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Abstract—The development of wireless technology has 

facilitated the wide deployment of mobile 

communication systems. The beauty of wireless 

communication is that all nooks and corners can be 

reached at a cheaper and faster rate when compared with 

wireline. Wireless is now dominating the 

telecommunications market. Initially, the dawn of 

wireless was seen as the dawn of communications to poor 

countries and rural areas which were poorly covered by 

wireline devices due to high cost. Currently, the story has 

changed. Both the wired and unwired environments are 

clamoring for wireless connectivity. Considering the hype 

of R&D in broadband technologies and easy acceptance 

in the market place, wireline communications may soon 

die a natural death. However, wireless communications 

faces a few challenges. One of them is that the radio 

frequency (RF) carrier signals used in these 

communication systems degrades as it travels through the 

air interface due to attenuation and interference. As a 

result, the range of coverage may not be as planned 

leading to very weak reception or even dead zones where 

no communication can be done. This problem has 

resulted in the development of cellular signal boosters 

that help in receiving the weak signal, amplifying and 

then re-transmitting it to reach the uncovered areas. 

Boosters are now giving hope to the frustrated wireless 

users such as indoor users and those at the fringes of a 

cell site. These boosters are diverse in make, range, 

method of operation, deployment and cost. In this paper, 

a survey of various signal booster designs, deployment 

and performance is presented. It is hoped that this will 

serve as a one-stop shop for researchers and developers in 

the important field of wireless signal boosters and 

extenders, who wish to know what is available and 

existing challenges. 

 

Index Terms—Boosters, Repeaters, Cellular Signal 

Degradation, Weak Signal Reception, Cellular 

Generations 

 

 

 

I.  INTRODUCTION 

Mobile communication have not only made the sharing 

of knowledge and information easy but have brought 

with it socioeconomic benefits. It has made possible 

services such as online banking, social networking, 

online markets, internet job markets and etc. All of these 

have contributed to making the Telecommunication 

Industry a major contributor to the gross domestic 

product (GDP) of many countries both the developed and 

the developing [1]. In general, wireless communications 

has cut down the cost of living and doing business in 

several ways. 

These benefit have created a huge demand for the 

services prompting Mobile Network Operators’ (MNO) 

massively deploying network coverage to urban and 

some rural areas. This supports the projection that 

worldwide traffic by 2020 should reach about 33 times 

increase from figures obtained in 2010 [2]. This 

deployment of networks is usually done with emphasis 

on maximizing profit and as a result, coverage and 

services provided are optimized for areas where 

commensurate revenue can be generated leading to 

neglect and no or poor service provided to non-profitable 

regions [3]. Even priority regions can also experience 

weak signal reception as a result of radio frequency 

signal degradation due to additive noise in the wireless 

channel and signal fading due to either multi-path 

propagation or shadowing from obstacles that distort the 

propagation of the radio wave [4]. These obstacles can be 

natural such as valleys and intervening mountains, and 

also manmade such as tunnels, subway station or 

underground parking [5]. In fact, priority areas such as 

major cities suffer a good deal from weak signal 

reception due to poor signal propagation along narrow 

streets with tall buildings and indoor penetration losses. 

Also, the continuous broadening of bandwidth of mobile 

systems can lead to frequency selective fading resulting  
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in smaller cell sizes [6]. All of this creates regions with 

weak signal strength (WSS) making communication to be 

not possible or a huge drop in the Quality of Service 

(QoS) provided.  

Weak Signal Strength is prevalent at the edges of 

networks in urban areas and even suburban areas, which 

are also with a rapidly growing demand for 

communication services [7]. Also certain portions/offices 

in buildings in urban areas can degrade the received 

signal to the extent of making communication impossible 

[8]. The few rural areas that have networks deployed can 

have an entire settlement situated away from the site of 

the network access. The reason for this comes from the 

fact that low user density in rural areas necessitates wider 

(macro) cells, the design of which may place some 

settlements at the fringe or entirely outside the coverage. 

