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Preface

On April 20, 2020, the National Development and Reform Commission (NDRC) clarified for the first 

time the scope of “New Infrastructure” including information infrastructure represented by 5G, 

satellite Internet and blockchain, integrated infrastructure represented by smart transportation 

and smart energy, and innovative infrastructure represented by major scientific and technological 

infrastructure, science and education infrastructure. 

As a key area of early “New Infrastructure”, 5G is responsible for the ubiquitous network 

interconnection in various fields of the “New Infrastructure”, which is the blood vessel of information 

in all field of “New Infrastructure”, from design to construction, from demonstration applications 

to the entire life cycle of operation and maintenance. With industrial upgrading and technological 

changes, distributed, co-construction and sharing mechanisms and business models have gradually 

become an important trend in the “New Infrastructure” era for the in-depth and efficient use of 

resources and the improvement of the openness, fairness and credibility of the industry, and it is 

urgent to adopt new technology systems such as blockchain to replace authoritative credit subjects 

and third-party endorsements to avoid the collapse of the credit system caused by a single point of 

failure. Therefore, in the era of “New Infrastructure”, 5G network and blockchain, as the underlying key 

infrastructure to provide network interconnection and credit interconnection, will be mutually driven 

and jointly promote the integration and development, and provide a brand-new life cycle support 

for the “New Infrastructure”, from the construction phrase of supply chain management, financial 

control, data sharing, and credit supervision to the application phrase of Industrial Internet, intelligent 

transportation, smart energy, and other fields. 

“New Infrastructure” is a new infrastructure system that serves the country's long-term development 

and the strategic needs of the "Two Powers" construction policy. Driven by technological innovation 

and based on information networks, it provides services such as digital transformation, intelligent 

upgrading and integration innovation. 



Contents

Blockchain empowers 5G 

network trust change01 Summary and Outlook19

Appendix: Abbreviation and Acronyms2005 Large-scale deployment of 

blockchain based on 5G

2.1  The difficulty of blockchain deployment 

2.2  Blockchain deployment architecture based

        on 5G+MEC

2.3  5G+ blockchain expandability 

05

08

11

13

14

14

16

16

17

18

12 Typical application scenario of 

5G+ blockchain

3.1  Supply Chain 

3.2  Finance

3.3  Multi-party information sharing

3.4  Credit Supervision

3.5  Industry Internet

3.6  Smart Transportation

3.7  Smart Energy



01

Figure 1 Hierarchical relationship among various fields of “New Infrastructure”
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“New Infrastructure” is a new infrastructure system that is driven by technological innovation and based on 

information networks, and provides services such as digital transformation, intelligent upgrading, and integration 

and innovation. The technologies in various fields of the new infrastructure can be divided into three layers, as shown 

in Figure 1, network interconnection layer, credit interconnection layer, and smart application layer. In the network 

interconnection layer, 5G network is the underlying infrastructure that provides ubiquitous network interconnection, 

so 5G network is the core of the “New Infrastructure” network interconnection layer.

Blockchain empowers 5G 
network trust change
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With the increasing popularity of 5G service applications, the traditional centralized application service 

architecture is facing a growing trust crisis. In a centralized architecture, the trustworthy, security and 

integrity of all network entities, network behaviors and network data are provided by an application 

service data center controlled by a single entity or a third-party certification agency. Therefore, when the 

centralized application service data centers and third-party certification agencies are subject to a cyber-

attack or malicious tampering, the trust mechanism of the entire network becomes dysfunctional. In 

order to deal with the trust crisis of centralized network architecture, Mr. Satoshi Nakamoto proposed a 

distributed ledger technology based on chain structure data and consensus algorithm in 2008, which 

strengthened security with asymmetric encryption, digital signature, time stamp and other technologies, 

that is blockchain, to provide a machine-code-oriented trust mechanism. Using asymmetric encryption 

and security algorithms to register the corresponding address, blockchain technology can ensure the 

uniqueness of the identity; secondly, using the tamper-proof feature of blockchain technology to increase 

the authenticity of network transaction data; in addition, using blockchain smart contract to improve the 

efficiency of multi-party transaction settlement.

