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Abstract

5G is termed as the fifth generation wireless cellular communication networks. Fifth generation
networks provides a better performance than the previous generations such as 3G and 4G. The core
facility of the fifth generation networks is not only interconnecting people rather provides the connectivity
to the whole world such as machine to machine communication, device to device communication etc...The
fifth generation networks is known to its efficiency and performance phenomenon characteristics. The
Main objective of focus to 5G network is ability to development large number of antennas (i.e: Massive
MIMO) whereas LTE focuses on large high speed rather than normal facility. LTE-A is a advanced
version of LTE, many features are available in LTE-A Technology. It will supports a spectrum bandwidth
is 100 MHz to 6GHz. 5G network will gathering on LTE-A network will operate the by using 5G
Networks, 5G will offer high bandwidth with less coverage area due to path loss at high frequencies. In
Proposed method Performance analysis about the beam forming and Massive MIMO techniques. The
result should be reducing the 10% interference using BDMA.
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l. INTRODUCTION:

Now a Days Wireless Communication is increased day by day. In 5G Network is a fifth generation of
cellular mobile communication overcome a existing services such as 4G, 3G system. 5G being the next
generation of mobile networking standards the deliver improved end users and it will provide the new
applications and services, large data rate, less delay, and appreciably enhanced the better performance and
dependable communications. In a Recent technology industry revolution changing the day by day , So
We can see emerging technique and major applications are an artificial intelligence, smart house ,
independent vehicles, drone-based delivery systems, smart metropolitan, smart industrial unit, etc. The
features challenges in machine to machine interface and human centric services is major challenges in
Cost of Service. Based on end user services .it can be classified the different types of groups. The new 5G
services are: immersive 5G services, intelligent 5G services, universal 5G services, independent 5G
services, and public 5G services. Due to multimedia and social network its consuming more mobile data
network can us utilized it is a one of the demanding

Categories Services
. . Considerable Contents
Immersive 5G services .
Streaming
Intelligent 5G services Packed out Area Service
. . Smart Health care and Smart
Universal 5G services L
Cities
Independent 5G services Robot-based Service
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Public 5G services Emerging Services
Table 1: Overview of Five service categories of 5G
Enhanced Mobile Broadband

Gigabwytes i a second a
i & 30 Video, UHD Screens

Whtt antl Play in The (Inod

Smart Hame Bullding Aagmented fmality
lnduq(rv Automation
Voice

Mission critical a;lplu-! ion

Smart Gry Future IMT Self Drwving Car

Massive machine type Ultra-reliable and low latency
communications communications

Fig 1: 5G-usage scenario

Enhanced Mobile Broad Band Network is predictable to primary use case for 5G in its early deployments
It'll pass high-speed portable broadband organize to colossal zones, empower shoppers to appreciate high-
speed gushing for in-home, screen and versatile gadgets on request, and will permit venture collaboration
administrations to create. A few administrators may too consider the Upgraded Portable Wide Band
Organize as the last-mile arrangement in those ranges missing copper or fiber associations to homes. In
future 5G is also estimated to constrain the evolution of smart cities and healthcare and IoT through the
deployment of a significant number of low-power sensors networks in various domains. The security and
robustness built into 5G will make it suitable for public safety as well as for use in mission-critical
services, such as smart grids, police and security services, energy and water utilities, and healthcare. Its
low latency performance characteristics make it suitable for remote surgery, factory automation and the
control of real-time processes.
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Fig 2: Advancement of Internet Services
1. BEAM FORMING

Transfer of the same signal into single channel location involving phase and wavelength can be employed
by beam forming. Generally multiple access techniques are employed to get the optimal results such as
time, frequency and codes. The core objective of the proposed technique is to provide the improved
guality and services at the affordable cost. BDMA is expanded to as Beam Division Multiple Access
technique which will not employ much time and recurrence asset sharing or it provides pillar shaping
which will cover multiple clients with in those that of the neighboring zones. The BDMA technique
pictures that an isolated pillar of radio wire is transferred through the base stations to the cellular devices.
This can be achieved by the assessment of position of portable devices and also the rate at which those
devices are moving in accordance to the base station. The mobile devices itself communicates the
positional information. Thus employing this beam division multiple access technique provides an
enhanced system capacity.
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Fig 3 Beam Division Multiple Access
In accordance with the position characteristics and the speed of the mobile, we can ensure the
determination of the breadth and direction of all end users through the base stations. The communication
of line of sight with the base station is provided with the mobile stations. The beans as a result are clear
for all personal stations. Same base stations can be employed for the mobile devices at the same points.
The beams split into three dimensions to serve multiple users.
"l MASSIVE MIMO