Weak signal reception also leads to quick depletion of 

cell phone batteries. At the same time it greatly increases 

that power flux radiation from the user device, which has 

the added challenge of being harmful to health. The 

problem of weak signal reception is multifaceted, and can 

deprive individuals and communities from enjoying the 

tremendous benefits of living in a connected world. 

Therefore, viable solutions are crucial hence the 

investment in R&D for signal boosters.  

Two classes of device can be used to extend coverage 

and combat WSS, these include: layer-1 devices, which 

simply amplify-and-forward (AF), and layer-2 devices 

that decode-and-forward (DF) [9, 10]. The AF devices, 

commonly referred to as signal boosters, repeaters or cell 

enhancers, are a very viable and cheap solution. They 

simply receive the weak signal, amplify it and then 

re-transmit to cover more areas [5, 11]. The DF devices, 

commonly referred to as relays, on the other hand can 

provide additional features such as noise propagation 

mitigation and link adaptation, but are more intricate in 

design. Another perspective presents relays as operating 

in two modes AF and DF [12]. A performance evaluation 

of AF and DF relays in LTE-Advanced network is 

presented in [13]. This paper presents a survey of cellular 

signal boosters 

The rest of the paper is structured as follows: Section 2 

presents an overview of signal boosters, highlighting 

antenna selection problem; design and operation 

challenges; basic booster standards specifications among 

others. Section 3 presents research efforts in booster 

technology in the various generations of cellular 

communication technology. While the paper is concluded 

in Section 4, where some open issues in booster 

technology are highlighted.  

 

II.  CELLULAR SIGNAL BOOSTER 

Cellular Networks are wireless communication 

networks in which the total region of coverage are 

divided into smaller regions of coverage called cells. 

Access to the network is provided to each cell by access 

points that transmit RF signals at specific frequency 

ranges. These access points are commonly called base 

stations (BS).This system can be highly efficient as it 

enables the reuse of the frequency spectrum and 

conservation of power at the base stations [14]. The cells 

are designed to overlap, as shown in Fig. 1(a), this 

facilitates the handover of a mobile user from one cell to 

a neighboring cell as the user moves from one region of 

coverage to another. This is usually not the case with 

poorly designed cellular sites (see Fig. 1(b)) and 

optimized cellular networks increases the probability of 

the existence of dead zones or zones with poor received 

signal strength due to the proliferation of edges. Cellular 

Signal Booster is a very efficient solution to this problem. 

Cellular Signal Boosters are devices deployed in 

cellular networks to primarily assist in reestablishing 

connection between mobile nodes and BS in regions of 

weak signal reception. They can also be used to extend 

cell coverage range by amplifying and re-transmitting the 

weak signal from the BS along desired directions [15]. 

These repeaters have found very useful applications in 

the various generations of cellular networks as signal 

degradation is common to all generations, though with 

varied impact. In this section, we present the basic 

operation of boosters, highlighting antenna selection 

problem, design and operational challenges, including 

basic booster standards specifications among others.  

 

    
(a). Good Cell                                            (b). Poor Cell 

Fig. 1. Example of good and poorly planned cellular sites 

 



 Survey of Cellular Signal Booster 23 

Copyright © 2018 MECS                    I.J. Information Engineering and Electronic Business, 2018, 6, 21-31 

A.  Basic Operation of Boosters 
 

A typical RF signal booster is made up of four 

functional units that are interconnected as shown in Fig. 2. 

The receiving antenna is responsible for capturing the 

weak and degraded RF signal to be amplified, which is 

then passed onto the post-amplification stages. The post 

amplification processes carried out depends, to a large 

extent, on the type and capabilities of the of the RF 

booster. Typical processes carried out in this stage 

involves received signal filtering, frequency 

multiplication, analog to digital conversion, and feedback 

cancelation. The post-amplification processing may 

involve digital to analog converter, transmitter, filter, and 

attenuators. In between these two is the amplifier 

responsible for increasing the strength of the weak signal 

[16]. The amplifier can be a series of different stages, for 

example a low noise front-end responsible for amplifying 

the RF signal with low noise, an intermediate frequency 

(IF) block responsible for amplifying the IF UHF that the 

RF frequency is stepped down to, and finally the power 

stage that amplifies the original RF signal after the IF is 

up-converted before radiating into space [17].  

