
 

 
WWW.IJITECH.ORG 

  
 

ISSN 2321-8665 

Volume.06, Issue.02, 

July-December, 2018,  

Pages:0453-0457 
 

Copyright @ 2018 IJIT. All rights reserved. 

Implementation of Turbo Encoder and Decoder in 4G Systems 
GUMMA SREENU

1
, TADIKONDA PRASAD

2
 

1
PG Scholar, Dept of ECE, BVSR Engineering College, JNTUK, AP, India, E-mail: gmmsreenu@gmail.com. 

2
Associate Professor, Dept of ECE, BVSR Engineering College, JNTUK, AP, India, E-mail: tadibabu@yahoo.com.  

 

Abstract: The LTE standard uses three different 

configurations Plans to adapt to different channel conditions 

in order Improve data speeds. These schematic schemes are 

QPSK, 16-QAM and 64-QAM. This document provides an 

overview From the LTE Simulink Model digital 

communication system, designed to study the effects of 

QPSK, 16-QAM and64-QAM adjustment systems in the 

performance of BER with Channel model AWGN. Different 

subsystems within the transmitter and receiver blocks are 

implemented in Simulink. This Note that the LTE system uses 

Turbo Channel coding and Stable level to provide reliable and 

safe services to users. According to the state of the 

predetermined channel (of course, average)Clear or noisy), 

and 64-QAM, 16-QAM or QPSK configurations Outline, on 

the transmitter side, as well as the interview The modulation 

scheme, on the receiver side, is automatic Selected Depending 

on the bits of the recovered data, a bit error occurred Rates are 

analysed, compared and discussed.. In view of the recouped 

information bits, the acquired piece blunder rates are broke 

down, thought about and talked about. 

Keywords: LTE, QPSK, 16-QAM and 64-QAM, AWGN 

Channel, BER Performance. 

I. INTRODUCTION 

 LTE Means for Long Term Evolution and is registered 

Trademarks managed by ETSI (European Relations Institute 

of Standards) for wireless data communication Technology 

and Development of GSM / UMTS However, other countries 

and companies are playing Active role in LTE. The purpose 

of LTE is Increases the capacity and speed of wireless data 

networks as shown in Fig.1. Using New DSP Technologies 

(Digital Digital Processing)Modifications were created 

around a curve. LTE networking experience Systems in the 

outer layers are important in evaluating and Understand why 

and how to choose Corrective plans may affect your 

reliability according to the terms BER implementation is an 

important feature LTE technology continues its ability to 

provide High capacity and high productivity. To keep These 

are the essential features LTE needs to adapt Diagram work to 

a linked channel Coordination conditions of LTE training 

projects This affects the system reliability because it affects 

the system BER implementation [1]. The association of this 

document is as follows: Part 2 Audit when writing a summary 

of the LTE system. SectionII describes our proposed 

engineering. SectionIV shows the final results and 

conclusions as described in sectionV. 

II. LITERATURE SURVEY 

    In this study, we will talk about the information found in 

the reference study and research and we will include a 

significant value in the commitment of the entire document. 

In addition, it provides some database or hypothetical basis 

and is used as an establishment with the objective of more 

direct sales growth. A large part of the scriptures comes from 

related texts, records, books and previous works of 

undetectable fields. These literary works have been ordered 

and used as a mountain of paper for paperwork. 

A. Existing System 

     All revolutionary codes should have the necessary length 

of 9. A revolutionary coding integrates the expansion of 

Module 2 of the delay time collection options. The duration 

of the media delay is equal to K-1, where K is the required 

code length. 

The Baseline WCDMA Turbo Code: Turbo Code (TC) in 

the standard code WCDMA is clearly connected to the 

parallel of seven numbers that could change general 

movement, which incorporates an interleaver. Character data 

of k bits Inn turbo will generate 3K code data of 12 bits with 

a note rate of 1/3 code and 12 for the end of the virtual coding 

set. WCDMA TC has the basics of all information coverage 

in the 40 and 5114 bit area. In this way, the interleaver 5000 

is determined in view of the interleaving strategy that 

combines driving, between the log and a separate phase. Even 

though WCDMA TC interleaver is surprising since it ensures 

a great performance in more than 5000 + interleaver size of 

its operation is concerned, the highest rate code. A new 

screen shows that WCDMA TC carpets are produced at 

frame error rates (FER) that cause serious damage to the 

connection. This insufficient practice is due to the minimum 

dispersion of multiple layers; With the start, the separation 

properties are further divided. In contrast, as the DRP, ARP 

and QPP engineers have established railways for a long time, 

they provide better performance than the WCDMA 

interleaver. This document only analyzes the performance for 

a Turbo-1/3 turbo code rate. The execution of code execution 

for other code rates is considered a component of speed 

moderation. For those interested in interest rates, adjustable 

prices can be found in the 3GPP RAN1 commitment. More 
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importantly, the WCDMA turbo code interleaver code does 

not allow productive data to meet the LTE requirements. 