 Therefore, the features of Blockchain, such as decentralization, privacy protection, anti-tampering and 

traceability, can promote the efficient development of 5G applications. Blockchain technology can encourage 

social resources to be invested in the construction and sharing of base stations to save operators' construction 

investment, and provide technical support for trusted sharing of spectrum resources. 

privacy protection  traceability anti-tampering decentralization

The higher 5G working frequency band also means greater path loss, smaller coverage radius, and higher 

network construction costs. The future 6G three-dimensional network architecture will also attract more 

network operators. Therefore, the network co-construction and sharing will be the inevitable trend of future 

network construction. On the other hand, in addition to telecom operators owning licensed spectrum, a 

large number of vertical industries can only use limited unlicensed spectrum. Therefore, in a network built 

by multiple parties and with dynamic spectrum sharing, how to measure the dynamic spectrum sharing 

status fairly and trustfully for achieving accurate and efficient real-time settlement of spectrum dynamic 

sharing transactions is the key to ensure stable operation of the entire network. 

As a distributed ledger technology, the blockchain has the characteristics of decentralization, openness 

5G Dynamic spectrum management and sharing
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and transparency and tamper-proof, and the upper-level smart contract of the blockchain has the natural 

advantages of enabling intelligent settlement, value transfer, and resource sharing, and the spectrum 

information can also be recorded through the blockchain. In the blockchain system, all participants can 

supervise and record, but cannot tamper or delete the information, which makes the sharing of radio 

spectrum resources and the value transfer process more open, transparent, authentic and trustworthy, 

thereby, the value realization, value transfer and sharing of radio spectrum resources between different 

spectrum owners can be achieved. 

Blockchain technology is used to build a decentralized network infrastructure, which will mobilize 

users to turn their electronic products into micro base stations, helping the operators to save the 

cost, and at the same time, each participating users can also become the entrance to the blockchain 

chain. Through the blockchain smart contract technology, the users' idle traffic can be monetized, 

which helps operators to extensively establish 5G-related infrastructure, and promotes the rapid 

implementation and development of 5G network. In the future, the deployment of blockchain 

applications is related to the development of 5G network, and it will also test the ability to control the 

resources of service providers.

Coordination between macro and micro base stations

The MEC at the edge of a mobile network often has limited hardware resources due to limited 

conditions such as the equipment room and environment, while there are some equipment around 

the MEC with strong processing capabilities, such as the local network server connected to the MEC 

or some personal computers in the local network, all have certain storage and computation resources. 

By using the blockchain technology, the idle resources can be gathered to form a resource network of 

"unlimited nodes", and then converge into a powerful resource pool, and the owners will be rewarded 

through gain token on the blockchain or pay off the blockchain. In this way, the resources distributed on 

each node can be optimized in real time, saving MEC deployment costs and resource utilization efficiency. 

In addition to resource sharing, blockchain can bring value in many areas such as enhancing MEC 

billing capabilities, identity authentication, data storage, and transactions. In short, the integration of 

blockchain and MEC has natural advantages, such as the following aspects:

Integration of blockchain and MEC
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With the commercial promotion of MEC and the sinking of mobile services, new requirements will 

inevitably arise, such as billing models for new services and user identity authentication in complex 

service scenarios. By leveraging its unique advantages of fairness, impartiality, credibility and tamper-

proof, the blockchain can provide solutions for these new service scenarios and create brand-new 

business models.

Cost saving

The traditional alliance chain requires multi-node servers, which occupies the space of the equipment room 

with high deployment costs. With the natural distributed deployment and edge computing capabilities, 

MEC is suitable for being a blockchain carrier without increasing hardware resource investment. 

Data loading on Chain conveniently

MEC is deployed at edge nodes, and the data of local service offloading is directly uploaded to the chain 

through internal interfaces, reducing data uploading links and manual participation, and ensuring the 

consistency of data on- and off- the chain. 

Fast deployment

In terms of engineering deployment, the blockchain is directly integrated into the MEC as a capability 

component, and can be deployed easily and quickly. 

