterns and characteristics 

Blockchain technology has the potential to play a role in service migration to 6G networks by 

providing a secure and decentralized platform for managing and tracking the migration process. Some of the 

ways that blockchain technology could be used in service migration to 6G networks include: Secure data 

transfer [47]: Blockchain technology can be used to securely transfer data between different networks and 

systems during the migration process, ensuring that the data is protected from unauthorized access or 

tampering. Blockchain technology provides an immutable and secure ledger that records all transactions in a 

distributed network. This makes it difficult for malicious actors to tamper with the data or access it without 

authorization. Furthermore, blockchain technology also enables automated compliance checks, allowing 

providers/users to ensure that their services are compliant with applicable laws and regulations. 

Decentralized management [48]: Blockchain technology can be used to create a decentralized 

management system that allows multiple parties to collaborate and coordinate the migration process. This can 

help to minimize the risk of errors and reduce the time required for the migration. Blockchain technology has 

made service migration easier and more secure by introducing decentralized management solutions.  

With blockchain technology, businesses can securely transfer services and data from one platform to another 

without worrying about security breaches or data loss. Additionally, blockchain-based solutions can also 

ensure that service migrations are completed on time and with minimal disruption.  
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Smart contract [49]: Blockchain technology can be used to create smart contracts that automate the 

migration process and enforce the rules and conditions of the migration. With the introduction of blockchain 

technology, service migration has become easier and more secure. Smart contracts, which are self-executing 

digital contracts, have become an essential part of service migration on the blockchain. They can be used to 

automate the entire process, ensuring that all parties involved in the migration are satisfied with the outcome. 

Smart contracts also reduce the risk of fraud or other malicious activities as they are cryptographically secured 

and immutable. 

Transparency and audibility [50]: Blockchain technology can be used to provide transparency and 

audibility in the migration process, allowing service providers, operators, and vendors to monitor the progress 

of the migration and ensure that it is proceeding as expected. Furthermore, blockchain technology also 

provides an additional layer of security by allowing for the tracking of digital assets in real time.  

This ensures that all parties involved in the service migration process have access to accurate records at any 

given point in time, thus providing complete transparency and auditability throughout the entire process. 

Digital identity and authentication [51]: Blockchain technology can be used to create digital identities 

and authentication mechanisms that can be used to verify the identity of devices and services during the 

migration process. To ensure secure service migration, digital identity and authentication solutions based on 

blockchain technology have been developed. These solutions provide a secure way for users to access and 

transfer data between different platforms without the risk of data leakage or manipulation. Blockchain 

technology also ensures that all transactions are immutable, allowing users to have full control over their data 

and services. 

The relationship between service migration and blockchain technology is one of complementary, 

where blockchain technology can provide solutions that can help to address some of the challenges of service 

migration in 6G networks. Service migration refers to the process of moving a service from one environment 

to another, such as from on-premises to the cloud, or from one cloud provider to another. This can include 

migrating data, applications, and infrastructure. The goal of service migration is to improve the scalability, 

security, and cost-effectiveness of the service [52], while minimizing downtime and disruption to users. There 

are several different approaches to service migration, depending on the type of service and the complexity of 

the migration. Some common methods include [53]: 

− Lift and shift: This involve physically moving the service and its data to the new environment without 

making any changes to the service itself. 

− Re-platforming: This involves making changes to the service, such as rewriting code or configuring new 

infrastructure, to optimize it for the new environment. 

− Re-architecting: This involves fundamentally redesigning the service to take advantage of new technologies 

or to meet new business requirements. 

 

3.2.2. Benefits and challenges 

Service migration is the process of transitioning from one service provider to another, or from one 

platform to another. It can provide organizations with a number of benefits, including cost savings, improved 

performance and scalability, and access to new features [58]. Additionally, service migration can help 

organizations increase their agility and reduce the risk associated with relying on a single provider or platform. 

In this section, we explore the various benefits of service migration in more detail. Service migration in 6G 

networks can bring several benefits, such as: 

- Improved scalability [54]: 6G networks will have significantly higher capacity than current networks, 

allowing for more devices and services to be connected. This can enable new use cases and applications 

that were not previously possible. 

- Enhanced security [55]: 6G networks will incorporate advanced security features such as quantum-

resistant cryptography and network slicing, which can provide stronger protection against cyber threats. 

