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 Abstract 
Purpose: Currently, when using a 4G network, there are issues with data speed, 
interference, and network coverage. Therefore, advancement within the network was 
required to eliminate this issue. It can be resolved using a heterogeneous network. 
Connection quality of  service and data speed can be improved through heterogeneous 
network connections. It can be used in LTE Advanced because it is adaptable and 
inexpensive to deploy. The heterogeneous network has low latency, a larger spectrum, 
and a high data rate as additional benefits.

Design/Methodology/Approach: This paper proposes different techniques used in a 
heterogeneous network. After going through many research papers, data is collected 
about differences in Small Cells which is explained in this paper.  

Findings: A heterogeneous network is a collection of  different cell powers that create 
interference while connecting when used in a network. As a result, there ought to be 
some methods for getting rid of  cell interference.

Originality/value: This review paper will play an important role in understanding 
how can the problem of  network coverage and data speed can be improved by using 
different techniques using HetNet in a 5G network.
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Introduction
Day by day population is increasing rapidly. As the 

population increases the number of  users of  the mobile 
network is also increasing. Therefore, there is a need for lots of  
work to be done on the mobile network. As the load increases 
or in other words, the number of  users increases in the mobile 
network, the services of  the network are getting poor day by 
day. A user wants a network that has wide network coverage 
with a high-speed data rate. By observing this problem 3GPP 
Release 10 introduce Long Term Evaluation (LTE-A). Long 
Term Evolution is based on a network which is heterogeneous 
Network. It helps the network to improve the efficiency of  
spectral per unit area. Due to the increase of  users on the 
network, it becomes hard to provide efficient spectral because 
it also has some limits. Therefore, there was a need to improve 
the spectral by increasing in node’s density (GPP, 2010).

Before LTE-A all the Macro Base (MB) stations were used 
for the spectrum. This Macro Base station was used in such a 
way that they do not cause any interference between the cells. 
If  some interferences occur in the network, then by using 
different techniques they can be removed from the network by 
adjusting the bandwidth electronically. For installing Macro 
Base stations in the area lots of  planning must be needed for 
a network and radiofrequency. But in urban dense areas, the 
Macro Base station was not able to fulfil the requirement of  
the user. And also, the signal was not able to reach properly 
in private premises. It can be solved by using more Macro 
Base Station in a Network, which is not possible. Because 
using more Micro Base stations in a network will increase 
intercell interference in the network and also not seems to be 
feasible (Wannstrom, 2014). Therefore, there was a need for 
different approaches to overcome this problem at a low cost.

To overcome these problems low power base stations were 
used and the problem of  coverage area can be solved in the 
area of  the high-power base station. The group of  macro and 
low power Base stations is known as HetNet. HetNet consists 
of  different Pawer Base stations with varying transmission 
power.  

HetNet Introduction
A heterogeneous network is a network in which there is 

a group of  different power stations with varying transmission 
power. In other words, it is a collection of  different Power 
stations with varying transmission power or it is a collection 
of  different small cells. Small cells are used to increase the 
coverage area of  the Macro Base station. Small cells are 
power station that has transmission power between 10mW 
to 2 W. While on the other hand, Microcell has transmission 
power between 5 to 20 W. There are different small cells like 
Pico, Femto, and Relay Node.

Fig. 1: Architecture of  HetNet

Small cells are used to overcome the problem of  spectrum 
coverage area in urban. For increasing the strength of  the 
signal in the basement or where the signal level is very low, 
Femto or Pico cells are installed to overcome this problem. 
Hence, small cells are very useful to increase the signal level 
or strength in an area where the Microcell fails.

Detail information about different Microcells is given 
below:

Pico Node: Pico Node is one of  the small cells which is 
used for increasing the strength of  the signal of  a network. 
Pico Node is a small base station that can be used indoors 
or outdoors as per the requirement of  the range coverage. It 
increases the strength of  the signal in the small area where 
it is installed. Mostly it is used in the basement of  offices, 
buildings, and public places where the signal strength is very 
low (Vajapeyam, 2011).