The booster can be deployed for both outdoor and 

indoor applications. For the outdoor application, both the 

receiving and the transmitting antenna are situated 

outdoor and the amplified weak signal can be utilized by 

users in the region of coverage of the transmitting 

antenna. Such scenarios are common where the network 

needs to be extended to dead zones and localities with a 

good number of users. They are usually deployed by the 

Network Operator to optimize profit as this is done at a 

cost much less than deploying more BS to cover areas 

with weak signals[17, 18]. For the indoor application, the 

receiving antenna is placed outdoor, usually at an 

elevated position to receive the weak signal, while the 

transmitting antenna is deployed inside the building. This 

way, users in buildings get to enjoy quality 

communication services.  

B.  Classification of Boosters 

Signal boosters can be categorized into various groups, 

depending on criteria such as range of coverage, 

duplexing type, antenna deployment, functionality, and 

spatial streams. Fig. 3 shows the classification topology 

while a brief discussion on each type follows. Based on 

the range of coverage, boosters can cover from a few 

meters to several kilometers. The range of coverage 

depends on factors such as power and gain of transmitter, 

as well as the directivity. The range can be limited to 

small spaces for covering a single room, medium spaces 

for servicing of entire home or office space, large spaces 

for applications in large office buildings, warehouses and 

 

 

Fig. 2. Basic Block of an RF booster 

 

Fig.3. Classification of Boosters 



24 Survey of Cellular Signal Booster  

Copyright © 2018 MECS                    I.J. Information Engineering and Electronic Business, 2018, 6, 21-31 

remote areas. Another criteria used to classify boosters 

are the duplexing type, which can be Full-Duplex (FD) 

repeaters and Half-Duplex repeaters (HD). FD repeaters 

are capable of boosting both the forward and reverse 

links, while HD repeaters can only boost either the 

forward or reverse link. Active research is ongoing to 

develop in-band FD repeaters that will use the same 

frequency spectrum for both links [2,10,12,19], in this 

class, the duplexing will be done in time. Antenna 

deployment of both the donor/receiving and the 

transmitting antennas can either be co-located on a single 

antenna or be separated. For the shared co-located 

antenna systems, they are compact and easy to install, but 

intricately designed to handle self-interference issues. 

The separate antenna systems are more common, and 

usually have a directional donor antenna, mounted in the 

line of sight of the serving base transceiver station (BTS) 

and an isotropic transmitting antenna in the area of the 

users. Some repeaters operate at layer-1 and only 

amplify-and-forward the signals while others are layer-2 

devices that have capabilities of to decode-and-forward 

and compress-and-forward [20]. The layer-1 repeaters are 

simple in design, but can also propagate noise in the 

system, while the layer-2 are complex and tend to 

introduce more delay in the system, but can isolate and 

amplify the signal only [21]. There are also repeaters that 

are only single channel that supports only one user at a 

time, and others that are multi-channel and can support 

more than one user at a time. Based on the amount of 

spatial streams, repeaters can be single-input 

single-output which have one donor antenna and one 

transmitting antenna or multi-input multi-output that have 

more than one antenna at both ends.  

C.  Antenna Selection 

Antenna are transducers that convert radio frequency 

electric current to electromagnetic waves that are then 

radiated into space. Due to the reciprocity exhibited by 

antennas, they can also convert electromagnetic waves 

back to radio frequency electric current. Antennas can be 

in assortment of shapes and sizes, with properties such as 

feed-point impedance, directivity, gain, efficiency and 

polarization playing important roles in determining 

performance [22,23].  