- Increased flexibility [56]: 6G networks will support a wide range of spectrum bands, including millimeter 

wave and terahertz, which will allow for more efficient use of spectrum resources and the ability to adapt 

to different use cases and environments. 

- Lower latency [57]: 6G networks will have much lower latency than current networks, which will enable 

new applications such as real-time control and autonomous systems. 

- Greater energy efficiency [58]: 6G networks will incorporate new technologies such as energy-efficient 

base stations and energy harvesting, which can reduce energy consumption and costs. 

- More economic opportunities [59]: 6G networks are expected to bring new business opportunities and 

revenue streams for operators, service providers, and vendors, as well as to increase productivity and 

efficiency for various industries. 

On the other hand, the challenges associated with service migration in 6G include data security and 

privacy, cost management, scalability, compatibility issues, latency problems, and resource availability [60]. 
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This process is becoming increasingly difficult due to the complexities of modern-day technologies such as 

6G, blockchain, and other digital solutions. Service migration can be challenging for organizations due to the 

lack of understanding of these technologies, lack of resources needed for migration, and security risks 

associated with it [58]. In addition, other challenges are associated with service migration such as hardware 

and software compatibility issues, data transfer issues, integration issues, and cost management [61]. 

Furthermore, organizations must also consider how they can use 6G technology and blockchain solutions in 

order to provide a secure environment for their services during the migration process. Service migration in 6G 

networks can also face several challenges regarding integration with blockchain technology including: 

- Technical complexity [62], [63]: 6G networks will incorporate new and advanced technologies, such as AI 

and edge computing, which can make the migration process more complex and challenging. 

- Compatibility issues [52]: migrating services to 6G networks may require changes to the existing 

infrastructure and applications, which can lead to compatibility issues and potential data loss. 

- Interoperability challenges [8]: 6G networks will be required to work seamlessly with existing 5G, 4G, and 

even 3G networks, which can be a complex task and may require significant testing and validation. 

- High costs [64], [65]: the migration process may require significant investments in new infrastructure, 

equipment, and human resources, which can be expensive for service providers and operators. 

- Regulation and standards [66], [67]: the development of 6G networks is still in progress and there may be 

regulatory and standardization issues that need to be addressed before the migration process can begin. 

- Security concerns [11], [68]: as with any new technology, security concerns will be paramount. The 

security of 6G networks and services will need to be evaluated and addressed throughout the migration 

process to protect against threats such as cyber-attacks and data breaches. 
 

 

4. CONCLUSION 

In conclusion, service migration in blockchain technology and 6G networks will bring many benefits 

such as improved scalability, enhanced security, increased flexibility, lower latency, greater energy efficiency, 

and more economic opportunities. But it will also face several challenges such as technical complexity, 

compatibility issues, interoperability challenges, high costs, regulation and standards, and security concerns. 

The architectural trends of service migration in 6G networks will include decentralized architecture, edge 

computing, network slicing, software-defined networking, AI, and 5G-6G interworking. Advantages, state of 

art and challenges of recent applications that adopt service migration and blockchain technology in 6G have 

been discussed. Potential application service migration-based in 6G networks including DT, holograms, robot 

avatar, high density IoT, and AR & VR in 6G were described. The future directions of service migration in 6G 

networks will include autonomous systems, virtual and augmented reality, IoT, quantum communication, and 

MEC. Service providers, operators, and vendors will need to develop migration strategies that take into 

account the unique requirements of 6G networks and the need to integrate existing networks in order to fully 

realize the benefits of 6G technology. 
 

 

5. FUTURE DIRECTION 

The future of service migration in 6G is an exciting prospect. With the advancements in technology, 

service migration will become even more important as organizations continue to move their services to the 

cloud. As the technology continues to evolve, it is important to ensure that the services are secure and that any 

security vulnerabilities are addressed. Additionally, it is important to ensure that the services are running 

properly and that any issues are addressed quickly. With the blockchain technology, service migration can be a 

successful endeavor for any organization. The future directions of service migration in 6G networks are likely 

to include: 

- Autonomous systems: 6G networks will likely enable new autonomous systems, such as autonomous 

vehicles, drones, and robots, which will require new migration strategies and solutions. 