One of the popular technology named Massive MIMO is a kind of antenna technology which is used in
wireless cellular communications which has several standard techniques like LTE and Wi-Fi. MIMO is
otherwise called Multi user MIMO. In order to provide high throughput and better spectrum efficiency the
information is transferred from one user to another where also to enhance the performance of the signal
quality. The basic wireless standard which includes 802.11n (Wi-Fi), 802.11ac (Wi-Fi), HSPA, Wi-MAX
and LTE are used to expand the antenna links. This way of implementing the MIMO technology has
numerous benefits where it has an added advantage of utilizing less power mechanism and proves to be
cost effective, reduced delay, reduced antenna weight and also less frequency congestion. The current
proposed method also lies in the factor of transmission media where the channels are orthogonal to the
terminals. This technology completely overcomes the problem of the previous existing system.
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Fig: 4 Massive MIMO
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IV. METHODOLOGY
A. performance characteristics of 5G network depending on BER vs SNR.
B. Calculate the cell capacity of 5G networks by analyzing multiple users at the transceivers ends
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Table 2 Comparison of wireless generations

C. Plots Visualization for minimal interference using beam forming.

V. RESULTS

a. Massive MIMO and BDM based Simulation of LTE-A and 5G network.

By using Channel Capacity theorem to calculate Cell Capacity in LTE-A and 5G systems. It will provide
the high data rate for transferring the information via communications channel of a specific bandwidth
with interference. In Communication link by using Channel Capacity theorem will provide the Closed
region area and the highest amount of error free data per unit time , Where data can be transmitted to
specific bandwidth in accordance to the noise signal. By using Gaussian noise theorem will determine the
Power or power spectral density.

It is formulated by: C

C =B.log2 (1+S/N)
S - Signal Power in watts
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N — Noise Power in watts

B — Bandwidth in Hertz.

SNR - Signal to noise ratio in dB.

The above formulation relates that the Cell Capacity is directly proportional to S/N in dB , The System
Capacity will enhance the Signal to noise ration value. The Performance phenomenon depends an
Outrage probability, which is defined as the probability when mutual information is less than the given
threshold. there is a Increased Probability of having a decoding failure which is basically a typical error.

Fig: 5 Performance Characteristics about Cell Capacity vs SNR for LTE-A (2*2)
The graph plotted above between Cell Capacity and SNR is for LTE-A network where MIMO technology
is used by deploying 2 transceivers end.

Chauseiednn dua ) S Camiat by v 5500 b LTHA |37

Fig: 5 Performance Characteristics about Cell Capacity vs SNR for 5G (50*100)
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Fig: 6 Comparison about the Cell Capacity vs SNR for LTE-A and 5G (2*2, 50 *100).
The above graphs are plotted for several combinations of Transceivers antennas in 5G network that uses
Multi user Multiple Input and Multiple Output (Massive MIMO) technology, where antenna was
increased. If we increased the number of antennas simultaneously cell capacity also will increase
significantly.

Number of Number of Receive | Cell Capacity
Transmit antenna antenna (b/s/Hz)
2 2 2
2 50 10
5 15 18
50 100 70

Table 7. Cell Capacity in 5G networks for several number of antennas
b. Simulation graph for LTE-A and 5G network using Multiuser MIMO and beam forming for
Noise.
In any wireless communication system Interference is a one of the important concerns, it’s mainly due to
transmission of the signals either from adjoining cells or within the same clusters or neighboring cluster.
To diminish the impact of interference signal the technique of beam forming is employed in 5G
Networks. The Performance simulation results shows that the proposed beam forming technique enhance
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the system reliability and reduce bit error rate for efficient communication systems. SNR values has been
increased when N=2 and N=4. N=8 and N=16, where BER has been analyzed to diminish but S/N also
diminish along with Bit error rate. based upon no of transmitting antennas and receiving antenna beam
forming can be obtained with the replica of Bit error rate and will increase the antennas will reduce the
Bit error rate. The modulation scheme used is QPSK in Rayleigh fading channel.