Strong business scalability

There are many local services. MEC can formulate flexible strategies for the data distribution and data 

uploading on chain according to the service characteristics, so as to facilitate the rapid expansion of 

service on the blockchain.

004
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Large-scale deployment of 
blockchain based on 5G

Since its inception, the blockchain technology has once flourished in terms of theoretical concepts 

and application expectations, but, in recent years, its application implementation has fallen into a great 

dilemma, which is closely related to its technical nature. As a technical system developed on the basis 

of distributed databases, the blockchain system faces core problems such as low storage efficiency 

and limited throughput performance due to the number of nodes in the chain, moreover, hundreds 

of vertical isomerism blockchain system has led to a state of segregation of the underlying technology 

platform, which brings new problems for data synchronization, monitoring and management and 

other aspects.

The difficulty of blockchain deployment2.1

Storage resources

One of the core concepts of blockchain technology is to achieve the purpose of tamper-proofing 

data through distributed storage of the same chain-type data structure indexed by timestamps on the 

nodes on the chain, which itself is a way to achieve higher reliable distributed data storage solution 

with a sacrifice of storage efficiency. Theoretically, since the data on the blockchain will not be deleted, 

as the length of the blockchain increases, the data storage amount of distributed nodes on the chain 
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Throughput

Interconnection

Data Synchronization

increases day by day, bringing huge storage burden to every node in the network and even the entire 

blockchain network. Therefore, how to slow down data growth rate stored on the nodes of the chain 

or control it in a limited area is the key to solving the limited storage resources and low resource utilization. 

At present, the bottlenecks of the deployment of blockchain applications mainly focuses on consensus 

algorithms solving the low throughput and high latency. The transaction throughput of public 

blockchain platforms represented by Bitcoin and Ethereum is lower than 7/sec and 20/sec, while 

about 8000 transactions/sec for Visa payment, and 250,000 transactions/sec at the peak for Alipay. The 

consensus algorithm is the key to the throughput of the blockchain system. As the number of nodes 

that get involved into the consensus increases, the efficiency of the consensus algorithm will gradually 

decrease. Therefore, how to design a consensus algorithm that not only has the fault tolerance 

capability, but also ensures high efficiency and fast consistency for nodes on the chain is the core of 

improving the throughput of the blockchain system. 

At present, standards and technical specifications in the blockchain field are not mature domestically 

and internationally, and the blockchain application driver in China mainly comes from Internet 

companies with advantages in software development and application promotion. However, the 

competition in the blockchain field has led to the establishment of vertical isomerism blockchain 

systems according to the requirements of vertical industry users, resulting to the system divided into 

many blocks that cannot be interconnected, so the cross-chains inter-connectivity has become a 

limitations in the large-scale application of blockchain technology. 

In the blockchain technology system, high-efficiency and accurate synchronization of distributed 

database data on nodes on a chain is the key to improving the fault tolerance performance of the 

consensus algorithm and ensuring data integrity and consistency. At present, data synchronization 

between nodes on a chain is implemented by randomly forwarding logical broadcast messages to 

neighboring nodes. However, the broadcast of message data needs to occupy multiple physical 

channels. Therefore, the bandwidth resource consumption of message data synchronization 
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Due to the technical characteristics of blockchain such as distribution, anonymity and automatic 

execution of smart contracts, new problems and challenges have been brought to transparent 

and controllable supervision. In a distributed network architecture, there is no centralized storage 

processing node, so it is difficult for the network supervision entity to supervise a large number of 

nodes on the chain at the same time. 

As a distributed system, with the expansion of nodes on the blockchain, the execution of the 

consensus algorithm will consume more network bandwidth Wand computing resources. Therefore, 

the blockchain technology has high requirements for storage, computing, and network resources. 

Through the introduction of Multi-Access Edge Computing (MEC) and vertical industry infrastructure, 

5G technology provides abundant storage and computing resources for the blockchain technology, 

and provides powerful guarantee for message synchronization between the nodes on the blockchain 

through broadcast, multicast and abundant variable bandwidth resources. 