- Virtual and augmented reality: 6G networks will likely support new virtual and augmented reality 

applications, which will require new migration strategies and solutions to handle the high bandwidth and 

low-latency requirements of these applications. 

- IoT: 6G networks will likely support a large number of IoT devices and services, which will require new 

migration strategies and solutions to handle the scale and complexity of these devices and services. 

- Quantum communication: 6G networks will likely support quantum communication, which will require 

new migration strategies and solutions to handle the unique properties of quantum communication such as 

quantum key distribution and quantum teleportation. 

- MEC: 6G networks will likely support MEC which allows to bring the computing, storage and networking 

capabilities to the edge of the network, which will enable new migration strategies and solutions. 
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- Integration of 5G/4G/3G networks: as 6G networks will be designed to work seamlessly with existing 5G, 

4G, and 3G networks. Service providers will need to develop migration strategies that take into account the 

need to integrate these different networks. 
 

 

REFERENCES 
[1] A. Moubayed, A. Shami, and A. Ibrahim, “Intelligent transportation systems' orchestration: lessons learned and potential 

opportunities,” arXiv, May. 2022, arXiv preprint arXiv:2205.14040. 

[2] H. Xu, P. V. Klaine, O. Onireti, B. Cao, M. Imran, and L. Zhang, “Blockchain-enabled resource management and sharing for 6G 

communications,” Digital Communications and Networks, vol. 6, no. 3, pp. 261–269, Aug. 2020,  
doi: 10.1016/j.dcan.2020.06.002. 

[3] B. Hassan, S. Baig, and M. Asif, “Key technologies for ultra-reliable and low-latency communication in 6G,”  

IEEE Communications Standards Magazine, vol. 5, no. 2, pp. 106–113, Jun. 2021, doi: 10.1109/mcomstd.001.2000052. 
[4] W. Sun, H. Zhang, R. Wang, and Y. Zhang, “Reducing offloading latency for digital twin edge networks in 6G,”  

IEEE Transactions on Vehicular Technology, vol. 69, no. 10, pp. 12240–12251, Oct. 2020, doi: 10.1109/tvt.2020.3018817. 

[5] F. Debbabi, R. Jmal, L. Chaari, R. L. Aguiar, R. Gnichi, and S. Taleb, “Overview of AI-based algorithms for network slicing 
resource management in B5G and 6G,” 2022 International Wireless Communications and Mobile Computing (IWCMC),  

May 2022, doi: 10.1109/iwcmc55113.2022.9824988. 

[6] B. D. Deebak and F. Al-Turjman, “Drone of IoT in 6G wireless communications: technology, challenges, and future aspects,” 
Unmanned System Technologies, pp. 153–165, 2020, doi: 10.1007/978-3-030-38712-9_9. 

[7] M. N. Aman, U. Javaid, and B. Sikdar, “Security function virtualization for IoT applications in 6G networks,”  

IEEE Communications Standards Magazine, vol. 5, no. 3, pp. 90–95, Sep. 2021, doi: 10.1109/mcomstd.201.2100023. 
[8] S. Kharche and P. Dere, “Interoperability issues and challenges in 6G networks,” Journal of Mobile Multimedia, Apr. 2022,  

doi: 10.13052/jmm1550-4646.1856 
[9] S. Dang, O. Amin, B. Shihada, and M. S. Alouini, “What should 6G be?,” Nature Electronics, vol. 3, no. 1, pp. 20–29, Jan. 2020, 

doi: 10.1038/s41928-019-0355-6. 

[10] M. Jaboob, M. Hazaimeh, and A. M. Al-Ansi, “Integration of generative AI techniques and applications in student behavior and 
cognitive achievement in arab higher education,” International Journal of Human–Computer Interaction, pp. 1–14, Jan. 2024, doi: 

10.1080/10447318.2023.2300016. 

[11] F. O. Catak, M. Kuzlu, E. Catak, U. Cali, and D. Unal, “Security concerns on machine learning solutions for 6G networks in 
mmWave beam prediction,” Physical Communication, vol. 52, p. 101626, Jun. 2022, doi: 10.1016/j.phycom.2022.101626. 

