
Indian Journal of Pure & Applied Physics 
Vol. 60, April 2022, pp. 320-324 

Channel Estimation of FBMC Aux, FBMC and OFDM, based  
on BER and PAPR for 5G Systems 

Ayush Kumar Agrawala, Manisha Bhartib* & Jayendra Kumara 

aNational Institute of Technology Jamshedpur, Jamshedpur 831 014, India 
bNational Institute of Technology Delhi, Delhi 110 040, India 

Received 5 January 2022; accepted 23 March 2022 

In this generation of high-speed internet many research organizations are still busy finding the best candidate for the 
upcoming next generation of cellular mobile communication. These days mobile communication is divided into two parts, 
one is calling service and second is internet connectivity. Though many waveforms have been suggested for the fifth 
generation of mobile communication but out of which getting a compared output results on the basis of channel estimation is 
required. Through this research paper, FBMC Aux, FBMC, and OFDM are compared in terms of BER and PAPR to find our 
best candidate for future 5th generation mobile and data communication. A comparison of the time index is also done to 
verify the merits and demerits of the FBMC and FBMC Aux in this paper. 
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1 Introduction 
Filter Bank Multi-Carrier (FBMC) provides the 

strongest abhorrent structures to strike a semi-existent 
obstacle that has taken a closer look in over 
orthogonal frequency division multiplexing (OFDM). 
The FBMC network is indeed a multi-carrier 
framework especially sensitive for mobile 5G 
telecommunications. FBMC wins OFDM thanks to 
the skillful application of the free flow of knowledge 
constraints even without the usage of a cyclic prefix 
(CP). In addition, precise channel estimate (CE) is 
crucial with effective channel identification as of the 
transmitter. Few CE tests for both the FBMC / 
OQAM models have already been carried out. In a 
research paper, dual updated CE approaches are 
suggested putting guard symbols at opposite sides of 
either the comparison parenthetical sign, the presence 
of guard signals decreases the output of the spectra. In 
order to improve spectrum performance, some 
researchers are developing coded auxiliary pilot 
symbols which also hold details. Though, it requires 
at least two to several pilot signals to reach 
technically reasonable efficiency. They are also 
proposed to have an effective preamble framework for 
achieving a better CE with less preamble usage. 
While the compact signaling approach does not 
involve a pilot, CE approaches focused on compact 

signaling are also suggested to improve the spectrum 
performance.  

If previous scarce information is undisclosed, an 
efficient, formalized, compressive search of matching 
sampling can pick the help collection to obtain better 
CE precision. Motivated by a certain principle as in 
other articles, several enhanced CE approaches are 
developed based on the system of intervention 
estimation as well as a couple of actual pilots, 
simultaneously. The secret to such approaches is to 
show how incomplete the FBMC / OQAM program 
is. Though, it is questionable if the network is diffuse 
as is the spreading path. Past research took the CE 
into consideration in the construction of prototype 
filters. The test filter is constructed using the CE's 
mean square error. None of the symbols introduced in 
the preambles would, therefore, reduce the spectral 
performance of the device. Influenced by the 
preamble architecture defined by certain scholars, in 
these study original text without guard symbols is 
considered to achieve higher efficiency in 
transmission. The system suggested would increase 
CE accuracy by growing the quasi-pilot capacity. 
Though, the influence of disturbance in realistic 
structures is usually equivalent to and even greater 
than the intensity of interruption. Thus, appropriate 
consideration must be paid to the interference effect 
in the nature of the design filter. The signal-to-
interference and as well as noise ratio (SINR) is 
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generally introduced for measuring the impact of 
sound. A larger SINR equals better efficiency in the 
scheme. So, as the SINR is applied to the limits, it 
would be challenging to establish the level. Under that 
circumstance, the RSINR is implemented into this 
analysis to quantify the interference-effect. 
 