Two types of impedance are exhibited by antennas, 

self-impedance (measured completely away from sources 

of interference) and mutual impedance (in the presence of 

parasitic effect of nearby conductors). The 

self-impedance is equivalent to the ratio of the voltage 

across its feed-point to the current flowing into it. The 

antenna impedance is not usually a pure resistance, but 

made up of either capacitive or inductive reactance in 

series with a resistance. For efficient radiation of 

electromagnetic energy, the feed-point impedance must 

be matched to the driving circuit impedance, and this is 

usually achieved with a matching circuit between the two. 

An automatic impedance matching and antenna tunning 

using quantum genetic algorithms is reported in [22].  

Another factor of consideration is the directivity of the 

antenna. A directional antenna has maximum gain in a 

specific direction while omni-directional antenna have 

equal gain in all directions. For most cellular boosters, 

the receiving antenna is a directional antenna that is 

mounted pointing at the direction of the BTS of the weak 

signal while the transmitting antenna is an 

omni-directional one radiating is all directions to ensure 

users are not limited to a particular section of area of 

deployment. This arrangement helps to increase the 

isolation between the antennas.  

Another important antenna consideration is the 

isolation between the receiving antenna and the 

transmitting antenna. To avoid self-amplification 

resulting in system instability, it is recommended that the 

isolation between the two antennas be greater than the 

gain of the system. Recommended isolation of 15dB 

higher than the repeater gain is reported in [11], while [24] 

used an isolation within the range of 85-95dB. To 

achieve this, a couple of methods have been employed, 

ranging from deployment of the two antenna in either 

vertical, horizontal or at 90o orientation depending on the 

one with the maximum attenuation, increasing the 

physical distance separating the antennas, situation of 

obstructions between them to increase the shielding 

factor [11]. Equation (1) represents the approximate 

isolation between the antennas.  

 

Iso = 32.44 + 20log(d) + 20log(f) + Txloss + Rxloss  (1) 

 

where d is the distance separating the two antennas in 

meters, f is the frequency of communication in MHz, 

Txloss is the attenuation of the transmitter in the direction 

of the receiver and Rxloss is the attenuation of the receiver 

in the direction of the transmitter.  

Polarization is also crucial and is the direction in which 

the strength of the field is maximum and can either be 

vertical or horizontal, a combination of horizontal and 

vertical or indeterminate. Another important factor to 

consider is that the frequency range of optimum 

performance of selected antenna must lie in the frequency 

band of the RF signal of interest. For cellular boosters, 

the antenna selected must have its stated optimum 

frequencies in the frequency band of the channel to be 

amplified. A choice also needs to be made as regards the 

number of antennas to deploy at the transmitting end. For 

indoor application, a distributed antenna system (DAS), 

comprising of multiple antenna connected to the booster 

via splitters and tappers, can be used to cover different 

parts of buildings. This can help to greatly expand the 

coverage range of booster as against what is obtained 

when a single antenna system is deployed [25].  

D.  Design and Operation Challenges 

Repeaters are good and cheap means of increasing 

coverage and performance of cellular networks, but can 

also introduce undesirable effects such as interference, 

particularly in the uplink [26,27], and also cause a jam in 

the network. All of which can result in expensive 

troubleshooting by mobile operators and service 

degradation to subscribers [16]. As such, special 

attentions is paid to ensure proper design and deployment 
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to overcome negative challenges of boosters in networks. 

This sub-section highlights design and operational 

challenges of cellular boosters. A very paramount 

consideration in the design of boosters is the need for 

good isolation between the transmitting antenna and 

receiving antenna. This is to prevent the system going 

into self-amplification that can block out the desired 

signal [28]. This isolation puts a limit on the gain of the 

booster which is designed to be less than the isolation. 

Also deployment of boosters in areas with a good signal 

reception can result in quality degradation [29] as a result 

of the two signals combining with different delays in the 

user device, thereby increasing inter-symbol interference 

(ISI) [5]. It is important that one BTS is isolated and its 

signal amplified into the region of weak coverage. This 

can be achieved with the use of narrow beam-width 

antenna as receiving antenna on repeaters [29].  

E.  Cost Determinants 

A wide variety of booster are available in the market 

with price ranging from cheap to pretty expensive. The 

cost of a booster, to a large extent, is dependent on its 

specification, and to a lesser extent, on the manufacturer. 