[12] H. Lv, M. Wen, R. Lu, and J. Li, “An adversarial attack based on incremental learning techniques for unmanned in 6G scenes,” 

IEEE Transactions on Vehicular Technology, vol. 70, no. 6, pp. 5254–5264, Jun. 2021, doi: 10.1109/tvt.2021.3069426. 
[13] L. U. Khan, W. Saad, D. Niyato, Z. Han, and C. S. Hong, “Digital-twin-enabled 6G: vision, architectural trends, and future 

directions,” IEEE Communications Magazine, vol. 60, no. 1, pp. 74–80, Jan. 2022, doi: 10.1109/mcom.001.21143. 

[14] A. Fayad, T. Cinkler, J. Rak, and M. Jha, “Design of cost-efficient optical fronthaul for 5G/6G networks: an optimization 
perspective,” Sensors, vol. 22, no. 23, p. 9394, Dec. 2022, doi: 10.3390/s22239394. 

[15] Z. Sun, W. Liang, F. Qi, Z. Dong, and Y. Cai, “Blockchain-based dynamic spectrum sharing for 6G UIoT networks,”  

IEEE Network, vol. 35, no. 5, pp. 143–149, Sep. 2021, doi: 10.1109/mnet.101.2100138. 
[16] A. Moubayed, A. Shami, and A. Al-Dulaimi, “On end-to-end intelligent automation of 6G networks,” Future Internet, vol. 14,  

no. 6, p. 165, May 2022, doi: 10.3390/fi14060165. 

[17] R. Li, X. Liu, X. Zheng, C. Zhang, and H. Liu, “TDD4Fog: a test-driven software development platform for fog computing 
systems,” 2020 20th IEEE/ACM International Symposium on Cluster, Cloud and Internet Computing (CCGRID), May 2020,  

doi: 10.1109/ccgrid49817.2020.00-25. 

[18] G. Bindu, T. J. S. Iwin, V. R. Kanakala, G. L. K. Niharika, and B. E. Raj, “Impact of blockchain technology in 6G network: a 
comprehensive survey,” 2022 International Conference on Inventive Computation Technologies (ICICT), Jul. 2022,  

doi: 10.1109/icict54344.2022.9850463. 

[19] T. Hewa, G. Gur, A. Kalla, M. Ylianttila, A. Bracken, and M. Liyanage, “The role of blockchain in 6G: challenges, opportunities 
and research directions,” 2020 2nd 6G Wireless Summit (6G SUMMIT), Mar. 2020, doi: 10.1109/6gsummit49458.2020.9083784. 

[20] A. Kumari, R. Gupta, and S. Tanwar, “Amalgamation of blockchain and IoT for smart cities underlying 6G communication: a 

comprehensive review,” Computer Communications, vol. 172, pp. 102–118, Apr. 2021, doi: 10.1016/j.comcom.2021.03.005. 
[21] S. Wang, J. Xu, N. Zhang, and Y. Liu, “A survey on service migration in mobile edge computing,” IEEE Access, vol. 6,  

pp. 23511–23528, 2018, doi: 10.1109/access.2018.2828102. 

[22] M. Wang, T. Zhu, T. Zhang, J. Zhang, S. Yu, and W. Zhou, “Security and privacy in 6G networks: new areas and new challenges,” 
Digital Communications and Networks, vol. 6, no. 3, pp. 281–291, Aug. 2020, doi: 10.1016/j.dcan.2020.07.003. 

[23] Q. Guo, F. Tang, T. K. Rodrigues, and N. Kato, “Five disruptive technologies in 6G to support digital twin networks,”  

IEEE Wireless Communications, vol. 31, no. 1, pp. 149–155, Feb. 2024, doi: 10.1109/mwc.013.2200296. 
[24] R. A. Addad, D. L. C. Dutra, M. Bagaa, T. Taleb, and H. Flinck, “Fast service migration in 5G trends and scenarios,”  

IEEE Network, vol. 34, no. 2, pp. 92–98, Mar. 2020, doi: 10.1109/mnet.001.1800289. 

[25] A. Kalla, C. de Alwis, P. Porambage, G. Gür, and M. Liyanage, “A survey on the use of blockchain for future 6G: technical aspects, 
use cases, challenges and research directions,” Journal of Industrial Information Integration, vol. 30, p. 100404,  

Nov. 2022, doi: 10.1016/j.jii.2022.100404. 

[26] M. A. Khan et al., “Swarm of UAVs for network management in 6G: a technical review,” IEEE Transactions on Network and 
Service Management, vol. 20, no. 1, pp. 741–761, Mar. 2023, doi: 10.1109/tnsm.2022.3213370. 