Compariaon about the DER ve SNR with beam forming (272, 4°2, 8°2, 16D

Fig: 7 Comparison about the BER vs SNR with beam forming (2*2, 4*2, 8*2, 16*2).

Number of ___BER ___SIN(dB)
Antennas | =Xisting Proposed Existing Proposed
Method Method Method Method
2 10 10 25 22
4 103 101 20 20
8 Fkk 103 *hk 18
16 Fxx 104 *kk 11

Table 7.2 Comparison of BER for different number of antennas
VI .CONCLUSION
Cell Capacity analysis of LTE-A and 5G networks result was achieved by using MIMO and Multiuser
MIMO correspondingly and the outcome demonstrate the increased system capacity as well as
transceivers antennas. We analyzed the result from 2*2 transceivers to 50 transmit and receive antennas
(Multiuser-MIMO). The Cell Capacity has been rapidly increased from 2b/s/Hz to 70b/s/Hz showing
improvement of about 65%. Beam forming technique is used to moderate the 5G network interference
signals. By changing the number of transmit antennas from N=2 to N=16 using QPSK modulation
scheme it is analyzed that BER has improved from 10-1 to 10-4 showing improvement of about 65%.
Trade-off achieved between Bit Error Rate vs SNR. BER recover at the cost of SNR. Increased speed and
cell capacity that is introduced the new devices.
VII. FUTURE SCOPE
A. There is a trade-off between Bit error rate and SNR, Bit error rate will increase and vary the number of
antennas but SNR reduces therefore, SNR can be achieved.
B. Work can be also be extensive to moderate adjacent-channel interference when the number of antennas
is enlarged.
REFERENCES
1. Shweta Vijl, Naazia Makkar (201), “Performance Analysis of 5G Network Based on BDMA and

Massive - MIMO,” International Journal for Research in Applied Science & Engineering

Technology (IJRASET) ISSN: 2321-

9653; Volume 6 Issue VIII, August 2018.

2. Rajan, S., & Paranthaman, M. (2019). Characterization of compact and efficient patch antenna
with single inset feeding technique for wireless applications. Journal of Applied Research and
Technology, 17(4).

ISSN: 2233-7857 IJFGCN
Copyright ©2019 SERSC 139



10.

11.

12.

13.

14.

15.

International Journal of Future Generation Communication and Networking
Vol. 12, No. 5, 2019 pp.134-142

Benisha, M., Thandaiah, P. R. and Thulasi, B. V. (2016), “Requirements and Challenges of 5G
Cellular Systems,” Proceedings of International Conference on Advances in Electrical,
Electronics, Information, Communication and Bio-Informatics (AEEICB), Chennai, India, pp.
251-254

Paranthaman, M., S. Palanivel Rajan (2018) Design of E and U Shaped Slot for ISM Band
Application Indian Journal of Science and Technology, Vol 11(18), DOI: 10.17485/ijst/2018/
v11i18/123042

Paranthaman, M., and S. Palanivel Rajan. "Design of Triple C shaped Slot Antenna for
Implantable  Gadgets.” Current  Trends In Biomedical Communication And Tele-
Medicine (2018): 40. DOI: 10.21786/bbrc/11.2/6

Borkar, S. and Pande, H. (2016), “Application of 5G Next Generation Network to Internet of
Things,” Proceedings of International Conference on Internet of Things and Applications, Pune,
India, pp. 443-447

S.Palanivel Rajan, M.Paranthaman, Dr.C.Vivek, (2016) “Design and Enhancement of Wideband
Reconfigurability using Two E-Shaped Patch Antenna”, Asian Journal of Research in Social
Sciences and Humanities, ISSN : 2249-7315, Vol.6, Issue 9, pp. 317-327

S Palanivel Rajan, C Vivek, M Paranthaman “Feasibility Analysis of Portable
Electroencephalography Based Abnormal Fatigue Detection and Tele-Surveillance System”
International Journal of Computer Science and Information Security, Vol. 14, Issue. 8 (2016) pp-
711

Chen, L., Zhu, P., Zhang, S., You, X. (2013), “Outage Capacity Analysis of LTE-A Transmission
Techniques,” Proceedings of IEEE/CIC International Conference on Communications in China
(ICCG), Signal Processing for Communications, Xi‘an, China, pp.281-285.