Table 1 shows some samples of the boosters in the 

market, their manufacturers, specifications and prices. A 

close inspection of the Table shows that boosters can be 

designed for a particular MNO, as in the case of Phonelex 

Cell Phone Signal Repeater Booster Amplifier which was 

designed specifically for band 13 Verizon 700 MHz 4G 

LTE 70 dB cellular band as stated by the manufacturer. A 

good check to run when a booster is not designed for a 

specific MNO is to confirm that its frequency range of 

operation covers the particular MNO of the user.  

Table 1. Sample Boosters in Market with Specifications 

Booster Name Manufacturer Description by Manufacturer Price 

weBoost Connect 4G 

Cell Phone Signal 

Booster  

weBoost  Perfect for mid-sized homes. Boosts cell signals up to 32x. Enhances 4G LTE and 3G signals 

for buildings up to 5,000 sq ft. Get fewer dropped calls, better voice quality, faster uploads 

and downloads. Compatible with all US networks and with all cellular devices. PATENTED 

AUTOMATIC GAIN SETTINGS: Smart technology senses signal conditions in and around 

the building, then electronically optimizes the booster for best performance.  

$539.99  

SureCall EZ 4G 

Plug-and-Play Cell 

Phone Signal Booster  

SureCall  Sets up in minutes - simple plug-and-play install. Boosts voice, text and 4G LTE signals for 

all North American cell carriers. Reduces dropped & missed calls and supports multiple users 

simultaneously. Coverage area will vary based on existing signal at the window location 1-2 

Bars ~500 sq ft, 3-4 Bars ~1000 sq ft, 5 Bars ~2000 sq ft  

$317.99  

Phonelex Cell Phone 

Signal Repeater 

Booster Amplifier  

Phonelex  Designed for band 13 Verizon 700 MHz 4G LTE 70 dB cellular band, Much faster high-speed 

4G LTE internet. Perfect for fast uploads and downloads for streaming apps such as Google 

Chrome, Safari, YouTube, Netflix, Pandora, Spotify, and other data-heavy apps. Works for 

Verizon 70 dB 700 MHz 4G LTE. Supports any phones for any Wireless Carriers in the 

frequency range : 776-787 MHz and 746-757 MHz. Used for village, garage, basement, 

home, office, hotel, apartment etc.  

$159.99  

ANNTLENT GSM 

850 MHz 3G Repeater 

Cellphone Signal 

Booster  

Anntlent  Frequency Range (MHz): 824-849; 869-894 Max Gain (dB): 65; Max output power (dBm): 

15dBm; I /O Port: SMA-Female; Power Supply: input AC100~240V 50/60Hz, output DC 5V 

0.35A . 

$113.99  

Phonetone GSM 3G 

850MHz Phone Signal 

Repeater  

Phonetone  Frequency range: 824 ~ 849 MHz, 869 ~ 894 MHz Max Output Power: 22 dBm / Max Gain: 

62 dB; I/O Port: N-Female on both ends FCC authentication certificated Verizon /T-Mobile 

USA/AT&T /Sprint /boost /MetroPCS /Big River /Cincinnati Bell  

$98.98  
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F.  Good/Poor Booster Technology 

For a booster to be able to provide good service to the 

users, the technology of development must be sound and 

made to cater for factors that can diminish performance. 

One of those factors is that it should be stable and have a 

good gain. The isolation between the two antennas should 

be greater than the total gain of the system. This will 

prevent the system going into oscillation and degrading 

service provided. The gain of the booster also should be 

reasonable enough to cover the area of location of 

expected users. When a single antenna is not enough to 

cover the desired area, a DAS can be used to reach all the 

locations of users. Another important factor of 

consideration is the amount of noise introduced into the 

system, this is more of a worry for AF boosters, than 

other higher level booster that have the capability of 

isolating and boosting the required signal without 

introducing noise into the system.  