[27] D. C. Nguyen, P. N. Pathirana, M. Ding, and A. Seneviratne. “Blockchain for 5G and beyond networks: a state of the art survey,” 

Journal of Network and Computer Applications, p.166, 2020. 
[28] R. A. Addad, D. L. C. Dutra, M. Bagaa, T. Taleb, and H. Flinck, “Towards studying service function chain migration patterns in 5G 

networks and beyond,” 2019 IEEE Global Communications Conference (GLOBECOM), Dec. 2019,  

doi: 10.1109/globecom38437.2019.9013983. 
[29] F. A. Salaht, F. Desprez, and A. Lebre, “An overview of service placement problem in fog and edge computing,”  

ACM Computing Surveys, vol. 53, no. 3, pp. 1–35, Jun. 2020, doi: 10.1145/3391196. 

[30] X. Qiao, Y. Huang, S. Dustdar, and J. Chen, “6G vision: an AI-driven decentralized network and service architecture,”  

IEEE Internet Computing, vol. 24, no. 4, pp. 33–40, Jul. 2020, doi: 10.1109/mic.2020.2987738. 



Indonesian J Elec Eng & Comp Sci  ISSN: 2502-4752  

 

Blockchain technology integration in service migration to 6G … (Ahmed Al-Ansi) 

1663 

[31] X. Kong, Y. Wu, H. Wang, and F. Xia, “Edge computing for internet of everything: a survey,” IEEE Internet of Things Journal, vol. 
9, no. 23, pp. 23472–23485, Dec. 2022, doi: 10.1109/jiot.2022.3200431. 

[32] H. Chergui, A. Ksentini, L. Blanco, and C. Verikoukis, “Toward zero-touch management and orchestration of massive deployment 

of network slices in 6G,” IEEE Wireless Communications, vol. 29, no. 1, pp. 86–93, Feb. 2022,  
doi: 10.1109/mwc.009.00366. 

[33] S. D. A. Shah, M. A. Gregory, and S. Li, “Cloud-native network slicing using software defined networking based multi-access edge 

computing: a survey,” IEEE Access, vol. 9, pp. 10903–10924, 2021, doi: 10.1109/access.2021.3050155. 
[34] R. Li, X. Liu, X. Zheng, C. Zhang, and H. Liu, “TDD4Fog: a test-driven software development platform for fog computing 

systems,” 2020 20th IEEE/ACM International Symposium on Cluster, Cloud and Internet Computing (CCGRID), May 2020,  

doi: 10.1109/ccgrid49817.2020.00-25. 
[35] A. M. A. Ansi and I. Fatmawati, “Integration of ICT in higher education during COVID-19 pandemic: a case study,” International 

Journal of Learning and Change, vol. 15, no. 4, pp. 430–442, 2023, doi: 10.1504/ijlc.2023.132132. 

[36] M. Kulkarni and K. Patil, “Block chain technology adoption for banking services- model based on technology-organization-
environment theory,” SSRN Electronic Journal, 2020, doi: 10.2139/ssrn.3563101. 

[37] P. Akhtar, N. Azima, A. Ghafar, and S. U. Din, “Barricades in the adoption of blockchain technology in supply chain management: 

challenges and benefits,” Transnational Marketing Journal, vol. 9, no. 1, May 2021, doi: 10.33182/tmj.v9i1.1021. 
[38] B. Vivekanadam, “Analysis of recent trend and applications in block chain technology,” Journal of ISMAC, vol. 2, no. 4,  

pp. 200–206, Oct. 2020, doi: 10.36548/jismac.2020.4.003. 

[39] D. Kumar, R. K. Singh, and A. Layek, “Block chain and its application,” Supply Chain Intelligence, pp. 113–127, 2020,  
doi: 10.1007/978-3-030-46425-7_6. 

[40] G. Gui, M. Liu, F. Tang, N. Kato, and F. Adachi, “6G: opening new horizons for integration of comfort, security, and intelligence,” 

IEEE Wireless Communications, vol. 27, no. 5, pp. 126–132, Oct. 2020, doi: 10.1109/mwc.001.1900516. 
[41] Z. Niu, S. Zhou, and N. Crespi, “Greening 6G,” Shaping Future 6G Networks, pp. 39–53, Nov. 2021,  

doi: 10.1002/9781119765554.ch4. 