Supervision

Vertically, the 5G+MEC-based blockchain deployment plan adopts the alliance chain model, taking the 

distributed cloud resource infrastructure such as operator MEC as the core, and integrating the private 

cloud resources of the vertical industry as a dynamic lightweight chain node, to provide the underlying 

infrastructure with stability and flexible expansion capability for the blockchain system application; 

horizontally, the multi-chain sharding design is introduced, and all nodes are dynamically divided into 

multiple blockchain sharding, to avoid the loss of the throughput performance of the blockchain 

system due to the increase in the number of nodes on the chain on the premise of ensuring security 

and credibility. Overall, the blockchain deployment architecture based on 5G + MEC has the following 

technical advantages: 

Blockchain deployment architecture based on 5G+MEC2.2

and the synchronization delay jitter of the nodes on the chain are key indicators to measure the 

synchronization performance of blockchain data. 



08

Figure 2 Blockchain deployment architecture diagram based on 5G+MEC

At the logical architecture level, in order to improve the utilization of storage resources, the blockchain 

system adopts a multi-layer hierarchical deployment in the vertical direction. All data on chain is stored 

on the Data Center (DC) or local DC where resources are relatively sufficient. A part of nodes in the 

edge DCs where resources are relatively insufficient are selected as full nodes to store all data on the 

chain, while another part of nodes of edge DCs are selected as lightweight nodes to store only part 

of the data on the chain, and when necessary, all data on the chain can be obtained by sending data 

synchronization requests to the full nodes. 
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Storage and computing resources

5G+MEC provides a stable underlying infrastructure

The 5G network infrastructure adopts a cloud deployment model.  Tak ing the three-layer 

communication cloud architecture as an example, the edge cloud platform will adopt a multi-level 

deployment architecture. Based on the difference in latency and bandwidth requirements of edge 

services, operators deploy nearly a hundred edge cloud platforms in local DCs (Data Centers) and 

nearly a thousand lightweight edge cloud platforms in edge DCs. The operator's MEC edge cloud 

platform covers all major cities and business hotspots across the country, and can provide stable, 

large-scale, distributed underlying infrastructure for blockchain applications. 
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At present, the problem of interoperability which restrict the large-scale application of the blockchain, 

is essentially caused by the limited underlying infrastructure of Internet companies and the 

independent vertical deploy mode for the early deployment. With the open source of code of each 

mainstream blockchain platform, Internet companies have independently developed or re-developed 

it on the basis of open source code, then thousands of blockchains have been generated within a 

few years. Due to the limited resources at the bottom layer, the fragments of blockchains are cut and 

the isomerism chains can hardly be interconnected. Cross-chains have been a difficult problem that 

cannot be bypassed by the blockchain normalization application in recent years. The blockchain 

system based on the 5G+MEC large-scale lower-layer infrastructure adopts a unified lower-layer 

blockchain architecture to fundamentally avoid the independent vertical separation problem during 

the large-scale application of the blockchain and ensure the interworking of the whole network. 

 Interconnection

Sharding technology

To avoid the problem of limitation of blockchain system throughput caused by the increase of nodes 

on a chain, the multi-chain sharding structure design is adopted on the horizontal layer. All network 

nodes are divided into multiple blockchain sharding, each of which stores different blockchain, and the 

nodes on the adjacent sharding edge can be used as cross-chain nodes to support dynamic switching 

of nodes between chains and reduce the imbalance between network resources and application 

requirements, which is caused by the dynamic adjust of nodes, and enhance the safety and reliability 

of the system. 

On-chain and off-chain resource sharing

In order to further improve the scalability of the blockchain system, private cloud resources in vertical 

industries are vertically integrated as lightweight dynamic nodes, which can not only further expand 

the underlying resource pool of the blockchain and improve resource utilization efficiency, but also 

provide an open, credible, flexible and efficient cooperation model for the sharing of cloud resources 

between operators and vertical industry, to enhance the flexible expansion capability of the blockchain system. 
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Satellite broadcast

The integration of communications networks between sky and ground is an inevitable trend of future 

communications network development. Satellite communications not only has advantages in wide 

coverage and large links, but also saves most bandwidth in message broadcasting. Therefore, in the future 

integrated network architecture, the implementation of on-chain node message broadcast based on satellite 

links will further reduce network bandwidth requirements. 

