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Abstract—  

Today’s edge networks are the intelligent connectivity of 5G vehicles has primarily handled simultaneously 

with a large variety of fast-moving devices on the cell's bottom. Ground, time-based various cluster or zone 

links rapidly identified and the proposed Zone vehicle transport technology is based on industry 5.0 this 

focusing on autonomous vehicles, robotic drones and taxi, and driverless systems like the car, truck, train, etc. It 

is challenging to access rapid network knowledge and a variety of facilities at the early stages of particular 

vehicle information, acceleration, controlling to this mesh communication with multi-level layers, 

infrastructures, fast networks, clouds, loads, etc. This article has a field system to handle systems of tremendous 

range. Fast mobility in multi-casts and zones meshing is solved by this paper. Here, cell coverage-based zones 

with particular antenna specification systems and broadcast radio service are established by ns2 tool with 

numerous connections of RSU, vehicle, accessories, rapid network, infrastructure, cloud, etc. 

Keywords— Smart vehicle-zone, Cooperative device, 5G Cell Zone, Cell coverage, vehicle to everything, Ad 

hoc network 

I. INTRODUCTION  

The current networking can solve challenges, issues, and drawbacks of any kind. It will respond to 

any new problem that involves predicting all associated variables and meeting customer expectations. 

In fact, 5 G systems must not only overcome complexity to reduce delay, but they must also address 

future applications, apart from previous generations ' expectations. The performance, confidence, and 

latency scenario are very different. The rapid changes in the zone have, for instance, a growing reality, 

technical, and autonomous vehicles. Figure 1a displays the 5G paradigms [1,2,3]. 

 

` The research may entail a partnership between 5G, Internet of Things (IoT), and Vehicle Internet 

(IoV) for zone communication, as this autonomous vehicle is a trivial information vehicle. The 

independent routing in a map and first description of 5G scenario are to be addressed, so you can create 

a smart vehicle zone with the appropriate coverage, scale, equipment, range, mobility, distance, etc. 

The 5GPP roadmap describes latency requirements for less than 5 square meters and for its densities of 

up to 100 units per square meter. As well as its broad geographical scope, it has limitations and user 

access in areas without a shadow, such as the propagation of signals between cars. 5G access will allow 

mobile hotspots to service cars, and redeploy Internet links for travel users in the vicinity. 5GPP 

guidelines outline a range of future 5G vehicle network situations, which include general safety 

requirements for end-to-end frequency, signal regularity, trustworthiness, and other applications [4]. 
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Fig. 1. 5G network use case scenario 

5G use case defines, 

• Outstanding quick response 

• Excellent service in a crowd  

• Better experience of contact with your line 

• Efficient stuff  

• Echtzeit and secure connections 

 

II. BACKGROUND STUDY 

A. Industry 

 For all applications that modern traffic demand, embedded Computing is an appropriate engine. 

Smart data transfer between different types of smart transport devices like sensors, Road Side Units, 

Base Station, and vehicles are made possible by integrated solutions. They promote upcoming traffic 

planning and management at the same time. This wireless technology, such as the present 5G cell 

communications standard, is another building block for future-oriented traffic principles.  It's also not 

to include Industry 5.0, which would allow the integrating of diverse capabilities to help build smart 

solutions. Only the combination of different components will help to meet future traffic requirements. 

The focus is research into the technology supporting infrastructure that optimizes traffic in smart 

cities and is in great demand around the world. The word industry 5.0 is emerging more and more often 

in this sense of research.  It is obvious, however, that bundling the capabilities of people, machines, and 

software is paramount and promises new opportunities for developing the finest research of 

transportation like autonomous vehicle development. It would also help to integrate many technical 

techniques, such as Deep Learning, Software-Based Trains (SDT), Advanced Internet of Things (IoT), 

Big Data, Mobility as a Service (MaaS), and many more. From the way, this research carries out the 

vehicle network using 5G cells based on vehicle zone routing. Figure 1b shows the numerous vehicle 

are manufactured by the industry based on the 5G networks. 