Femto Node: It is also one of  the main small cells which 
are mainly used indoors only. The main purpose of  this small 
cell is to provide good signal strength in private property 
according to the demand of  the consumer. This type of  cell 
was used for consumer-oriented so it is also called Home 
eNodeB (Vajapeyam, 2011). It is not like Pico Node which 
provides indoor and outdoor services but it gave users free 
access without any charge. While Pico Node is not free for 
accessing or can be said that Pico Node is a closed subscriber 
group while Femto Node is an open subscriber group. The 
Transmission power of  Femtocells is not more than 100mW 
(Wannstrom, 2013).

Relay Node (RN): Relay Node is a small cell that works 
between the user and the Microcell. It is connected to the 
Microcell which is used to transfer the information from 
the user to Microcell. There is a relay backhaul link is used 
between the Base station of  the relay node and the Base station 
of  the Micro node, which is used for the transmission of  the 
information using an air interface. It becomes important or 
useful when the wireline backhaul is not able to work. It is 
more flexible than the other backhaul (Wannstrom, 2013).

Features of HetNet: After 3GPP Release 10 it was 
found that many features were adopted in the mobile 
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network. There were a lot of  problems in the network in 
which interference was one of  them. And after Release 10 
many new features were proposed so that the network can 
overcome the interference between cells. ICIC technique is 
used to overcome the problem of  interference. Interference 
occurs when the user Equipment was not able to decide 
which to connect with which power station. This user cell 
equipment was at the edge of  the cell so this feature helps to 
decrease the interference of  any network.

By using small cells in the network signal strength was 
increased. Increasing the strength of  the signal is also one of  
the main features of  the heterogeneous network. Detail-wise 
features are discussed in the sections given below.

Cell Range Increment: As discussed above small cells 
play an important role in increasing the coverage area of  any 
Macrocell. But using more small cells in an area can bring 
some problems in the network. One of  the main problems 
can be interference. When there is more small cell then each 
cell will try to connect the maximum number of  cell phones 
or equipment. So, when the user equipment is between 
the range of  more than one small cell and Macrocell, user 
equipment gets confused to connect with which cell. To 
solve this problem network cell range increment is used 
(Wannstrom, 2013).

Fig. 2: Interference due to strong Macro signal

Fig. 2 is used to explain how cells faced the problem of  
selecting a network when it comes between more than one 
cell coverage or range. As seen in fig. 2 a cell is between two 
Femtocells and Macrocell. Now the device has to decide to 
which cell is chosen to connect. To solve this type of  problem 
Path Loss and SINR are checked. The cell with less Pathloss 
and SINR will be selected for resources. This technique is 
known as ICIC which is explained below:

A.  Inter-cell Interference Coordination (ICIC)

In a heterogeneous network, this technique is used 
to overcome the Interference which comes when user 
equipment comes between Macro and Small cells. ICIC plays 
an important role in the heterogeneous network or ICIC is 
one of  the key features of  a heterogeneous network. ICIC 
technique is required when the below condition comes in a 
network.

Let a user device be connected with a Pico cell and a.	
there is high strength of  DL signal of  Macro Bs. 
Then there will be interference occurs between the 
Pico cell and the User device.

Let a user device be connected with a Microcell and b.	
it is in the range of  closed Femtocell. But user device 
is not allowed to connect with the Femtocells. In this 
case, interference will occur even in the DL of  the 
Femtocell is less as compared to the Macrocell.

As explained above two conditions some time Macro base 
station faced interference due to the Pico Base station. On the 
other hand, some time Pico base station faced interference 
due to the Macro base station. To solve this problem resource 
partitioning took place in the network through cell biasing 
(Pang, 2012). Partitioning can be done in three different 
methods which can be time-based, frequency-based or spatial 
domain-based (Pang, 2012).

All the above are best for the partitioning of  resources 
but mainly time domain is more used for the partitioning 
of  any resource. In time-domain radio, the frame is divided 
into 10 subframes. Mainly 10 ms radio frames are used for 
communication with the small cell. Some of  the subframes 
are used for the channel control and the left subframes were 
used for the Pico cell. While transferring subframes the cell 
is not able to deliver any data. It is used for controlling the 
channel which is also shown below in fig. 3 where some of  
the frames are used for data and others are used for only 
controlling the channel.