Turbo code WCDMA was intended to support speeds of up to 

2 Mbps, while the rate for the LTE pinnacle of 100 Mbps. 

Although the expansion of the WCDMA stream can be 

extended up to 2 Mbps, with strategies such as increasing the 

Clock frequency or decorated by Radix -4 replacement 

segments WCDMA speaker with FQ interleaver allow 

dispersion by high currents, calm and low fluidity. Despite the 

fact that WCDMA decoder throughput can be expanded past 

2 Mbps by strategies, for example, expanding the clock rate or 

by radix-4 preparing, supplanting the WCDMA interleaver 

with a CF interleaver permits parallelized disentangling with 

high throughput, low inertness, and proficient equipment 

utilization. 

II. SYSTEM ARCHITECTURE 

The LTE system as represented in Fig.2 includes:  

 A transmitter square made of, from source to the 

channel, a formatter, a Mu-law compressor, CRC 

mistake locator, Turbo channel encoder, bit-level 

scrambler,NRZ baseband modulator and a determination 

based pass band modulator subsystems.  

 The AWGN characterized by its commotion difference 

parameter.  

 A collector piece made of, from channel to goal, a pass 

band demodulator, somewhat level descrambler, a 

Turbo channel decoder, a CRC blunder locator and Mu-

law expander subsystems. 

 
Fig.1. LTE Physical layer model in standard. 

 

The reproduction of the LTE correspondence system at 

its Physical Layer is critical to survey and comprehend why 

and how the choice of a specific tweak plan can influence its 

unwavering quality as far as its BER execution. One of the 

principle recognizing highlights of the LTE innovation 

remains its capacity to give high limit and throughput 

administrations. Keeping in mind the end goal to keep up 

such imperative highlights, the LTE system needs to adjust its 

balance plan to the correspondence channel's conditions. This 

adjustment of the LTE tweak conspire impacts on the 

unwavering quality of the system since it influences its BER 

execution. 

 
Fig.2. LTE digital communication system block diagram. 

A. Playing out the QAM (Quadrature Amplitude 

Modulation) On The Message Flag  

  Quadrature plentifulness balance, QAM, when utilized for 

advanced transmission for radio correspondences applications 

can convey higher information rates than normal sufficiency 

adjusted plans and stage tweaked plans. Similarly as with 

stage move keying, and so on, the quantity of focuses at 

which the flag can rest, i.e. the quantity of focuses on the star 

grouping is demonstrated in the adjustment organize 

depiction, e.g. 16QAM utilizations a 16 point star grouping. 

B. BER -Bit Error Rate 

   The BER or nature of the computerized connect is 

ascertained from the quantity of bits got in blunder separated 

by the quantity of bits transmitted.  

BER= (Bits in Error)/(Total bits got). 

       In computerized transmission, the quantity of bit 

mistakes is the quantity of got bits of an information stream 

over a correspondence channel that has been modified 

because of commotion, impedance, twisting or bit 

synchronization blunders. The BER is the quantity of bit 

mistakes isolated by the aggregate number of exchanged bits 

amid a specific time interim. BER is a unit less execution 

measure, regularly communicated as a rate. For instance, N 

incorrect bits out of 1000 bits transmitted will be 

communicated as N*10-3. In this paper we expect that one 

wrong piece out of 1000 bits would be transmitted. That is 

the bit mistake rate is 1*10-3.  
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C. QPSK Modulation  

     QPSK (Quadrature Phase Shift Keying) is kind of stage 

move keying. Not at all like BPSK which is a DSBCS balance 

conspire with advanced data for the message, QPSK is 

likewise a DSBCS regulation plan however it sends two bits 

of computerized data a period (without the utilization of 

another transporter recurrence). The measure of radio 

recurrence range required to transmit QPSK dependably is a 

large portion of that required for BPSK signals, which thusly 

prepares for more clients on the channel.  

D. Turbo Encoder  

    The 3GPP LTE Turbo encoding indicated in the 3GPP LTE 

detail utilizes parallel connected convolutional code. A data 

succession is encoded by a convolutional encoder, and an 

interleaved adaptation of the data grouping is encoded by 

another convolutional encoder.  

E. Turbo Decoder  

    A Turbo decoder comprises of two single delicate in 

delicate out (SISO) decoders, which work iteratively. The 

yield of the main (upper decoder) encourages into the second 

to frame a Turbo interpreting cycle. Interleaver and 

deinterleaver pieces re-arrange information in this process. 