Basically, the IoV is the rapid growth in the use of IoT devices with vehicle communication. It’s 

exchanging all the information efficiently by using the infrastructure of VANET. This Vehicle-zone 

creation develops the 5G coverage cell based on the runtime like inside and outside links of numerous 

vehicles. 
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Fig. 2. Industry 5.0 focus of the autonomous vehicle network 

B. Internet of Things (IoT) 

The IoT is a network Mass communication between chips and sensors. The term ' automobile IoT' 

is used to use IoT technology in automobile systems to develop innovative innovations and 

applications that can improve car speed, knowledge, health, reliability, and comfort ability. The 

vacuum in the site of cloud vehicles is moved from 20 to 200 megabytes in relay data each day which 

has mesh. The data is used to design safer paths, to avoid the break-up of equipment and to enhance the 

reliability of the car. The megabyte is predicted to fly through the terabyte market in the free transition. 

Network needs are, 

• Improved performance: improved cell data volumes per area 1000 times and data volumes 

between 10 and 100 times more massive. It also allows users who communicate through 

networks and V2V applications to use the same radial resources to achieve spectrum 

productivity and network power. 

• Lower latency: 5 high-end delay times. V2V delay is shortened and takes short periods without 

the intervention of the retaliation system for infrastructures. 

• Ultra-high performance, achieved by the spectrum of V2V devices and the use of V2V as a 

backlash mechanism in the absence of a network.  

• In the absence of networks, the range was extended, and ultra-high stability achieved, and V2V 

was used as a backward alternative. 

• Greater speed of connectivity: wired computers 100-times higher • greater mobility: up to a 

hundred km / h 

III. METHODOLOGY 

A. Internet of Vehicle (IoV) 

 In IoV, the whole network of vehicles, car appliances, highway networks, taxis, and self-supporting 

structures is a new generation ICT. It improves understanding, motor skills, and helps build a new 

model for motor vehicles and transport. Intranet, cloud, and virtual vehicles are the concepts for the car 

has on the 5g internet with pieces of information in trend. It provides an advanced information 

exchange system for broadband and network infrastructure [5-7,16,17]. 

Wireless Vehicle Connectivity (Vehicle to everything, V2X) is the internet's leading vehicle 

network infrastructure providing information-sharing protocols that communicate with cars and other 

individuals. This includes bus (V2V), human (V2H), Ground (V2G), Infrastructure (V2I), public 

transport (V2P), and networked vehicles (V2N). The most recent deployment of V2X is predominantly 

DSRC technology and cell-to-all technology (C-V2X). C-V2X is a fixed cellular network networking 

system. The 5-G global body initiated the initiative in 2016, and the path to evolution is accessible. 5G-

V2X is an original 5G norm version of our proposed work. 

B. Proposed Work 

The proposed work is going to create zone smart vehicle meshing between the 5G network 

coverage, and it can differ from cell variation like macro, micro, pico, femto. To consider the zone 

means a collection of vehicle links and its well-defined based on infrastructure, mesh, core, end device, 
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coverage, affinity, capacity, frequency. Following picture 2 presents the significant needs of vehicle 

zone creations.  

 
Fig. 3. Zone major in the runtime 

1) Zone Major Requirements 

Keep your text and graphic files separate until after the text has been formatted and styled. Do not 

use hard tabs, and limit use of hard returns to only one return at the end of a paragraph. Do not add any 

kind of pagination anywhere in the paper. Do not number text heads-the template will do that for you. 

High reliability: delivering Internet vehicle connectivity through real-time data exchange, resolving 

safety concerns in motor vehicles, maintaining road health and vehicle stability, and avoiding road 

accidents, if possible. 

Rapid bandwidth: a vast amount of data is mainly generated via a zone cluster on the internet of the 

car. Vehicle volume can increase geometric growth at massive traffic hours, such as holidays. 

Furthermore, many temporary emergencies will quickly increase the amount of data. The network 

architecture needs a strong transmitting capacity to avoid the loss of the network. 

Low latency: shifts in-vehicle data at varying periods. Transmission velocity will be assured in real-

time. When the car's state is changed, a high latency leads to a wait. Real-time data is a critical safety 

guarantee for the vehicle. In fact, automated 5 G delay control includes less than 10 mm Internet 

vehicles [8.9]. 

2) What is the Zone? 

A zone is a distribution or cluster in the case of field-network or unique type of mesh, and this region 

includes the following stuff. The zone has numerous cluster connections like macro, micro, pico, femto 

clusters with specific coverage, capacity, and carrier frequency. This Vehicle –zone in the IoV uses all 

sorts of interconnectivity to build a virtual network with smart objects as users since we've already 

mentioned above and figure 4 presence the smart vehicle-zone connectivity .  