[42] X. Qiao, Y. Huang, S. Dustdar, and J. Chen, “6G vision: an AI-driven decentralized network and service architecture,”  
IEEE Internet Computing, vol. 24, no. 4, pp. 33–40, Jul. 2020, doi: 10.1109/mic.2020.2987738. 

[43] Y. Li, J. Huang, Q. Sun, T. Sun, and S. Wang, “Cognitive service architecture for 6G core network,” IEEE Transactions on 

Industrial Informatics, vol. 17, no. 10, pp. 7193–7203, Oct. 2021, doi: 10.1109/tii.2021.3063697. 
[44] Y. Wang, Y. Tian, X. Hei, L. Zhu, and W. Ji, “A novel IoV block-streaming service awareness and trusted verification scheme in 

6G,” IEEE Transactions on Vehicular Technology, vol. 70, no. 6, pp. 5197–5210, Jun. 2021, doi: 10.1109/tvt.2021.3063783. 

[45] M. Gundall, J. Stegmann, M. Reichardt, and H. D. Schotten, “Downtime optimized live migration of industrial real-time control 
services,” 2022 IEEE 31st International Symposium on Industrial Electronics (ISIE), Jun. 2022,  

doi: 10.1109/isie51582.2022.9831601. 

[46] Y. Heng et al., “Six key challenges for beam management in 5.5G and 6G systems,” IEEE Communications Magazine, vol. 59, no. 
7, pp. 74–79, Jul. 2021, doi: 10.1109/mcom.001.2001184. 

[47] Y. Siriwardhana, P. Porambage, M. Liyanage, and M. Ylianttila, “AI and 6G security: opportunities and challenges,” 2021 Joint 

European Conference on Networks and Communications & amp; 6G Summit (EuCNC/6G Summit), Jun. 2021,  
doi: 10.1109/eucnc/6gsummit51104.2021.9482503. 

[48] T. Maksymyuk et al., “Blockchain-empowered framework for decentralized network management in 6G,” IEEE Communications 

Magazine, vol. 58, no. 9, pp. 86–92, Sep. 2020, doi: 10.1109/mcom.001.2000175. 
[49] P. Razmjouei, A. Kavousi-Fard, M. Dabbaghjamanesh, T. Jin, and W. Su, “DAG-based smart contract for dynamic 6G wireless 

EVs charging system,” IEEE Transactions on Green Communications and Networking, vol. 6, no. 3, pp. 1459–1467, Sep. 2022, 

doi: 10.1109/tgcn.2022.3170303. 
[50] E. Bandara, X. Liang, S. Shetty, R. Mukkamala, A. Rahman, and N. W. Keong, “Skunk a blockchain and zero trust security enabled 

federated learning platform for 5G/6G network slicing,” 2022 19th Annual IEEE International Conference on Sensing, 

Communication, and Networking (SECON), Sep. 2022, doi: 10.1109/secon55815.2022.9918536. 
[51] S. R. Garzon, H. Yildiz, and A. Kupper, “Towards decentralized identity management in multi-stakeholder 6G networks,”  

2022 1st International Conference on 6G Networking (6GNet), Jul. 2022, doi: 10.1109/6gnet54646.2022.9830163. 
[52] K. Y. Yap, H. H. Chin, and J. J. Klemeš, “Future outlook on 6G technology for renewable energy sources (RES),” Renewable and 

Sustainable Energy Reviews, vol. 167, p. 112722, Oct. 2022, doi: 10.1016/j.rser.2022.112722. 

[53] A. Dogra, R. K. Jha, and S. Jain, “A survey on beyond 5G network with the advent of 6G: architecture and emerging technologies,” 
IEEE Access, vol. 9, pp. 67512–67547, 2021, doi: 10.1109/access.2020.3031234. 

[54] P. Qi, X. Zhou, Y. Ding, S. Zheng, T. Jiang, and Z. Li, “Collaborative and incremental learning for modulation classification with 

heterogeneous local dataset in cognitive IoT,” IEEE Transactions on Green Communications and Networking, vol. 7, no. 2,  

pp. 881–893, Jun. 2023, doi: 10.1109/tgcn.2022.3186898. 

