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INTRODUCTION 
 
In cellular technology, everyone is talking about 5G technologies, but before we are going to 

understand the development and adaptation of 5G technology, we must understand “What is 5G”. 
5G technology is a fifth generation technology; this technology makes tremendous changes in the 

speed of downloading. The industry association 3GPP defines any system using 5G NR (5G new 

radio) software as a 5G, a definition come into general in late 2018. 3GGP will submit their 5G NR to 
the ITU [1]. 

 
SK Telecom, South Korea   were establish a first large scale base station with 38000 base stations in 
April 2018[2]. They are using 3.5 GHz (sub-6) spectrum in non-standalone (NSA) mode and tested 
speeds were from 193 to 430 Mbit/s down [3]. 260,000 signed up in the first month and the goal is 

10% of phones on 5G by the end of 2019[4]. 

Abstract 

 

5G, means 5th generation technology, a new upcoming technology in India. This is a cellular 
technology, a very fast technology. This technology coming in India in 2019. Almost everyone 

talking about 5G. This technology increases the speed of uploading and downloading speed. 
This technology reduces the latency and increase efficiency time. 5G technology should increase 

the bandwidth, capacity and reliability of cellular broadband. 
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Six companies sell 5G radio hardware and 5G systems for carriers: Huawei, ZTE, Nokia, Samsung, 
Datang Telecom, and Ericsson. [5][6][7][8[9][10] 

 
5G reduce the latency, a time taken by network to responds. This will increase the downloading 

speed as well as browsing speed. It will increase the downloading speed approximately 100 times 
faster than current technology. There is no buffer timing when we are watching video or movie 

online. 5G has wider spectrum under which LTE, GPRS, 4G, 3G, and BLUETOOTH WORKS.  
“Everything is connected to every other thing”. 
 
 
ARCHITECTURE OF 5G: 

 
 

Figure 1: 5G architecture 
 

GPRS: used to transmit data at 60 kbps. Advantage of using this technology is it reduces the battery 

consumption using sending and receiving mail or browsing internet. 
EDGE: Advanced GPRS, supports speed up to 473 kbps. 

3G: It makes some drastic changes in the cellular technology. This technology enables us to make 
Video calls. 

It will increase the browsing speed. 
WLAN: “Wireless”, this provide short-range high-speed connection using radio signal. 

LTE: Long term Evaluation, latest technology for mobile communication, supports data transfer 
speed up to 100mbps. 

 

The OSI model has following layers: 
• Presentation 

• Application 
• Session 

• Transport 
• Network 

• Data Link 
• Physical 
 
However, 5G technologies do not support this architecture. 
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5G has different layers: 
 

1. Application (Service) 
2. Open Transport Protocol 

3. Network Layer 

-Upper Network Layer. 
-Lower Network Layer 

4. Open Wireless Architecture. 
 

Application Layer: This Layer provides us a good quality of service. This Layer converts the data in 
proper format i.e. decrypt the data (which is in encrypted form). 
 
Open Transport layer: Combination of Transport and session layer forms this. 
 
Network Layer:  

Routing: decide routes from source to destination. 
Logical Addressing: Identify each device uniquely on internetwork. 
 
OWA: Open Wireless Architecture, this layer is responsible for which wireless protocol we are going 

too used. It is open to supports multiple wireless technology including existing air interface (4G, LTE) 
and future wireless communication standard in open architecture platform. The growing demand 

and the diverse patterns of mobile traffic and video streaming place an increasing strain on cellular 

networks. 
 
5G MOBILE PHONES DESIGN 
 
5G technology not only changes the cellular technology but also lends us towards mobile design. 

 
 

Figure 2: 5G Mobile Design 
 
5G TECHNOLOGY HARDWARE 
 

UWB: Ultra Wide Band, network with higher bandwidth and lower energy levels. 
Bandwidth: is of 4000 mbps, which is 400 times faster than today wireless technology. 

Use smart antenna. 

Use CDMA. 
 
SOFTWARE OF 5G 
 

5G will be single unified standard of different wireless networks including LAN technologies- 
 

• LAN-WAN  
• WWWW-wireless web, 
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• Unified IP 

• Seamless combination of broadband. 
 

Software defined radio, encryption, flexibility and anti-virus. 
 

4G versus 5G: 5G uses new bandwidth. 
 

Range: 30 GHz to 300 GHz. 
 

Note: 4G operates below 6 GHz. 

 
One of the important attribute of 5G is low latency, which required for highly responsive application, 

such as remote vehicle control. 5G reduces latency under milliseconds under ideal condition. 
 