M. Paranthaman, "T-shape polarization reconfigurable patch antenna for cognitive radio," 2017
Third International Conference on Science Technology Engineering & Management
(ICONSTEM), Chennai, 2017, pp. 927-929. doi: 10.1109/ICONSTEM.2017.8261338

C.Vivek, S.Palanivel Rajan, "Z-TCAM : An Efficient Memory Architecture Based TCAM",
Asian Journal of Information Technology, ISSN No.: 1682-3915, Vol. No.: 15, Issue : 3, pp. 448-
454, 2016

Gupta, A.and Jha, R. (2015), “A survey of 5G network: architecture and emerging technologies,”
IEEE Journal of recent Advances in Software Defined Networking for 5G networks, vol. 3, pp.
1206-1232.

S.Palanivel Rajan, et.al., “Performance Evaluation of Mobile Phone Radiation Minimization
through Characteristic Impedance Measurement for Health-Care Applications”, IEEE Digital
Library Xplore, ISBN : 978-1-4673-2047-4, IEEE Catalog Number: CFP1221T-CDR, 2012.

S.Palanivel Rajan, et.al., “Experimental Explorations on EOG Signal Processing for Real Time
Applications in LabVIEW”, IEEE Digital Library Xplore, ISBN : 978-1-4673-2047-4, |EEE
Catalog Number: CFP1221T-CDR, 2012.

Rajan S. P, Paranthaman M. Novel Method for the Segregation of Heart Sounds from Lung
Sounds to Extrapolate the Breathing Syndrome. Biosc.Biotech.Res.Comm. 2019;12(4).

ISSN: 2233-7857 IJFGCN
Copyright ©2019 SERSC 140



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

International Journal of Future Generation Communication and Networking
Vol. 12, No. 5, 2019 pp.134-142

Kim, J. K., Lee, W. J. and Chung, M. Y. (2016), “A Multiple Beam Management Scheme on 5G
Mobile Communication Systems for Supporting High Mobility,” Proceedings of International
Conference on Information Networking (ICOIN), Kota Kinabalu, Malaysia, pp. 260-264.

Raheem, R., Lasebae, A. , Aiash, M. and Loo, J. (2016), “Interference Management for Co-
Channel Mobile Femtocells Technology in LTE Networks,” Proceedings of International
Conference on Intelligent Environment, London, UK, pp.80-87.

S.Palanivel Rajan, R.Sukanesh, “Viable Investigations and Real Time Recitation of Enhanced
ECG Based Cardiac Tele-Monitoring System for Home-Care Applications: A Systematic
Evaluation”, Telemedicine and e-Health Journal, ISSN: 1530-5627, Online ISSN: 1556-3669,
Vol. No.: 19, Issue No.: 4, pp. 278-286, 2013.

S.Palanivel Rajan, et.al., “Intelligent Wireless Mobile Patient Monitoring System”, IEEE Digital
Library Xplore, ISBN No. 978-1-4244-7769-2, INSPEC Accession Number: 11745297, |IEEE
Catalog Number: CFP1044K-ART, pp. 540-543, 2010.

Suban, A., Priyanka, V. S., Atchaya, S. (2013), “Interference Mitigation in LTE- Advanced MU-
MIMO through Beamforming Technique,” International Journal of Advanced Research in
Computer Engineering & Technology (IJARCET), vol.2, pp.555-558.

Sun, C., Gao, X., Jin, S., Matthaiou, M., Ding, Z. and Xiao, C. (2015), “Beam Division Multiple
Access Transmission for Massive MIMO Communications,” IEEE Transaction on
Communication, vol. 63, pp.2170-2184.

V .Kavitha, S.V.Vidya, “A grid based vehicle localization system providing safety precautions”,
International Journal of Applied Engineering Research, VVol.10, Issue 1, pp.940-944, 2015.