[55] A. Zakeri et al., “Digital transformation VIA 5G: deployment plans,” 2020 ITU Kaleidoscope: Industry-Driven Digital 

Transformation (ITU K), Dec. 2020, doi: 10.23919/ituk50268.2020.9303177. 
[56] A. M. Al-Ansi, A. Garad, and A. Al-Ansi, “ICT-based learning during Covid-19 outbreak: advantages, opportunities and 

challenges,” Gagasan Pendidikan Indonesia, vol. 2, no. 1, p. 10, Jun. 2021, doi: 10.30870/gpi.v2i1.10176. 

[57] O. Vermesan et al., “Internet of vehicles system of systems distributed intelligence for mobility applications,” Intelligent 
Technologies for Internet of Vehicles, pp. 93–147, 2021, doi: 10.1007/978-3-030-76493-7_4. 

[58] A. Al-Ansi, A. M. Al-Ansi, A. Muthanna, I. A. Elgendy, and A. Koucheryavy, “Survey on intelligence edge computing in 6G: 

characteristics, challenges, potential use cases, and market drivers,” Future Internet, vol. 13, no. 5, p. 118, Apr. 2021,  
doi: 10.3390/fi13050118. 

[59] S. Majumdar, L. Goratti, R. Trivisonno, G. Carle “Improving Scalability of 6G Network Automation with Distributed Deep Q-

Networks,” GLOBECOM 2022-2022 IEEE Global Communications Conference. IEEE, 2022, pp. 1265-1270,  
doi: 10.1109/GLOBECOM48099.2022.10000643. 

[60] Z. Zhang, Y. Cao, Z. Cui, W. Zhang, and J. Chen, “A many-objective optimization based intelligent intrusion detection algorithm 

for enhancing security of vehicular networks in 6G,” IEEE Transactions on Vehicular Technology, vol. 70, no. 6, pp. 5234–5243, 
Jun. 2021, doi: 10.1109/tvt.2021.3057074. 

[61] J. H. Kim, “6G and internet of things: a survey,” Journal of Management Analytics, vol. 8, no. 2, pp. 316–332, Mar. 2021,  

doi: 10.1080/23270012.2021.1882350. 
[62] L. U. Khan, I. Yaqoob, M. Imran, Z. Han, and C. S. Hong, “6G wireless systems: a vision, architectural elements, and future 

directions,” IEEE Access, vol. 8, pp. 147029–147044, 2020, doi: 10.1109/access.2020.3015289. 

 



                ISSN: 2502-4752 

Indonesian J Elec Eng & Comp Sci, Vol. 34, No. 3, June 2024: 1654-1664 

1664 

[63] U. M. Malik, M. A. Javed, S. Zeadally, and S. ul-Islam, “Energy-efficient fog computing for 6G-enabled massive IoT: recent trends 

and future opportunities,” IEEE Internet of Things Journal, vol. 9, no. 16, pp. 14572–14594, Aug. 2022,  
doi: 10.1109/jiot.2021.3068056. 

[64] P. Whig, A. Velu, and R. R. Naddikatu, “The economic impact of AI-enabled blockchain in 6G-based industry,” AI and Blockchain 

Technology in 6G Wireless Network, pp. 205–224, 2022, doi: 10.1007/978-981-19-2868-0_10. 
[65] P. P. Ray, “A review on 6G for space-air-ground integrated network: key enablers, open challenges, and future direction,” Journal 

of King Saud University - Computer and Information Sciences, vol. 34, no. 9, pp. 6949–6976, Oct. 2022,  

doi: 10.1016/j.jksuci.2021.08.014. 
[66] R. Shafin, L. Liu, V. Chandrasekhar, H. Chen, J. Reed, and J. C. Zhang, “Artificial intelligence-enabled cellular networks: a critical 

path to beyond-5G and 6G,” IEEE Wireless Communications, vol. 27, no. 2, pp. 212–217, Apr. 2020,  

doi: 10.1109/mwc.001.1900323. 
[67] S. Dang, O. Amin, B. Shihada, and M.-S. Alouini, “What should 6G be?,” Nature Electronics, vol. 3, no. 1, pp. 20–29, Jan. 2020, 

doi: 10.1038/s41928-019-0355-6. 

[68] P. Timmers, “There will be no global 6G unless we resolve sovereignty concerns in 5G governance,” Nature Electronics, vol. 3, no. 
1, pp. 10–12, Jan. 2020, doi: 10.1038/s41928-020-0366-3. 