Fig 3. Partition of  Macro and Pico Downlink

B.  Advanced Interference cancellation Receiver:

For decreasing the interference in a network, user 
equipment checks the cell whether is weak or not. if  it is found 
weak then measure the channel parameters. After all these, it 
sends feedback to the network core, which is responsible for 
proper handover. Interference faced by the user equipment 
is due to channel acquisition and CRS Interference. If  any 
user equipment faces the problem of  interference in any cell, 
it checks that the interference occurs for which reason. If  it 
occurs due to the cell, it will detect the desired cell. If  it found 
the desired cell then it will report to the core of  the network, 
if  not then remove the acquisition of  signal interference and 
again check for the interference occurring cell.

If  the user equipment found strong CRS interference, then 
it will decode the data channel. If  it is not able to detect the 
strong CRS interference then it will remove CRS interference 
and again search for the strong CRS interference. 
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Conclusion
For improving the quality of  service, data rate and 

connection between user and cell, HetNet is very necessary 
for any network. By using HetNet data rate can be 
increased, services will be provided better and it will also 
ensure that every user will get proper connectivity with the 
network. With lots of  advantages using HetNet also bring 
a disadvantage which is interference. This can be decreased 
by using different techniques used in HetNet which comes 
in Release 10 of  3GPP. Mainly ICIC is used for reducing 
the interference which occurs in a network. There is much 
more work is needed in this area. HetNet will be one of  
the most important and basic elements for building a 5G 
network. 

References
GPP •	  2010, 3GPP Rel-9 and Beyond 

J. Wannstrom 2014, for 3GPP, HetNet/Small •	 Cells. 

M. Nohrborg December 2008, for •	 3GPP, LTE. 

M. Vajapeyam 2011, A survey on 3GPP heterogeneous networks.•	

J. Wannstrom 2013, for •	 3GPP, LTE-advance. 

V. Vanghi 2010, LTE-advanced heterogeneous networks. •	

S. Brueck 2011, Heterogeneous networks in LTE-advanced. •	

Qualcomm 2011, •	 LTE Advanced: Heterogeneous Networks. 

J. Pang, 2012, LTE-advanced heterogeneous networks. release •	
10 and beyond.

Chauhan 2022, A Review of  5G Network System with its •	
limitation and different Approaches to build a strong 5G Network 
System. In 2022 3rd International Conference on Intelligent 
Engineering and Management (ICIEM) (pp. 403-410).  

6%
SIMILARITY INDEX

1

2

3

4

5

6

vi
ORIGINALITY REPORT

PRIMARY SOURCES

dokumen.pub
Internet

Sapna Mathur, Nitin Tripathi. "Rural Preneurship : a
Strategy for Stimulating Rural Development", Review
of Professional Management- A Journal of New Delhi Institute
of Management, 2014
Crossref

gala.gre.ac.uk
Internet

"Heterogeneous Networks With LTE-Advanced
Technologies", Bell Labs Technical Journal, 2013.
Crossref

Dariush Fooladivanda, Ashraf Al Daoud, Catherine
Rosenberg. "Joint channel allocation and user
association for heterogeneous wireless cellular networks", 2011
IEEE 22nd International Symposium on Personal, Indoor and
Mobile Radio Communications, 2011
Crossref

Xinyu Gu, , Wenyu Li, and Lin Zhang. "Adaptive cell
range control in heterogeneous network", 2013
International Conference on Wireless Communications and
Signal Processing, 2013.
Crossref

34 words — 2%

27 words — 1%

10 words — < 1%

8 words — < 1%

8 words — < 1%

8 words — < 1%

6%
SIMILARITY INDEX

1

2

3

4

5

6

vi
ORIGINALITY REPORT

PRIMARY SOURCES

dokumen.pub
Internet

Sapna Mathur, Nitin Tripathi. "Rural Preneurship : a
Strategy for Stimulating Rural Development", Review
of Professional Management- A Journal of New Delhi Institute
of Management, 2014
Crossref

gala.gre.ac.uk
Internet

"Heterogeneous Networks With LTE-Advanced
Technologies", Bell Labs Technical Journal, 2013.
Crossref