4G latency varies from carrier to carrier and cell to cell.5G is 60 to 120 times faster than 4G latencies. 
 

5G expected to advance wireless networking by bringing fiber like speed and low latency. At peak, 
5G speed is 20 times faster than 4G. 

 

Fixed site user such as offices and home will experience higher speed than mobile user. 
 
IMPACT OF 5G TECHNOLOGY 
 

4G technology unable to match the speed, capacity and flexibility to support rapidly growing demand 
of innovative mobiles and fixed devices. 5G technology promises seamlessly to work with wireless 

sensors, vehicle to vehicle communication technology, smart traffic lights, smart energy grids, 
mobiles wearable’s, smart home, smart home appliances, smart theft control and other innovative 

technology. 
 

With the help of 5G, we expect us to live in smart world with IOT. Since IOT applications generates 
lots of data from large number of devices and sensors, the technology requires efficient network for 
data collection, processing, transmission, control and real time analytics. 

 
High speed, ultra-low latency, ubiquity and flexibility characteristics of 5G technology make it 

suitable for IOT networking. 
 

5G also has the potential to full-fill the dream of smart city in real world. 5G speed and ultra-low 
latency will be crucial for supporting smart city application including public transit scheduling, crime 

detection and reporting, smart streetlights and sensors that monitor air quality, water use, parking 

spaces, traffic flow, and trash collection. 
 
ADVANTAGES OF 5G 
 

Higher speed than ever before: Data rates in a 5G devices can be more than 10Gbps (Almost 
thousand times faster than 4G handsets- 4G LTE network). 

 
Many new use cases: 5G uses much new application that is not even close to being in 3G /4G regime 
(connecting a VR headset with a computer system). 

 

Role of 5G in IoT: Along with artificial intelligence (AI) and edge computing, 5G wireless technology 
will be right at the heart of the burgeoning IoT revolution. 

 
SWITCH TO SOFTWARE DEFINED STANDARD 

 
5G might very well turn out to be the last incremental update in wireless connectivity. Unlike 4G (and 

older generations), which is determined by modulation and frequency (i.e., interface-defined), 5G 
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will be the first-ever software-defined wireless standard. New frequency bands/waves can be 
quickly included in 5G networks, and since everything becomes programmable – newer wireless 

protocols will become available via software updates. 
 

A solution to last mile issue: 5G should finally be able to offer a way to resolve the much-talked-

about ‘last-mile issue’, related to the non-availability of network connectivity in rural/sparsely 
populated semi-urban areas. Even in a developed nation like the United States, these problems exist 

in a big way – and what’s more, creation of hi-speed fibre-based networks is not an economically 
viable solution for such areas. With the help of the 5G technology, it will be possible to build 
powerful wireless hotspots – and together with LPWAN technologies like LoRa (by Semtech) and 

Sigfox – can make internet in non-urban areas more mainstream. 
 
Support for parallel multiple and heterogeneous. 
 
Dynamic bandwidth selection: With bi-directional bandwidth shaping, smaller antenna sizes and the 

(much) greater bandwidths, 5G will revolutionize mobile technology. People will be able to use 
multiple services simultaneously (say, tracking weather updates during a voice call). The underlying 
technologies of 5G will also be powerful enough to support private networks and other high-end 

heterogeneous services. 
 
CHALLENGES IN 5G TECHNOLOGIES 
 
The cost factor 
For any new technology to be of practical use, it must not be prohibitively expensive. The mass 

adoption of 5G might face some initial roadblocks regarding this. For starters, the initial subscription 
plans are likely to be more expensive than the ones currently available.  

 
Uncertainties over coverage and radio frequencies 
There are reports indicating that 5G macro-optimized will, in all probability, use the 6 GHz (maybe, 
slightly lower) frequency. The catch over here is, satellite links and many other different signal types 

are already using this radio frequency band. This particular frequency range is already overcrowded – 
and it is very much possible that there will be some lingering problems with data transmissions (i.e., 

in sending/receiving signals) in this radio frequency. Lingering problems with data transmissions 

(i.e., in sending/receiving signals) in this radio frequency. 
 
ROLE OF 5G IN IoT 
 

Along with artificial intelligence (AI) and edge computing, 5G wireless technology will be right at the 
heart of the burgeoning IoT revolution over the next half a decade or so. Apart from expanding the 

realms of possibilities for Industrial Internet of Things (IIoT), 5G is also expected to play a major role 
in the development of Industry 4.0 in general, smart city applications, smart industrial software, 

powering connected cars, and smart homes & buildings. 
 
