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Abstract - In the advancement of technological era, 
Communication being the first and foremost important aspect 
of technology which is improving day by day. In order to step 
forward towards the innovations, this “PERFORMANCE OF CP-
OFDM, PCC-OFDM AND UFMC-OFDM FOR 5G UPLINK 
COMMUNICATIONS” has been undertaken. In this system we 
are using PCC-OFDM which is suitable for 5-G uplink 
communication. As it's miles localized in each time and 
frequency area.%-OFDM in Additive White Gaussian Noise 
(AWGN) calls for 3 dB decrease sign-To-Noise Ratio (SNR) for 
a given Bit-mistakes-charge(BER), and the SNR benefit of PCC-
OFDM will increase swiftly while there are timing and/or 
frequency offsets and it compares PCC-OFDM(Polynomial-
Cancellation-Coded-Orthogonal Frequency Division 
Multiplexing) with CP-OFDM(Cyclic Prefix Orthogonal 
Frequency Division Multiplexing) and UFMC-OFDM(Universal 
Filtered Multicarrier Orthogonal Frequency    Division 
Multiplexing ) in the uplink of multiuser system using 
OFDMA(Orthogonal Frequency Division Multiple Access).There 
is no need of guard–band because for a given channel ,greater 
constellation will be used. 

Key Words:  5G , uplink, OFDM, PCC-OFDM, UFMC-OFDM,CP-
OFDM, timing offset, frequency offset, guard band 
,SNR,BER,AWGN 

1. INTRODUCTION  

The design of 5G cellular network were given many new 
challenges not faced by means of earlier generations of 
mobile get entry to era because it has to meet extensive 
variety of various services.CP-OFDM has been the premise of 
many current Wi-Fi verbal exchange structures. It really 
works well in downlink communication and not appropriate 
for uplink of the huge gadget type communiqué (MMTC).For 
uplink communiqué PCC-OFDM is appropriate which is 
much localised in both frequency and time area and is very 
orthogonal. it is also compatible with CP-OFDM and 
additionally with MIMO(a couple of enter multiple Output). 

Orthogonal frequency department Multiplexing (OFDM) 
underlies current Wi-Fi verbal exchange systems along with 
IEEE 802.eleven a/g/n/ac wireless neighbourhood area 
Networks (WLANs), digital Audio Broadcasting (DAB), 
virtual Video Broadcasting (DVB), fourth-era (4G) mobile 

networks (e.g., long-term Evolution/LTE and worldwide 
Interoperability For Microwave get right of entry 
to/WiMAX), and the 5G New Radio (NR). but, the excessive 
top-To-average energy Ratio (PAPR) trouble of OFDM 
remains an extended-standing implementation issue. Many 
studies have taken into consideration a way to perform the 
transmit power Amplifier (PA) in its linear area with much 
less enter again-Off (IBO). This is, to be more electricity-
efficient. Although lowering the PAPR of the sign is an 
difficulty both on the uplink and downlink, it's far extra 
crucial for the uplink, attributable to the constrained cost 
and energy-price range of person gadget.  

As PAs are one of the maximum energy-hungry additives of a 
person device transceiver, the power efficiency may be 
improved by means of green PA conversion that could 
enlarge the battery life of the person system. As a substitute, 
it can substantially improve the transmission electricity to 
boom the wide variety of cell-facet users and the signal-To-
Noise Ratio (SNR) on the same IBO.  

Consequently, PAPR has been appeared as one of the 
requirements of waveform layout for 5G and beyond. 
although, the 0.33 generation Partnership task (3GPP) 
nevertheless makes use of the Cyclic Prefix (CP)-OFDM and 
Discrete Fourier transform-unfold OFDM (DFT-s-OFDM) 
because the waveforms of 5G NR . This postpones many 
waveform applicants which include filter-bank Multicarrier 
(FBMC), Generalized Frequency division Multiplexing 
(GFDM), familiar Filtered Multicarrier (UFMC), Windowed-
OFDM (W-OFDM), and Filtered-OFDM (F-OFDM) especially 
because of their high-PAPR essence and occasional LTE 
compatibility. 

2.RELATED WORK 

In Existing System the following was made: 

CP-OFDM and UFMC.  

DFT –spread OFDM used to increase performance. 

Guard symbols. 

Not orthogonal. 
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[1]. In the first system it was purely dedicated towards 
using CP-OFDM ,and UFMC-OFDM which was not 
suitable for mMTC uplink communication 

[2]. It gave an advanced feature of using DFT technique 
which had some disadvantages like it was not suitable 
when traffic    was created 

[3]. This system required a guard band in between the 
signals due to which it needed more time for 
transmission. 

      [4].  Atlas Simple adaption technique was not suited for         
5G applications and it also did not had orthogonality in 
signals.  

3. METHODOLOGY 

Frequency Division Multiplexing) with CP-OFDM(Cyclic 
Prefix Orthogonal Frequency Division Multiplexing) and 
UFMC-OFDM(Universal Filtered Multicarrier Orthogonal 
Frequency    Division Multiplexing ) in the uplink of multiuser 
system using OFDMA(Orthogonal Frequency Division 
Multiple Access).There is no need of guard–band because for 
a given channel ,greater constellation will be used  
Localized in Frequency and time Domain, It is orthogonal and 
follows weighted-overlap-and-add (WOLA) technique. 
Mapping data to adjacent pair of carriers. Compatible with 
CP-OFDM and also with MIMO.No frequency guard bands. 
Robust to frequency and Time Offsets, Phase Noise. No 
degration in signals. Insensitive to Doppler spread. 
Transmission rate is increased. The system block diagram is 
shown in figure 1 

 
Fig -1: Block Diagram of CP OFDM using cyclic prefix 

 
 

Fig -2: Block Diagram of PCC OFDM using training 
sequence. 

 

 
 

Fig -3: Block Diagram of PCC OFDM using Blind CFO 
estimation 

 
4. SOFTWARE USED 

1. Matlab R2012a version  
MATLAB is a high-overall language for technical 
programming in an clean-to-use surroundings where issues 
and solutions are expressed in familiar mathematical 
notation. Usual modern-day encompass: 
• Math and computation 
• set of rules improvement 
• Modeling, simulation, and prototyping 
• Information analysis, exploration, and   
              Visualization 
• Medical and engineering graphics 
• Software development, consisting of Graphical 

person Interface constructing 
This makes you to clear up many technical computing issues, 
in particular people with matrix and vector formulations, in 
a fraction modern-day the time it would take to jot down 
software in a scalar no interactive language together with C 
or FORTRAN. 
The name MATLAB stands for matrix laboratory. 

 

 
 

Fig -4: Matlab software 
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Fig -5: Matlab software 

5. EXPERIMENTAL RESULT 

We have developed innovative technique which is shown in 
fig6, fig7, fig8, fig9 and in fig10. 

 

Fig -6: BER vs. SNR FOR PCC OFDM 
 

 
  

Fig -7: FREQUENCY vs. POWER SPECTRUM FOR PCC 
OFDM 

 

 
  

Fig -8: BER vs. SNR FOR CP OFDM input part. 
 

 
 

Fig -9: BER vs. SNR FOR CP OFDM based on the input 

 

 
 

Fig -10: BER vs. SNR FOR UFMC OFDM 

6. CONCLUSIONS 

We have proposed, which OFDM technique provides best 
solution for 5G uplink communication. For this we have 
compared certain features of all the three OFDM to mark the 
best suitable for communication. Based on the design 
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principles and requirement, a system for Performance of CP-
OFDM, PCC-OFDM and UFMC-OFDM for 5G Uplink 
Communication has been developed. 
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