 

 

BIOGRAPHIES OF AUTHORS 
 

 

Ahmed Al-Ansi     is Ph.D. student at faculty of Info-communication Networks and 

Systems, The Bonch-Bruevich Saint-Petersburg State University of Telecommunication, Russia. 

His main interest in edge computing, 5G and 6G communication networks, and IoT. He can be 

contacted at email: ahmedalansi16@gmail.com. 

 

 

Abdullah M. Al-Ansi     is Assistant Professor at College of Commerce and Business 

Administration, Dhofar University, Oman. He was a visiting lecturer at Universitas 

Muhammadiyah Yogyakarta in Indonesia since 2019 to 2023. His Ph.D. degree was in 

Technology Management where he graduated in 2017 and MBA in 2014. He is an editor for 

many International Journals and he has published many papers in International Journals related to 

Management, ICT in education, Technology Application and e-learning. He is also fellow 

researcher in INTI International University, Malaysia and Thamar University, Yemen. He can be 

contacted at email: aalansi@du.edu.om. 

 

 

Ammar Muthanna     Ammar Muthanna (Senior Member, IEEE) received the B.Sc., 

M.Sc., and Ph.D. degrees from the Saint-Petersburg State University of Telecommunications, in 

2009, 2011, and 2016, respectively. From 2017 to 2019, he was a Postdoctoral Researcher at 

RUDN University. He took part in the Erasmus Student Program at the Faculty of Electrical 

Engineering, University of Ljubljana, in 2012 and 2013, and a Visitor Researcher at Tampere 

University, Finland, in 2014. He is a Research Associate Professor with the Centre for 

Telecommunication, Sri Lanka Technological Campus, Padukka, Sri Lanka. He has been an 

Active Member of the Technical Program Committee on many international conferences and 

journals. He is the Expert at the Judges Panel and the Challenge Management Board at AI-5G-

Challenge, ITU, and a Russian Host Organizer. His research interests include wireless 

communications, 5G/6G cellular systems, the IoT applications, edge computing, and software-

defined networking. He can be contacted at email: muthanna.asa@spbgut.ru. 
 

 

Andrey Koucheryavy     Andrey Koucheryavy After graduating from Leningrad 

University of Telecommunications in 1974, A. Koucheryavy joined Telecommunication 

Research Institute LONIIS, where he worked till October 2003 (from 1986 to 2003 as the First 

Deputy Director). Dr. A. Koucheryavy holds Professor position at the Bonch-Bruevich St. 

Petersburg State University of Telecommunications (SUT) since 1998. There, in 2011 he became 

a Chaired Professor in “Telecommunication Networks and data transmission” department. Dr. A. 

Koucheryavy was an advisor of the Central Science Research Telecommunication Institute 

(ZNIIS) from 2003 to 2010. Co-founder of the International Teletraffic Seminar (1993, 1995, 

1998, 2002); founder of the model network for digital networks at LONIIS (1997); co-founder of 

the model network for packet networks at ZNIIS (2004); co-founder of the IoT Laboratory (2012) 

and Quality of Experience and IPTV Laboratory (2014) at SUT. Chair of the Scientific school on 

teletraffic theory in LONIIS (1990-2003); Founder and scientific school chair “IoT and self-

organizing networks” in SUT (2010 up to now); Steering committee member of IEEE technically 

co-sponsored series of conferences ICACT. He can be contacted at email: akouch@mail.ru. 
 

https://orcid.org/0000-0003-4060-8144
https://scholar.google.com/citations?hl=ru&user=1QnwT-QAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57223338850
https://orcid.org/0000-0002-1682-3154
https://scholar.google.com/citations?user=aDNicKMAAAAJ&hl=en&oi=sra
https://www.scopus.com/authid/detail.uri?authorId=57222490302
https://www.webofscience.com/wos/author/record/Y-3996-2018
https://orcid.org/0000-0003-0213-8145
https://scholar.google.com/citations?user=laWq7-4AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56121861000
https://www.webofscience.com/wos/author/record/556796
https://orcid.org/0000-0003-4479-2479
https://scholar.google.com/citations?user=SbK9GJYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=15061496600
https://www.webofscience.com/wos/author/record/992973