In  terms of blockchain supervision, the operator's blockchain platform that uses the alliance chain mode can 

improve the unified supervision capability of the infrastructure at the IaaS layer, and can solve the problem of 

decentralized supervision of the public chain model. In addition, the alliance chain mode can cancel incentive 

mechanism to avoid the problem of digital currency supervision. In addition, the security risks caused by the 

unified supervision of basic resources at the IaaS layer are not limited to the blockchain system, the same risk also 

exists in the non-blockchain system. Therefore, the operator's blockchain platform, adopting the alliance chain 

model, can effectively improve the problems of subject dispersion and digital currency management under 

in incentive mechanism in the supervision of the blockchain system, without increasing the risk of security 

management and control. 

Data Synchronization Calculation

Multicast mechanism

When broadcasting message data, the blockchain system still uses the point-to-point forwarding mode, 

which consumes a large amount of network bandwidth. In fact, a perfect multicast mechanism already 

exists in the communication network, which can provide a solution with higher bandwidth saving, higher 

efficiency, and better synchronization effect for data broadcast between nodes on the chain. 

Data Synchronization Calculation
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Network sharding is an on-chain capacity expansion technology, which aims to enable nodes in the 

same sharding to maintain the same blockchain and nodes in different sharding to maintain the different 

blockchain by dividing blockchain nodes into different sharding, which is similar to 5G network frequency 

reuse, and can theoretically double the capacity of the entire network. 

 Network sharding design

Blockchain Expansion Technical System

5G+blockchain expandability2.3

Currently, there have been over 2000 blockchain platforms with a certain scale that are publicly 

announced around the world. Due to the slow processing speed of the blocks, the congestion of 

transactions is a serious challenge to all platforms. For example, when the Bit Coin (BTC) platform 

becomes congested, the number of unconfirmed transactions reached 190000. Therefore, expansion 

has become a key problem, waiting to be solved in the implementation of blockchain applications. 

According to the logical relationship between the expansion technology and the blockchain 

technology system, the current expansion technology can be divided into three types: on-chain 

expansion technology, off-chain expansion technology, and bottom-layer expansion technology. 

On-chain expansion technology mainly optimizes and improves the consensus algorithm, network 

architecture, and data structure of the blockchain itself, such as Byzantine consensus algorithm, 

network sharding technology, block expansion, directed acyclic graph, etc. The core idea of the off-

chain expansion technology is to transfer transactions on the target blockchain to non-blockchain 

systems, side chains or other blockchain systems without changing the basic protocol of the target 

blockchain. Only a small amount of key data such as transaction status and calculation results is 

uploaded to the target blockchain to solve the problem of limited storage and computing resource 

of the target blockchain, such as status channels, off-chain computing, sidechain technology, etc. The 

bottom layer expansion technology is a kind of technology that improves the expansion performance 

of the blockchain by optimizing the bottom layer network protocol under the blockchain layer and 

improving the message broadcast efficiency without changing the technical system of the blockchain 

itself, such as multicast locking group and inter-planetary file system (IPFS). 
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By the end of 2019, about 150,000 5G base stations have been deployed in China. Among the key areas 

of new infrastructure, 5G infrastructure is developing fast. As the basic guarantee for new infrastructure 

construction, the 5G+ blockchain network can provide basic support for material supply, logistics tracking, 

equipment environment monitoring, personnel operation recording and financial risk assessment, based 

on ubiquitous network interconnection and efficient trust interconnection. 

Typical application 
scenario of 5G+ blockchain

Supply Chain3.1

The supply chain industry is facing the challenge of massive data and huge complexity. Information 

is usually isolated, difficult to access, inconsistent in format, or difficult to analyze. However, the 

application of the 5G+ blockchain technology can efficiently optimize the supply chain business 

process, and significantly improve productivity and profitability.

5G will promote the evolution of AI and IoT into intelligent internet. Along with the seamless integration of AI 

and IoT, the high bandwidth and low latency of 5G can virtualize and sink the powerful cloud capabilities to the 

terminal, enhancing terminal capabilities, thereby enabling the full process of product design, procurement, 

production, logistics, and delivery. This is also an important embodiment of the intelligent supply chain. 