Dariush Fooladivanda, Ashraf Al Daoud, Catherine
Rosenberg. "Joint channel allocation and user
association for heterogeneous wireless cellular networks", 2011
IEEE 22nd International Symposium on Personal, Indoor and
Mobile Radio Communications, 2011
Crossref

Xinyu Gu, , Wenyu Li, and Lin Zhang. "Adaptive cell
range control in heterogeneous network", 2013
International Conference on Wireless Communications and
Signal Processing, 2013.
Crossref

34 words — 2%

27 words — 1%

10 words — < 1%

8 words — < 1%

8 words — < 1%

8 words — < 1%

7

8

9

EXCLUDE QUOTES OFF

EXCLUDE BIBLIOGRAPHY ON

EXCLUDE SOURCES OFF

EXCLUDE MATCHES OFF

Xinyu Gu, Xin Deng, Qi Li, Lin Zhang, Wenyu Li.
"Capacity Analysis and Optimization in
Heterogeneous Network with Adaptive Cell Range Control",
International Journal of Antennas and Propagation, 2014
Crossref

acris.aalto.fi
Internet

H. Srikanth Kamath, Samarendra Nath Sur,
Hmdard Singh, Aayush Khanna. "Chapter 2
Heterogeneous Networks in LTE-Advanced: A Review", Springer
Science and Business Media LLC, 2020
Crossref

8 words — < 1%

8 words — < 1%

7 words — < 1%

Submission Date Submission Id Word Count Character Count

23-Apr-2023 95956661 (Turnitin) 2097 12540

Analyzed Document Submitter email Submitted by Similarity

2.1 TBP1_Vikas_GJEIS 
Apr to Jun 2023.docx 

(95956661)

vikas.chauhan@glbim.ac.in Vikas Chauhan 06%

Annexure 15.2.2

GJEIS Prevent Plagiarism in Publication
The Editorial Board had used the Turnitin – a Swedish anti-plagiarism software tool which is a fully-automatic machine learning text- 
recognition system made for detecting, preventing and handling plagiarism and trusted by thousands of  institutions across worldwide. 
Ouriginal by Turnitin is an award-winning software that helps detect and prevent plagiarism regardless of  language. Combining text- 
matching with writing-style analysis to promote academic integrity and prevent plagiarism, Ouriginal is simple, reliable and easy 
to use. Ouriginal was acquired by Turnitin in 2021. As part of  a larger global organization GJEIS and Turnitin better equipped to 
anticipate the foster an environment of  academic integrity for educators and students around the globe. Ouriginal is GDPR compliant 
with privacy by design and an uptime of  99.9% and have trust to be the partner in academic integrity (https://www.ouriginal.com/) 
tool to check the originality and further affixed the similarity index which is {06%} in this case (See below Annexure-I). Thus, the 
reviewers and editors are of  view to find it suitable to publish in this Volume-15, Issue-2, Apr-Jun 2023.



Global Journal of Enterprise Information System

Vol 15  |  Issue 2  |  Apr-Jun 2023 Online ISSN : 0975-1432  |  Print ISSN : 0975-153X18

Reviewers 
Memorandum

Reviewer’s Comment 1: The title of  the topic is self-explanatory 
and provides a satisfactory overview of  HetNets in the context of  
LTE-Advanced. Today while using the 4G network, there are issues 
with data speed, interference, and network coverage. Since 5G has 
been enrolled in many cities this topic is very much appropriate. 
The author has demonstrated a commendable effort in presenting 
an understanding of  the topic and highlighting key aspects of  
HetNets, however there is room for more research to make this 
topic more insightful which opens the scope for future research.