G.  Booster for Nigerian Environment 

The last decade in Nigeria has witnessed exponential 

growth in the use of wireless cellular communication. 

This trend is likely going to continue with the Nigerian 

Communications Commission (NCC) statistics indicating 

more than 96.6 million active users, a good number of 

whom are in high population density cities and a small 

fraction in rural and suburban areas. Due to poor landline 

connectivity, there is a heavy reliance on mobile 

communication systems, placing a huge demand for 

GSM services. The mobile operators are hardly able to 

satisfy this high demand. Consequently, many areas 

suffer from weak or no signal reception. This have 

resulted in a progressive decline in the QoS experienced 

by users. Also the Nigerian terrain comprises of hills, 

valleys, plateaus and a few high rise structures that can 

block out signal, and cause weak signal reception (WSR). 

Poor planning and deployment of networks by MNO in 

Nigeria have also left a lot of holes in areas with a good 

number of potential users [14].  

The use of cellular boosters in Nigeria is a growing 

trend that is not only beneficial to the users but can help 

maximize profit by operators. The NCC recently put out a 

warning on boosters deployed indiscriminately by users, 

stressing that users can only deploy boosters in 

conjunction with licensed network operators [30]. A lot of 

these boosters are currently imported and on sale in the 

Nigerian Market. Local design and production of these 

devices will go a long way in saving scarce foreign 

exchange, create employment opportunities, and enhance 

man-power skill development. This is the ultimate goal of 

this research. Moreover, designing boosters locally is 

very beneficial in the sense that local signal propagation 

behaviors and local environmental factors affect 

performance of these systems. 

H.  Basic Booster Standards Specifications  

Boosters are required to meet standard specifications 

stipulated by authorizing bodies. Cellular boosters in 

Europe, for example, are to be compliant with European 

Telecommunications Standards Institute (ETSI) 

documents that provide guiding specifications for UMTS 

systems. Table 2 shows the main ETSI specifications that 

the repeater designed in [17] was complaint with.  

Table 2. Booster Specifications 

ETSI Specifications 

  Uplink (1920-1980 MHz) Down Link(2110-2170 MHz) 

Gain 

GMin  50dB 

GMax  80dB 

PoutMax  12dBm 30dBm 

Bandwidth  3.84 MHz Programmable for any channel within the band 

Noise Figure (NF) 8,5 dB 

Adjacent Channel Power Ratio (ACPR) 45dB  35dB  
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Table 3. Common ETSI Specifications for Repeaters 

Test Parameter Specification 

Effective Power of 

Spurious Emissions  

< -36dBm 250nW) in the frequency band 9 kHz to 1 GHz  

Maximum Level of 

Intermodulation Product  

< -36dBm 250nW) in the frequency band 9 kHz to 1 GHz  

Net Gain in both directions  - 50 dB at 400 kHz offset and greater; - 40 dB at 600 kHz offset and greater; - 35 dB at 1 MHz offset 

and greater; - 25 dB at 5 MHz offset and greater; from  

Average Frequency Error  The average frequency error of the repeater system shall not exceed 0.1 ppm.  

Phase Error  <- 7 degrees rms; - 28 degrees peak (for complete systems), 6.1 degrees rms; - 24.5 degrees peak 

(for single repeater unit)  

 

A good reference for some general ETSI standards for 

tests to conduct for GSM and DCS are found in [31] 

where it is stated that manufacturers of repeaters shall 

declare the band(s) of operation, the maximum rated 

output power per channel, the number of channels and 

modulation schemes supported. Some common 

specifications extracted from [31] are specified in Table 3. 

Federal communication commission (FCC) also specifies 

such standards for the US. And, of course, all such 

regional standards are derived from the international 

telecommunication union (ITU) family of 

telecommunications standards. Any booster design is 

expected to comply with specified standards. 

 

III.  RESEARCH EFFORTS IN REPEATER DESIGN AND 

DEPLOYMENT  

Repeaters have been successfully investigated and 

deployed in the 2G, 3G and 4G networks, and 

investigations are ongoing for applications in 5G 

networks. Figure 4 gives a snap-shot view of the various 

related works in literature. Some of these briefly 

discussed below.  