 
Fig. 4. Vehicle-Zone for connection of IoV 

 

This leads to the presence of the Social Internet_of_Vehicle (SIoV) and numerous links of social 

network-based coverage cell different for one to another. The zone try to create a network with 

intelligent devices as users and this devices/ sensor platforms links with all the data of ground, human 



Turkish Journal of Computer and Mathematics Education     Vol.12 No.12 (2021), 3333-3343 

                                                                                                                                            Research Article                                                                                                          

3337 

 

(driverless) vehicle and others.Table 1,2 shows the industry networks, inside and out-side link sensors 

of the vehicles. 

 

3) Zone Vehicle Characteristics 

 

• Bands under 6 GHz, 600 MHz-800 MHz, 1.8 GHz, 5 GHz to 6 GHz, 3.4 GHz-3.6 GHz. In the 

future, the wave chain will be sponsored in tens of thousands meter;  

• Super high performance: peak capacity 3,48 Gbps;  

• Super-high speed of movement: speed of motion approaching five hundred kilometers an hour;  

• Excellent precision to transmit: successful handoff at speeds of over 300 km an hour with 99,999 

percent. 

• The capability to accommodate Ultra-wide-band ultra-high-speed transmission: 

• Hyper-low-length latency, air interface delay less than 1 ms and end-to-end time of less than 10 

ms; 

• To ensure accurate alignment in the submeter level; precision alignment and response times over 

unique GPS algorithms   

• The dynamic design of the frame and system can be tailored appropriately to various conditions. 

• Cloud (distributed knowledgeable data center) shows in figure 5 

• Sufficient core integration with Edge service (Ground area network, multi-interaction) 

• Sensor systems and structures (smart things network, integrated link) 

• Smart stuff network bonding smart data center  

• Necessary core connections, (QoS, multiple cast, Network service, mobile packet, IP). 

TABLE I.  INDUSTRY NETWORKS 

Carrier Network Public Network Home Network 

This can be defined by the 

antenna. Specification of 

antenna transmit, receive, idle, 

sleep power distribution 

used in the mesh 

Ex. 3G, 4G, 5G, cellular 

 

Dealers, energy station, 

providers can be specialized in 

this mesh 

Ex. Hotspot, Wi-fi 

Devices network came under 

the Hotspot, wi-fi 

 

TABLE II.  INTERNAL SENSORS FOR VEHICLE 

Example intelligent car of Internal vehicle sensor swarms 

Road condition sensor 

Magnetic sensor 

Vehicle distance sensor and 

Forward obstacle sensor 

Blindspot monitor camera 

Drive record 

Side obstacle 

Air pressure 

Inside door lock/unlock 

Rear obstacle 

GPS 

Airbag 

Road to vehicle/ V2V links 

Rearview camera 

Water-repelling windshield 

Seatbelt pretensioner 

Driving monitor 

Headup display 

Steering angle sensor 

E control throttle 

E control brake 

Fire detection sensor 

Vehicle speed, acceleration 

Collision detection sensor 

Pedestrian collision injury 

reduction structure 

E control steering 

Message display system 

Hands-free system 
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Fig. 5. Industry cloud connection 

4) Zone vehicle Intelligence 

• Centralized is used on data clouds and data warehouses (hosting, management) 

• Distributed as it for vehicle core level (multicast, security, mesh, mobile core, IP) and numerous 

edge services (4G/5G/LTE) 

• Finally, endpoint intelligence presents embedded and sensor systems (smart things, vehicle, 

machines) 

5) Zone Radio Service Creation 

Our radio establishes data from special antenna features like a gain of signal, transmit, receive, 

frequency, range, and the antenna specification mentioned table 3. The zone devices have a variety of 

hardware, software with tiny chipset controller [9, 10, 11, 14].   

TABLE III.  ANTENNA SPECIFICATION 

Parameter 

 

Value 

Frequency Range Depends on coverage 0 to 6,  

37 – 40.5 GHz 

MAC FDD, TDD 

 

RX Noise 4.1 dB 

 

RX Small Signal Gain 17 dB 

 

RX Saturated Power 15 dBm 

 

RX TOI 18 dBm @ - 5 dBm Pin / tone 

 

TX Small Signal Gain 22 dB 

 

TX Saturated Power 31 dBm 

 

TX TOI 38 dBm @ 24 dBm Pout / tone 

 

Operation drain voltage 20V 

 

Operation of Drain current Transmit 132 mA/23 mA 

 

Operation of Drain current receive 14 mA 

 

The gate voltage of Transmit -2V / -2.2V 

 