Intelligence: Promote intelligence upgrade through 5G
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The trust of a large number of participants in a complex supply chain is a prerequisite for smooth operation. 

Blockchain technology can provide technical support for establishing multi-party trust in the supply 

chain system and preventing data being tampered. The blockchain-based supply chain system has strong 

data interoperability, allowing multiple parties to share supply chain information, increasing supply chain 

transparency, tracking the information lifecycle, effectively maintaining the accuracy and integrity of data, 

helping reduce supply chain information delays and contract disputes, and avoiding fraud. 

In essence, a smart contract is a segment of code in a single block on a blockchain and is automatically 

executed when certain conditions are met. The utilization of smart contracts can simplify and automate all 

processes from purchase orders and delivery notifications to inventory management and reporting. 

Efficiency: Improve automation through smart contracts

With the help of the blockchain technology, the information of each step in the supply chain process is 

recorded in a secure public database, which cannot be tampered by any related party, otherwise, it will be 

discovered immediately. 

Traceability: tracking the production and purchasing process

The most distinctive feature of the new financial era is the deep integration and innovation of finance and 

technology. Blockchain strengthens the connection and collaboration between participants and improves 

the efficiency of value exchange. Meanwhile, the blockchain provides an innovation basis for trust-based 

ubiquitous financial business scenarios, and makes it possible to innovate cross-industry integration 

business models in the future. In addition, in the 5G era, the low latency, high speed, and Internet of 

everything functions will be applied to the financial industry, saving many intermediate links in financial 

capital allocation, to enable efficient and rapid capital flow and allow funds exert greater benefits, to 

promotes the reasonable flow of financial resources among all demand bodies in the society. 

Finance3.2
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The blockchain technology is used to realize credit penetration between the upstream and downstream 

of supply chain, and store the data of the four streams (information flow, business flow, logistics and capital 

flow) and the financing data on the chain, thus improving data reliability and solving the pain points of 

information split. In addition, through smart contracts, digital vouchers can be split and transferred in 

multiple levels, greatly improving the utilization of funds, solving the problems of financing difficulties and 

high financing costs for small and medium-sized enterprises. 

The cross-organization payment and settlement platform based on the blockchain technology no longer 

requires additional credit agencies, and the direct interaction can be established between transaction 

parties to share the transaction data flow, simplify the reconciliation process, and perform real-time 

liquidation, thereby the payment efficiency is greatly improved.

The 5G+ new infrastructure will bring explosive growth to AR/VR/MR, industrial Internet/Internet of Vehicles, 

smart city, artificial intelligence and other emerging fields, and data generation will increase exponentially. 

The massive data exchange and sharing of 5G will bring many benefits to society and individuals, increase 

the efficiency of resource allocation worldwide, and may be applied in smart grids, smart homes, smart 

transportation, smart medical care, IoT and other fields.

The data sharing and exchange solution based on the blockchain technology is to de-center the network 

architecture. During the data release and collaboration process, the data provider's service system releases 

resources on the local shared exchange node, then the shared exchange node upload the resource 

directory on the chain through the blockchain node, and other nodes on the blockchain complete the 

information synchronization process, so that the resource directory can be queried on the chain. In the 

process of data exchange and collaboration, the data requesting party queries the data resources on the 

chain through the shared exchange node, and submits a data application to the data source supplier 

through the shared exchange node, and after the data provider approves the application on the shared 

exchange node, an exchange record is submitted to the blockchain, and then after passing the review of 

Supply chain finance

Payment and settlement

Multi-party information sharing3.3
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the blockchain supervisor, the transaction record will be added to the new "ledger", permanently saved to 

the blockchain, and broadcasted on the chain. The shared exchange node of the data provider pushes data 

to the shared exchange node of the data requester through the network to complete data exchange. 

Each step from data collection to distribution can be recorded on the blockchain, so that the data source 

can be traced back, and then restricted, to improve data quality. The blockchain-based decentralized data 

trading platform can form a large-scale global data trading scenario. 