F. ARP And QPP Interleaver For LTE 

Block Sizes: Despite the fact that the WCDMA turbo code 

determines 5000+ interleaver sizes with granularity of one 

piece, such fine granularity isn't attractive for CF interleavers. 

Numerous interleaver sizes K are not be supportable by the 

rapid decoder, for e.g., K's that are prime numbers, or those 

that can't be partitioned into valuable windows sizes. 

Practically speaking, an originator can pick a constrained 

arrangement of square sizes for which CF interleavers are 

characterized. For data piece sizes that are not 

straightforwardly characterized with a CF interleaver, 

customary shortening (e.g., zero cushioning) and puncturing 

methods might be connected. This has a few focal points, 

including diminished interleaver stockpiling from the many-

sided quality viewpoint and better parallelism from the 

translating speed viewpoint. Additionally, this approach has 

been appeared to function admirably with either ARP or QPP 

interleavers to cover the whole scope of sizes bolstered by 

WCDMA turbo code (40≤K≤5114). The LTE Turbo code will 

bolster includes square sizes in the vicinity of 40 and 6144 

bits. The most extreme data square size of 6144 bits 

guarantees that an IP parcel (MTU=1500bytes over Ethernet) 

is portioned into a greatest of two code pieces. In this way, a 

restricted arrangement of interleaver sizes (100~200), 

appropriately conveyed between Kmin =40 and Kmax=6144 

is wanted. In this set, CF interleavers can be outlined and tried 

thoroughly in view of favored criteria, for example, I) 

restricting the part of filler bits (or zero-cushioning), ii) 

stockpiling, and iii) achievable parallelism orders, and so 

forth. Considering the above criteria, the arrangement of 

interleaver sizes K might be characterized with the end goal 

that each interleaver has the accompanying factorization.  

                                                                              (1) 

Where p and f are appropriately characterized parameters. 2p 

signifies the progression estimate for an arrangement of 

ceaseless f. With (1), the interleaver sizes can be chosen to 

such an extent that they are disseminated roughly consistently 

in logarithmic area. Therefore, the most extreme portion of 

filler bits can be balanced by fittingly tuning p and f. Since 

(1) demonstrates the factorization of each piece estimate in 

the set, it fundamentally describes the parallelism bolstered 

by each interleaver measure (for both ARP and QPP). 

III. EXPERIMENTAL RESULTS 

   The execution of acknowledgment of Performance 

assessment of LTE correspondence system under various 

regulation plans is outlined and recreated in all perspectives. 

It demonstrated the great execution contrasted with existing 

techniques and the proposed system yield pictures are 

demonstrated as follows. 

A. Results 

    This area will display the reproduction results and 

execution examination of our proposed plot. The introduction 

concentrates on the recuperation execution of our plan in 

different circumstances. 

 

 
Fig.3. EbN0 vs. BER results for different modulation 

schemes like QPSK, 16-QAM and 64-QAM modulation 

schemes with AWGN channel. 

   From the Fig.3 we can presume that when the tweak 

arrange is expanding the BER execution will debase. From 

the Fig.4 we can presume that dependably the coded system 

will perform superior to uncoded system. From the Fig.5 we 

can reason that dependably the coded system will perform 

superior to uncoded system. 
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Fig. 4. SNR vs. BER for QPSK system.  

 
Fig.5. SNR vs. BER for 16-QAM system.  

 
Fig.6. SNR vs. BER for 64-QAM system.  

         From the above Fig.6 we can infer that dependably the 

coded system will perform superior to uncoded system 

 

 
Fig.7. SNR vs. BER for 256-QAM system.  

        From the above chart we can presume that dependably 

the coded system will perform superior to uncodedsystem 

 

 
Fig.8. SNR vs. BER for 1024-QAM system.  

     From the above Fig.8 we can reason that dependably the 

coded system will perform superior to uncoded system. 

IV. CONCLUSION 

In this paper, the outline of a LTE computerized 

correspondence system has been portrayed. Distinctive 

reenactments of the outlined LTE system have respect diverse 

outcomes. A correlation between the outcomes got by 

reproducing the LTE system with no channel coding 

subsystem and with the 1/3 Turbo channel coding has been 

built up. The results of the reproductions have been broke 

down and it has been watched that the 1/3-Turbo channel 
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coded LTE demonstrate performs much preferable regarding 

BER over the non-coded show. It has additionally been 

watched that in both non-coded and 1/3 Turbo-coded 

situations, the denser the group of stars balance plot (QPSK to 

16-QAM to 64-QAM); the poorer its BER execution, which 

means the poorer the unwavering quality of the entire 

correspondence system. The advantage of our examination to 

LTE industry and the scholarly community is to the 

prototyping apparatus and for the innovative work research 

center. 
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