2 Comparison of different schemes suitable for the 
next generation of cellular communication 

The exponential development in communication 
technology in recent decades has put tremendous 
pressure on the range of frequencies accessible, 
rendering this tool a finite commodity1,2. In current 
networks, the principle of multi-carrier modulation 
(MCM) is typically introduced to make optimal usage of 
both the finite frequency range and better device 
performance. In MCM systems, big-symbol-rate 
multiband signals are broken into several lower-rate 
signals, where small-rate transmissions are amplified on 
orthogonal narrowband sub-channels (sub-carriers) for 
continuous data transfer across the mobile channel3. 
MCM systems deliver further advantages over the 
equivalents with SCM. The advantage of MCM systems 
over SCM schemes is their potential to give better 
spectrum quality primarily owing to the separation of the 
channels and duplication of the orthogonal subcarriers. 
Many cellular network control technologies were 
evolved over the decades for effective distribution of the 
fear frequency range and for larger data rate 
applications. Multiple access approaches enable contact 
consumers to easily use the same bandwidth capacity 
despite creating conflict with each other. 

Those control systems are typically classified into 
several specific categories in mobile networks: 
assertion-free network control systems and concern-
based randomized communication control schemes4,5.  

For contention-based randomized network 
connection systems, on the other side, the networks 
battle with each other for sharing data across the 
mobile path. The information is typically obtained 
avoiding conflict in concern-based randomized 
channel access schemes. Aloha as well as Carrier 
sense method were instances of both the spontaneous 
network access schemes premised on contention. In 
FDMA systems, each consumer is assigned a 
frequencies channel in which they can concurrently 
transmit their respective signals over the available 
spectrum resource while multiple users are permitted 
to transmit their signals in TDMA schemes at the 
same frequency over the available frequency 
spectrum at separate time frames. CDMA techniques 

are multiple access techniques that allow multiple 
users to access a spectrum asset concurrently and 
asynchronously by amplifying and distributing their 
data signals with pre-assigned sign code or orthogonal 
codes6. CDMA provides many benefits over FDMA 
and TDMA like improved spectrum performance, 
increased device power, increased protection, and 
improved anti-interference capabilities7. The initial to 
the generation of mobile networks were designed 
centered on the channels access schemes that are 
independent of dispute. on 1970's the first wave of 
cellular networks (1 G) was operational8. 

An updated variant of the FDMA scheme has 
indeed been introduced and built over the last decade 
to deliver larger data levels, increased spectrum 
performance, and a stronger capacity to non-interfere. 
This control structure is classified as multiple control 
(OFDMA) orthogonal frequency separation, with 
cyclic prefix (CP). The system tackles the bandwidth 
leakage problem faced by alternating the orthogonal 
sub-channels of FDMA schemes9-13. The added CP in 
this system is used to give reliability towards the 
adverse consequences of multi-path fading and is 
typically applied based on the reverse fast Fourier 
transform / fast Fourier transform (IFFT / FFT)14. 
Because of these enhancements, the CP-related 
OFDMA (CP-OFDMA) scheme is proposed as the 
primary multiple access mechanism for the fourth 
generation (4 G) of mobile networks, and is planned 
for cellular broadband networking services focused on 
long-term evolution (LTE) requirements. 

Despite CP-based orthogonal frequency 
multiplexing technological enhancements, it is not 
known to be the most effective multiplexing scheme 
for the 5th generation of mobile networks, the new 5G 
networks as shown in Fig. 1. 

 
 

Fig. 1 ⸻ Time and frequency index of OFDM. 
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FBMC-based modulation schemes with offset 
quadrature amplitude modulation (FBMC-OQAM) 
offer an alternate modulation scheme that reduces the 
deficiencies of CP-OFDM devices by replacing CP; 
leading to higher device spectral performance and 
better synchronization error robustness15 as shown in 
Fig. 2. Various FBMC devices were used as possible 
waveforms for and above the evolving 5G cellular 
networks. Which involve OFDM-OQAM16, unified 
multi-carrier filtering (UFMC)17, and multiplexing of 
the two-orthogonal frequency division (BFDM)18.  

The principle of complete reconstruction (PR) or 
near-perfect reconstruction (NPR) is being used to 
develop the above FBMC frequencies in which an 
excellently-designed sample filter has been used to 
build the synthesis and analysis filter centers of such 
FBMC-based transmitters. This definition either 
eliminates or minimizes the CP utilization typical to 
4G networks' CP-OFDM, thus offering higher spectral 
energy efficiency and increasing data quality. A 
baseband signal's transmitted symbols usually get 
distorted by noise when they spread across the 
transmission medium.  