Reviewer’s Comment 2: The Author has done intensive literature 
review to collect data on small cells.  The paper is conceptual in 
nature and proposes different techniques used in a heterogeneous 
network. Moreover, Author could have included comparative 
studies or performance evaluations of  different HetNet deployment 
strategies so that the reader gets to know the strengths and 
weaknesses of  various approaches and make informed decisions 
when implementing HetNets in real-world scenarios.

Reviewer’s Comment 3: The findings of  the study are valuable in 
current time, where we are facing network issues like call drop and 
slow data speed. The author has made significant contributions 
in terms of  content coverage and clarity, providing readers with a 
valuable resource. Author proposes the use of  HetNet for improving 
the quality of  service, data rate and connection between user and 
cell. The study further leaves the scope for further research.

Vikas Chauhan, Neeti Arora and Aniket Singh  
“A Review on HetNet in LTE-Advanced” 

Volume-15, Issue-2, Apr-Jun 2023. (www.gjeis.com)

https://doi.org/10.18311/gjeis/2023 
Volume-15, Issue-2, Apr-Jun 2023 

Online iSSN : 0975-1432,  Print iSSN : 0975-153X 
Frequency : Quarterly,  Published Since : 2009

Google Citations: Since 2009 
H-Index = 96 

i10-Index: 964

Source: https://scholar.google.co.in/citations? 
user=S47TtNkAAAAJ&hl=en

Conflict of Interest: Author of  a Paper  
had no conflict neither financially nor academically.

Citation

 Disclaimer 
All views expressed in this paper are my/our own. Some of  the content is taken from open-source websites & some are copyright free for the 
purpose of  disseminating knowledge. Those some we/I had mentioned above in the references section and acknowledged/cited as when and 
where required. The author/s have cited their joint own work mostly, and tables/data from other referenced sources in this particular paper 
with the narrative & endorsement have been presented within quotes and reference at the bottom of  the article accordingly & appropriately. 
Finally, some of  the contents are taken or overlapped from open-source websites for knowledge purposes. Those some of  i/we had mentioned 
above in the references section. On the other hand, opinions expressed in this paper are those of  the author and do not reflect the views of  the 
GJEIS. The authors have made every effort to ensure that the information in this paper is correct, any remaining errors and deficiencies are 
solely their responsibility.

 Acknowledgement 
The acknowledgment section is an essential part of  all academic research papers. It provides appropriate recognition to all contributors for their 
hard work and effort taken while writing a paper. The data presented and analyzed in this paper by (Vikas, Neeti and Aniket) were collected first 
headedly, and wherever it has been taken the proper acknowledgment and endorsement depicts. The authors are highly indebted to others who 
facilitated accomplishing the research. Last but not least, endorse all reviewers and editors of  GJEIS in publishing in the present issue.

 Editorial   
 Excerpt    

The article has 06% of  plagiarism which is the accepted percentage as per the norms and standards of  the journal for publication. As per the 
editorial board’s observations and blind reviewers’ remarks the paper had some minor revisions which were communicated on a timely basis 
to the authors (Vikas, Neeti  and Aniket), and accordingly, all the corrections had been incorporated as and when directed and required to 
do so. The comments related to this manuscript are noticeably related to the theme “A Review on HetNet in LTE-Advanced” both subject-
wise and research-wise. Paper finds that using HetNet data speed can be increased, and network connectivity problems can be resolved.  
HetNet will also ensure will that every user will get proper connectivity with the network.The author successfully addresses the various 
components and technologies involved in HetNets, including small cells , the comprehensive coverage of  the terminology provides readers with 
a holistic understanding of  the architecture and functioning of  HetNets in LTE-Advanced. Paper also finds that HetNet is the most important 
and basic element in the 5G network, so there is ample opportunity for future research in this area. Lastly, the organization and structure of  
the paper are generally sound, but there is room for improvement in terms of  the flow of  ideas. Ensuring a smooth transition between sections. 
Overall, it is a commendable paper that provides a comprehensive overview of  HetNets and their application in LTE-Advanced networks.  
After comprehensive reviews and the editorial board’s remarks, the manuscript has been categorized and decided to publish under  
“Theme Based Paper” category.

(c) GJEIS 2023

A Review on HetNet in LTE-Advanced