S.Palanivel Rajan, “Diagnosis of Cardiovascular Diseases using Retinal Images through Vessel
Segmentation Graph”, Current Medical Imaging Reviews, Online ISSN: 1875-6603, ISSN: 1573-
4056, Vol. : 13, Issue :4, DOI : 10.2174/1573405613666170111153207, 2017.

S.Palanivel Rajan, “Review and Investigations on Future Research Directions of Mobile Based
Tele care System for Cardiac Surveillance”, Journal of Applied Research and Technology,
Vol.13, Issue 4, pp.454-460, 2015.

P.Ramakrishnan, “Survey Paper on PAPR Reduction in MIMO-OFDM Systems” International
Journal of Applied Engineering Research, VVol.10 Page no:19234-19238, March 2015.

S.Palanivel Rajan, S.Vijayprasath, “Performance Investigation of an Implicit Instrumentation
Tool for Deadened Patients Using Common Eye Developments as a Paradigm”, International
Journal of Applied Engineering Research, VVol.10, Issue 1, pp.925-929, 2015.

S.Palanivel Rajan, “A Significant and Vital Glance on “Stress and Fitness Monitoring Embedded
on a Modern Telematics Platform”, Telemedicine and e-Health Journal, VVol.20, Issue 8, pp.757-
758, 2014.

P Ramakrishnan, PT Sivagurunathan, N Sathis Kumar, An optimization technique for reducing
the PAPR in MIMO-OFDM technique by using FPPC scheme, IEEE International Conference on
Electrical, Instrumentation and Communication Engineering, 2017.

ISSN: 2233-7857 IJFGCN
Copyright ©2019 SERSC 141


http://dx.doi.org/10.2174/1573405613666170111153207
javascript:void(0)
javascript:void(0)

29.

30.

31.

32.

33.

34.

35.

International Journal of Future Generation Communication and Networking
Vol. 12, No. 5, 2019 pp.134-142

S.Palanivel Rajan, et.al., “Intelligent Wireless Mobile Patient Monitoring System”, IEEE Digital
Library Xplore, ISBN No. 978-1-4244-7769-2, INSPEC Accession Number: 11745297, IEEE
Catalog Number: CFP1044K-ART, pp. 540-543, 2010.

S.Palanivel Rajan, et.al., “Cellular Phone based Biomedical System for Health Care”, IEEE
Digital Library Xplore, ISBN No. 978-1-4244-7769-2, INSPEC Accession Number: 11745436,
IEEE Catalog Number: CFP1044K-ART, pp.550-553, 2010.

S.Palanivel Rajan, et.al., “Performance Evaluation of Mobile Phone Radiation Minimization
through Characteristic Impedance Measurement for Health-Care Applications”, IEEE Digital
Library Xplore, ISBN : 978-1-4673-2047-4, IEEE Catalog Number: CFP1221T-CDR, 2012.

S.Palanivel Rajan, et.al., “Experimental Explorations on EOG Signal Processing for Real Time
Applications in LabVIEW”, IEEE Digital Library Xplore, ISBN : 978-1-4673-2047-4, |EEE
Catalog Number: CFP1221T-CDR, 2012.

S.Palanivel Rajan, et.al., “Visual and tag-based social image search based on hypergraph ranking
method”, IEEE Digital Library Xplore, ISBN : 978-1-4799-3835-3, INSPEC Accession Number :
14916051, DOI : 10.1109/1CICES.2014.7034079, 2015.

M Paranthaman, S Vijayprasath, S Palanivel Rajan “Design of a Frequency Tunable Patch
Antenna using HFSS”, International Journal of Advanced Research Trends in Engineering and
Technology, Vol.3, Issue 7 (2016) pp.69-72.

M. Paranthaman, B. Neeththi Aadithiya and N.V. Andrews “Design of T Shaped Patch Antenna
for Cognitive Radio Application” Indian Journal of Science and Technology, Vol 11(18), May
2018

ISSN: 2233-7857 IJFGCN
Copyright ©2019 SERSC 142


http://dx.doi.org/10.1109/ICICES.2014.7034079