Data/Signal losses can be due to a myriad of factors  
We have already mentioned about the probable losses in the 5G millimeter wave. These losses can 

happen due to different reasons – right from penetration problems, to foliage losses, rain attenuation, 

and a host of other factors. It also remains to be seen whether the ‘speed advantage’ of 5G indeed 
matches the expectations of software developers and end-users. The technology is still under 

development, the IEEE does yet not confirm the final specifications and the speeds that can be 
achieved in a controlled test environment might be impossible to achieve in a real-world scenario. 

To make 5G a viable and ‘safe’ technology, the onus will lie on the carriers to incorporate robust 
endpoint security standards (behavior-based instead of the regular signature-based) for 

identifying/removing malware, create pre-tested firewalls, monitor DNS activities and establish 
strong data integrity assurances. Better identity management systems will be required as well, along 

with smart sandboxing solutions. 
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Making 5G available to everyone 
In addition, let us be fair – if this does not happen, all the hefty investments for the up gradation will 
make little sense. We are still presumably a fair way away of having the technology available on 

mobile devices and the first set of 5G device prototypes are comparable in size to big computer 
systems. The enormity of the task of implementing nationwide 5G network architectures cannot be 

underestimated either. 
 
Need for skilled personnel 
Making 5G operational on a worldwide basis will need active involvement of a large number of 

highly trained software and data network engineers. Since the existing infrastructures (mostly) will be 
overhauled, the importance of providing training to the available manpower would be paramount. 

From conceptualization and installation, to deployment, maintenance and fault-
detection/repairs/debugging – every phase of 5G will require expert human help. 

 
Government initiative 
A 5G HLF (High Level Forum) was set up by the government in September 2017 to articulate the 

vision for 5G in India and to recommend policy, initiatives & action plans to realize this visions. The 
5G HLF has released a report#2 in August 2018 titled “Making India 5G ready” suggesting measures 

in the area of Spectrum Policy, Regulatory Policy, Education and Awareness Promotion Program, 
Application & Use Case Labs, Development of Application Layer Standards, Major Trials and 

Technology Demonstration and Participation in International Standards. 
 

The Government has launched a program3 titled ‘Building an End-to-End 5G Test Bed’4 to advance 

innovation and research in 5G. 
 

Industry Initiatives  
Ericsson has installed the first public access 5G test bed at IIT Delhi in July 2018 for developing 

applications in the broadband and low latency areas and has provided access to the industry and 
institutions to work on India specific usage scenarios and applications 

 
IMPACT OF 5G IN INDIA  

 
Mobile data usage per month in India has increased from 39 Petabytes in June-2018 to 4178 petabytes 

in septmber 2018( Fig 3), there by showing as increase of many fold With the exponential growth in 

data usage, India has become one of the  countries with highest mobile data usage. 
 

 

 
 
Figure 3: Data usage trends in India from last 5 years (Sep-2013 to Sep-2018). 
(Sep-13, Dec-13, Mar-14, Jun-14,Sep-14,Dec-14, Mar-15, Jun-15,Sep-15,Dec-15, Mar-16, Jun-16,Sep-

16,Dec-16, Mar-17, Jun-17,Sep-17,Dec-17, Mar-18, Jun-18, Sep-18) 
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CONCLUSION 
 

5G technology is upcoming technology, with higher bandwidth and data transfer rate is very high. 
Now we are using the 3G technology efficiently and in some country, we are using 4G technologies. 

Many challenges and requirements are need for 5G technology into the market.   
 

5G seems to be creating a revolution in the communication era and has to minimize that has been 
seen in previous technologies. 

 

As data, traffic has tremendous growth potential, under 4G existing voice centric telecom hierarchies 
will be moving flat IP architecture where, base stations will be directly connected to media gateways. 

5G will promote concept of Super Core, where all the network operators will be connected one single 
core and have one single infrastructure, regardless of their access technologies. 5G will bring 

evaluation of active infra sharing and managed services. Eventually all existing network operators 
will be MVNOs (Mobile virtual network operators). 

 
The reports show the various aspects of the 5G wireless technology. This report can make things 

better for the technology sector in the future. The fifth generation of technology will cause a great 

impact on the society in term of social gains and in term of economic gains of the society. With the 
help of fifth generation of technology, people can save huge Decca bytes of data within a second and meet, 

their love one just sitting on their sofa set. This technology also helps in security sector of the country 

many security high profile organizations are now relaying on the wireless network system to save 

their huge data. 
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