In terms of credit supervision, all participants in the blockchain store the original data in the database, 

and submit a small amount of summary information to the blockchain for storage, and the inquiry 

requests are forwarded to the original data provider through the blockchain, so that all parties can query 

massive external data without leaking their core business data. The credit system ensures the reliability 

of original data, based on tamper-proof function of blockchain, which constitutes the basis of a feasible 

technical architecture. Due to the interconnection of everything and the fast speed of 5G networks, the 

financial industry will show an explosive growth in the amount of data collection in the future, so, through 

massive amounts of data, the natural attributes and economic behaviors of enterprises and individuals 

can be analyzed, and a financial credit rating system with a wider dimension and higher credibility will be 

cultivated, which will thoroughly solve the problems of strong subjectivity, poor reliability, and data fraud in 

the current credit reporting system. 

Credit Supervision3.4

Blockchain technology can help find solutions to the problems of collaboration, sharing, and security 

currently faced by the Industry Internet. First of all, from the perspective of collaboration, the process 

of collaboration is described through the blockchain smart contract, so that the related files can be 

stored in the blockchain, and the whole process is transparent and traceable to improve the efficiency of 

collaboration. In the manufacturing process, the distributed intelligent production network is transformed 

Industry Internet3.5
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into a hybrid cloud-chain production network by use of the blockchain technology, which is expected 

to be more efficient, more responsive, and lower energy consumption than most network based on 

centralized industrial cloud technologies. The cross-organization data exchange during production is all 

implemented through the blockchain, and the order information, operation information, and historical 

events are all recorded in the chain, with distributed storage and temper-proof, therefore, the traceability 

and management of all products are more secure and convenient. From the perspective of security, the 

industry internet involves equipment security, control security, network security, application security and 

data security, etc. Data security has solutions at the data sharing level, and the blockchain can also provide 

solutions at multiple levels such as device identity management, device access authentication, and device 

status monitoring for the equipment security and network security. 

Smart Transportation3.6

 The loss and maintenance status of transport carrier components can be publicly recorded in the ledger of 

the blockchain, facilitating traceable and anti-tampering features of the blockchain to achieve the monitor 

and maintain of the components. 

Component status 

When driving the intelligent transport carrier, the decentralization and tamper-proof features can ensure 

the integrity of the safety information and the security of the intelligent transport carrier. At the same time, 

the high reliability and low latency transmission of 5G can ensure timely consensus on secure information 

in the blockchain network, and provide historical basis for tracking safe driving records. 

Traffic information recording

The blockchain can solve the problem of mutual trust between different traffic service systems, ensuring 

the reliability of data exchanged. The 5G+ blockchain technology can bring forward the arrival of the traffic 

integration era, which is significant to the national economy. 

 Heterogeneous transport networks
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By use of the blockchain, the vehicle license, driver's personal information, and driving license information, 

the vehicle speed, driving track and behaviors of each component can by uploaded to the blockchain in 

real time. Because blockchain records cannot be tampered, traffic policemen can determine responsible 

persons and behaviors in accordance with block information to effectively reduce the processing time of 

traffic accidents and improve the safety of the overall traffic environment. 

Traffic violation and accident identification

The blockchain technology is used to bundle vehicle owners and vehicle information, and vehicle owners 

can reserve parking time in advance through their mobile phones. When the vehicle owner arrives 

at the parking place, the vehicle owner and vehicle information is intelligently identified, and the 

vehicle owner is guided into the corresponding parking position, and then the above information is 

transmitted to the blockchain. When a vehicle leaves the parking place, the parking fee is automatically 

calculated based on the recorded time, and is deducted from the electronic wallet bound with the 

vehicle owner. The blockchain-based parking lot can effectively improve the efficiency of the parking 

and the transportation management. 

Smart parking lot

In blockchain-based charging pile sharing applications, electric vehicles, charging piles, power companies, 

brokers, etc. can all be registered in open blockchain systems. As a point-to-point transaction, the trading 

participants can flexibly set the contract period, number of charges, price and commission ratio according 

to the market changes and their own affordability, etc. and blockchain operation mechanism ensures the 

honest implementation of the contract and maximizes interests of the trading participants. 