In this paper, the author has also compared both 
competitive waveform OFDM and FDMA with that if 
FDMA Aux whose simulation is prescribed according 
to research in19, as shown in Fig. 3. Thus, it can 
clearly be seen as FBMC Aux, is better than that of 
other techniques as the time and frequency index 
required by this is less. 
 
3 Power estimation comparison of several techniques 

Filter bank multicarrier communication with offset-
QAM (FBMC / OQAM) is a successful candidate 
waveform for the next mobile communications 
systems as it is well adapted to many different 

situations and problems such as increased spectral 
performance, spectra sharing strategies or high 
mobility scenarios. This does not need a cyclic prefix 
(CP) contributing to a better spectral output than CP 
(CP-OFDM) orthogonal frequency division 
multiplexing, and the simplicity of the send and 
obtain filters allows a higher spectrum sharing and 
higher agility scenarios performance. One thing that 
needs to be addressed is the effective evaluation of 
networks required to realize such benefits. 

Since the classical calculation of channels used for 
CP-OFDM can never be extended directly to FBMC / 
OQAM, new business approaches are required. In this 
paper, the transmit power is compared to all the 
techniques discussed with reference to that of time as 
shown in Fig. 4. One encouraging remedy for the 
FBMC suitable pilot design implements an auxiliary 
pilot which nullifies the inherent interference at the 
pilot's location, but this results in higher control on 
these auxiliary pilots16. 

This is what we call the coded auxiliary pilot 
(CAP) process. It draws on the concept of utilizing a 

 
 

Fig. 2 ⸻ Time and frequency index of FBMC Auxillary. 

 
 

Fig. 3 ⸻ Time and frequency index of FBMC. 
 

 
 

Fig. 4 ⸻ Transmit Power versus Time comparison. 
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few auxiliary pilot (AP) symbols on each dispersed 
pilot to remove the theoretical interruption. Around 
the same time, the AP symbols are programmed to 
hold knowledge symbols just to maintain the spectral 
efficiency of transmission high. Thus in the Power 
spectral density comparison, it can be clearly seen that 
the FBMC Aux and FBMC are the same in Fig. 5,  
whereas OFDM has more fluctuations with respect to 
FBMC or FBMC Aux.  Theoretical research and 
computational tests demonstrate that the CAP system 
is capable of preserving high spectral output and high 
power performance, thus obtaining total cancelation 
of theoretical interference20. 
 
4 Result and Discussions 

The author of this paper has compared all the 
techniques on the basis of power and found that the 
FBMC is better for the next generation of future 
mobile communication, whereas OFDM could not be 
a better candidate for the above. Thereby a final 

comparison of Bit Error Rate and Bit Error 
Probability with respect to SNR is done to find out 
one of the best candidates for the next generation of 
cellular mobile communication between FBMC and 
FBMC Aux as shown in Fig. 6. 

The above simulation is done between 0 to 50 dB 
SNR, where a drop at 40 dB can be seen easily of all 
the candidates of the cellular mobile communication 
regaining the same path at 50dB. Here FBMC and 
FBMC Aux are found better than OFDM and as 
observed in this research that FBMC and FBMC Aux 
contains near to similar BER or BEP. 
 
5 Conclusion 

If the complex nature of CP is not a concern, we 
recommend using encoding for channel estimation 
helped by a pilot signal. Code mitigates the theoretical 
disturbance at pilot locations, produces a small PAPR, 
minimal energy is lost, and quite well-known OFDM 
stream measurement methods could be implemented 
explicitly. If computational complexing is important, 
however, the aux pilot signs may be a safer 
alternative. As indicated in research, each aux sign 
per pilot contributes to an extreme power offset, 
through the PAPR and losing so much electricity. I, 
therefore, consider utilizing dual aux signs which 
drastically reduce the PAPR and, respectively, give a 
higher energy density for low to moderate SNR 
amounts as the preserved power balances the failure 
of the information signals. 
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