Yisheng Xue, in [9], investigated the effect of repeaters 

on throughput in cellular systems where the random 

access channels of the BS are arranged with 

multiple-channel slotted-ALOHA based protocol. Results 

obtained from analysis showed that with careful 

deployment of repeaters, throughput of regions of 

coverage of such repeaters can be increased but with a 

sacrifice on throughput of the entire systems. Ref [29] 

investigated the application of repeaters in CDMA 

networks and presented measurement results showing 

improved coverage and quality in areas with weak 

CDMA coverage.  

 

Jungsuek Oh et al [32] used wave-propagation in 

buildings, based on physics to model and investigate 

proper placement of repeaters. It was demonstrated that 

repeaters with more than 30 dB gain reduces to a large 

extent deep signal fading by providing a signal 

component in the multi-path environment that is 

dominant. To handle the degradation of the repeaters 

linear performance and enhance both linearity over large 

power range and efficiency, an introduction of extra 

hardware to change the phase shift and attenuation in the 

pre-distorter and adjust the current with respect to input 

power was proposed in [7]. F. Adelantado et al, [26] 

presented an analytical model and derived expressions for 

transmit power requirements and probability of failed 

connection in CDMA systems with repeaters in a traffic 

and spatial non-uniformities environment. This facilitated 

the computation of the maximum acceptable load, fed to 

the Call Admission Control (CAC) to prevent network 

overload and ultimately service degradation.  

In ref [33] a novel intelligent 5G repeater with 

intelligent spectrum sensing capabilities capable of 

selective amplification of only the active channels in the 

assigned spectrum was proposed. The repeater 

intelligently finds the spectral peaks by using energy 

detection method to find spectral peaks above set energy 

threshold, and amplifies only such occupied spectrum. 

Energy efficiency challenges in implementing full duplex 

(FD) relaying in 5G networks was presented in [21] and 

proposed solutions such as adaptive self-interference 

cancellation, hybrid relaying mode selection, 

transmission power adaptation, multi-input multi-output 

(MIMO) and massive MIMO FD relaying. Other works 

in the 5G relaying could be found in [34].  

In addition to research efforts on the generations of 

cellular networks, other works have been done that are 

not restricted to any class of cellular network, but are  
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Fig.4. Application of Repeaters on Mobile Network Generations 

addressing issues in repeater designs, deployment and 

analysis. To eliminate the gain limitation and guarantee 

stability without special donor or transmit antenna, or 

requiring adequate separation, a cellular repeater was 

proposed in [3] using adaptive feedback cancellation 

ensuring ease of installation and usage. The probability of 

outage for AF and DF relaying in OFDM-based network 

was minimized in [35] with a proposed relay selection 

scheme to optimize power allocation and position of 

relay placement. Similar works are reported in [36,37]. In 

[40] cellular cell sizes of cellular communication using 

high altitude platform (HAP) was analyzed to show 

important factors that affect shape, layout and area during 

design stage. The authors in [41]  

As future work, we intend to design a low cost cellular 

booster for the Nigerian Telecommunication Market that 

will cover all mobile networks in the country. This will 

enable the users of any network to overcome the 

limitations of WSR at cell edges and in buildings. The 

design challenges highlighted in this work will be put 

into consideration, local propagation and environmental 

factors will be accounted for in this design. 

 

IV.  CONCLUSION 

This paper presented a survey of cellular signal 

boosters. It made a detailed over view of cellular boosters, 

highlighting its operation, and pointed out issues for 

consideration in antenna selection. It discussed the design 

and operational working principles, cost determinants, 

good and poor booster technologies. It specifically 

discussed boosters fit for local environments like 

Nigerian, and mentioned some basic booster 

specifications. Research efforts in booster design, 

deployment and analysis across the generations of mobile 

communications were outlined and briefly discussed. All 

of these culminated to a look at future work where a 

signal booster design for given local environment is 

considered appropriate.  
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