 Shared charging pile
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The inspection mode of ultra-high voltage l ine is sti l l  in the process of digital/intell igent 

transformation, the technologies of the whole process such as automatic collection, trusted storage, 

record traceability, intelligent analysis, etc. are still incomplete, and data analysis is difficult. The 

blockchain-based underlying data storage, combined with the IoT, big data, artificial intelligence and 

other technologies, provides line inspection management services for power transmission enterprises, 

and improve the quality and efficiency of inspection. 

 Line inspection

In a distributed electric power trading market, built through the blockchain, electric power resources 

are treated as digital assets for trade, when the quotations and purchases are completed, the 

information exchanges and value transfers are completed between power producers and consumers 

as well. All the users in the power distribution network adjust their electricity consumption according 

to the result of the electric P2P transaction, and using the smart meters supporting the blockchain 

node, the transaction is done by the smart meter independently, without the participation of the 

power grid company. 

Electric power trading

The network communication technology of the 5G+ blockchain is expected to further improve 

the traditional ecological system for power equipment manufacturing, the O&M of power plant 

and grid, improve line security and management efficiency, and greatly reduce labor costs. 

Smart Energy3.7
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Summary and Outlook

As the latest technological field in the "New Infrastructure", blockchain has attracted much attention and expectations 

for its application potential and development trends. Therefore, the blockchain has been included in the 13th Five-

Year Plan as a national strategic cutting-edge technology and an important breakthrough in independent innovation 

of core technologies. However, blockchain technology, which is still in the initial stage of technical development 

and has relatively large requirements for resources, still faces many problems such as the lack of "killer" applications, 

limited node resources, and limited transmission bandwidth when deployed. And 5G network, a pioneer in the "New 

Infrastructure," has a relatively mature and stable network architecture, and the commercial applications that have been 

gradually deployed, when providing the mature infrastructure and network resources for blockchain, it also cultivates a 

large number of application requirements, making a hotbed for the incubation of large-scale blockchain applications. 

The application of the blockchain can not only enhance the trust, fairness and security capabilities in the 5G network co-

construction and sharing and business mode, but also provide trust and fair traceability guarantee for the supply chain, 

finance, data sharing and supervision in the “New Infrastructure” construction phase based on the 5G+ blockchain, and 

also provide the ubiquitous interconnection of integrated network in the industrial Internet, intelligent transportation, 

smart energy, big data center and artificial intelligence and so on, and the connectivity of network and credit for the full 

lifecycle from construction to application of the “New Infrastructure”, so the 5G+  blockchain based on data center and 

converged with AI capabilities is the foundation of the “New Infrastructure”. 

In the future, one of the important trends in blockchain technology development is to achieve large-scale network 

deployment, which needs to go through three phases. Firstly, blockchain network large-scale deployment in the 

telecom field will be implemented on the telecom infrastructure network to form the prototype of blockchain network, 

and secondly, the cross-chain interconnection between the telecom planning network blockchain and the vertical 

industry blockchain will be implemented, forming the blockchain infrastructure for the entire industry, and thirdly, the 

connection between the blockchain and the non-chain network, even the physical world, through the status channel 

and off-chain calculating, will be implemented and finally realize ubiquitous network trust. 

In the era of "New Infrastructure," the integration and the mutual motivating of the 5G network and the blockchain is a 

long way, still needs to be explored!
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Appendix: Abbreviation and Acronyms

Acronyms Full Name

4G 4th Generation

5G 5th Generation

AI Artificial Intelligence

BaaS Blockchain as a Service

BTC Bit Coin

DApp Decentralized Application

DC Data Center

DPOS Delegated Proof of Stake

eMBB Enhance Mobile Broadband

GDP Gross Domestic Product

GPU Graphics Processing Unit

IaaS Infrastructure as a Service

IoT Internet of Things

IPFS Inter Planetary File System

MEC Multi-Access Edge Computing

mMTC massive Machine Type of Communication

P2P Peer to Peer

PBFT Practical Byzantine Fault Tolerance

POS Proof of Stake

POW Proof of Work

uRLLC ultra-Reliable and Low Latency Communications
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