The gate voltage of receive -2V 

 

Operating temperature -38 to 94oC 

 

Coverage area Macro, micro, Pico, femto 

 

 

C. Zone Broadcast and Multicast Service (ZBMS) 

The way a D2D zone level contact device will effectively move the D2D areas of our analysis. Zone 

Broadcast & Multicast (ZBMS) integrates more D2D Multi-Casting connectivity to provide ZBMS 

coverage via D2D communications across a broad spectrum. In addition to combining fundamental 

network capacities and improving the user interface, these combinations decrease load over BSs and 

reduce the burden from a high bandwidth demand. It offers a scenario for incorporating multi-cast D2D 
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cell network technologies. The opposing D2D UE zone, in this case, consists of a multi-diffusion 

population. 

A D2D zone is a small, self-organize, BS-controlled network that allows the region of the licensed 

band with orthogonal or multiplexed cellular services. Usually, the Multi-cast transmitter is used as a 

region zone head between D2D UEs and the BS. The BS will distribute public information to zonal 

officials, while any zone head transfers the data to additional zonal representatives. However, the 

administrator transmits data obtained from the D2D UE to the BS. This method is high-performance 

and hence improves the efficiency of the UEs on the cell boundary due to the small gap between D2D 

connections [12, 13]. 

IV. RESULT AND DISCUSSION 

Sample scenario simulation used by network simulation tool. Table 1 shows the network settings, 

and the following figure is used the zone mesh results. Figure 6,7,8,9 presents the variations of gain 

losses of transmit and receiving levels, and Zone level broadcasting radio service, not affect the 

throughput, packet delivery in networks. Transmit, receiving antenna loss of proposed network not 

affect that much of the transmission frequency. The Gain versus frequency improved and average level 

of losses occurred. 

 
Fig. 6. Gain versus Frequency 

 
Fig. 7. Gain versus current Transmit or Receive 
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Fig. 8. Transmit Loss 

 
Fig. 9. Receive loss 

 Network simulation 2 tool is used in the network settings of the VANET scenario displayed in 

table 4. This simulation was done by timeslot-based MAC protocol with 50,100, 150 nodes, and the 

connection CBR, FTP is used [10]. 

 

TABLE IV.  PARAMETER SETTINGS FOR SIMULATION 

Parameter 

 

Value 

Simulation Tool NS 2 

 

MAC 802.11 

 

Range 4 km 

 

Number of vehicles 50, 100, 150 

 

Speed 10-100 km 

 

Simulation time 300 s 

 

Protocol DSR 

 

Packet size 1024 

 

Packet rate 500 pps 
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 The proposed work compared with the long range Wi-Fi, WAVE, LTE bandsand the result 

shown by the images. If more number of nodes added to the numerous zone based on the network 

criteria with bands. 

 
Fig. 10. Throughput 

 
Fig. 11. Delay 
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Fig. 12. Server loads 

Figures 10,11,12 produce the throughput, delay, server loads of the proposed scenario. Compare to 

the Wifi, 4G, WAVE proposed vehicle-zone is achieved a Maximum (98.7%) throughput by NS2 

simulation runtime of the nodes communicate with a certain topological speed between the zone and 

delay is 5s. This study finalizes the zone-based smart vehicles can perform better than the previous one. 

Antenna results also give the best of zone coverage, frequency, the capacity of the results. 

V. CONCLUSION 

Since the DSRC or LTE can’t satisfy the QoS criteria of ITS providers in a unified transport 

wireless communications network, we suggest a system for the Smart vehicle-Zone. Since the 

coexistence of several wireless networking technologies in the zone network, it is a difficult problem to 

incorporate various protocols and associated functions. Therefore proposed to allow the layers function 

cooperative and collaboratively on top of the MAC layers with various radio access systems [10]. This 

new layer allows the radio capabilities of multiple systems together to be controlled, and the 

communication between different networks regulated. The shared zone traffic on the distribution 

channel is collected and distributed in the content-based timing scheme to minimize link traffic loads. 

There is an increased interest in interconnected vehicles, and some technologies allow wireless access. 

Many of them are already commercial, such as V2X cellular communication or IEEE 802.11p short-

range communication.  For ad hoc vehicular networks with network heterogeneity, presented an IP 

passing protocol.  Over the extended zone life, when a vehicle reaches the target BS, the vehicle will 

receive an address from the vehicle carrying through multi-hop relays, minimizing latency and delay, 

and ensuring Internet connectivity. 
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