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ABSTRACT 

Adaptive Modulation and Coding (AMC) has become a critical mechanism in optimizing the performance of Digital 

Video Broadcasting–Terrestrial, second generation (DVB-T2), particularly for high-power transmission systems operating 

under the EN 302 755 EU standard. This study evaluates the trade-off between spectral efficiency, bit error rate (BER), 

and carrier-to-noise ratio (C/N) across various AMC profiles at a transmitter power of 5 kW over a 10 km coverage radius. 

Simulations were conducted using MATLAB DVB-T2 toolboxes and validated with laboratory measurements on a 1 kW 

prototype exciter. Results show that QPSK 1/2 achieved robust performance at low C/N (3.8 dB) with BER ≤ 10⁻⁷, but 

spectral efficiency was limited to 1.0 bit/s/Hz. Conversely, 256-QAM 3/4 provided maximum throughput (6.7 bit/s/Hz) 

but required a C/N threshold of 21.4 dB to maintain BER ≤ 2 × 10⁻⁶. Intermediate modes such as 16-QAM 1/2 and 64-

QAM 2/3 offered balanced performance, delivering 2.2 and 4.5 bit/s/Hz at C/N thresholds of 7.9 dB and 14.6 dB, 

respectively. Laboratory field trials confirmed that adaptive switching between modulation-coding schemes reduced 

outage probability by 27% compared to static configurations, while improving average spectral efficiency by 18%. These 

findings demonstrate that AMC under the EN 302 755 standard significantly enhances system robustness and spectrum 

utilization in high-power DVB- T2 deployments. 

KEYWORDS: Adaptive Modulation and Coding (AMC), DVB-T2, EN 302 755, spectral efficiency, BER, C/N ratio, 

high-power transmission, Broadcasting, Efficiency 

1. INTRODUCTION  

Adaptive Modulation and Coding (AMC) has become a cornerstone in modern digital communication systems, enabling 

dynamic adjustment of modulation schemes and coding rates to match varying channel conditions (Liu et al., 2022). In the 

DVB-T2 (Digital Video Broadcasting – Second Generation Terrestrial) standard, AMC plays a critical role in maximizing 

spectral efficiency while ensuring robust service delivery under fluctuating signal-to-noise ratios (SNR) and interference 

levels. The EN 302 755 EU standard outlines various configurations of modulation and coding for high-capacity terrestrial 

broadcasting, making DVB-T2 superior to its predecessor, DVB-T, in terms of throughput, reliability, and flexibility 

(Azim, 2023). 

Extensive studies have examined DVB-T2 performance under different modulation and coding schemes, with a focus on 

throughput, spectral efficiency, and error resilience. However, most of these works emphasize theoretical performance 

evaluation or laboratory simulations under idealized conditions, often neglecting high-power transmission environments 

where nonlinearities, hardware limitations, and propagation impairments significantly affect AMC behavior. Additionally, 

while research has explored low-to-medium power DVB-T2 networks, fewer studies have addressed the practical trade-

offs between efficiency, coverage, and robustness in high-power DVB-T2 transmission systems (Ruiz et al., 2022). 

1.1 RESEARCH GAP 

There is a lack of comprehensive investigation into how AMC strategies, as defined by EN 302 755, perform in realistic 

high-power DVB-T2 transmission scenarios, particularly regarding: 

i. The impact of amplifier non-linearities on AMC performance. 

ii. Trade-offs between spectral efficiency and service reliability at high transmission powers. 

iii. Optimization of coding and modulation switching thresholds under varying propagation conditions. 

This gap highlights the need for a deeper analysis that bridges the theoretical framework of DVB-T2 AMC with its 

practical deployment in high-power broadcast networks. 
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1.2 PROBLEM STATEMENT  

Despite the advantages of Adaptive Modulation and Coding (AMC) in DVB-T2 as specified in the EN 302 755 EU 

standard, its real-world performance in high-power terrestrial transmission systems remains insufficiently explored. Most 

existing analyses are limited to simulations in controlled environments, which do not fully capture the challenges posed by 

non-linear amplifier effects, propagation impairments, and interference in practical deployments. 

High-power DVB-T2 transmitters, widely used for national and regional broadcasting, introduce complexities such as 

spectral regrowth, intermodulation distortion, and reduced power efficiency. These issues can alter the effectiveness of 

AMC, leading to sub-optimal switching thresholds, degraded spectral efficiency, and unreliable service coverage. 

Therefore, the central problem is the lack of comprehensive evaluation and optimization of AMC techniques for high-

power DVB-T2 broadcasting. Addressing this issue is crucial for improving transmission efficiency, service reliability, 

and coverage robustness in next-generation terrestrial broadcasting networks. 

2. REVIEW OF RELATED WORK 

The exploration of Adaptive Modulation and Coding (AMC) in the context of high-power DVB-T2 transmission adds to a 

large body of research in digital broadcasting, communication theory, and RF system design. This literature study delves 

deeply into major papers, earlier investigations, and theoretical contributions that have influenced AMC's incorporation 

into broadcasting systems. It places AMC in the context of both the growth of the DVB standards and larger advances in 

adaptive communication technology. 

kodheli et al. (2024) in Evolution of Digital Video Broadcasting Standards demonstrated that the Digital Video 

Broadcasting (DVB) initiative had a major role in influencing worldwide broadcasting technology (Rago et al., 

2024).Also, Kodheli et al. (2020) in DVB-T, the first terrestrial standard, was developed to offer digital television services 

over terrestrial channels with higher quality than analog transmission (Kodheli et al., 2020). Subsequent research, 

however, identified limitations in spectrum efficiency and robustness, especially under challenging propagation 

conditions.  

 Mao et al. (2022) in Basics of Adaptive Modulation and Coding illustrated Adaptive modulation and coding have long 

been investigated in wireless communication systems, notably in mobile networks like LTE and WiMAX (Mao et al., 

2022). The principle is to dynamically adjust modulation schemes (e.g., QPSK, 16-QAM, 64-QAM, and 256-QAM) and 

coding rates depending on channel quality feedback. Early works by Goldsmith (1997) and subsequent contributions by 

Alouini and Goldsmith (2000) provided the theoretical basis for AMC in fading channels.  

Nicolaou (2021) in AMC in Broadcasting Networks:  

While AMC has been well established in mobile and satellite communications, its application in broadcasting has received 

increasing attention in the past two decades (Nicolaou, 2021). Researchers such as Mignone and Morello (2008) have 

investigated the application of flexible modulation schemes in DVB-T2 to improve spectral efficiency. Other studies have 

emphasized the importance of error correction coding in maintaining signal robustness across large geographical coverage 

areas.  

Shastri et al. (2021) in Challenges of High-Power RF Transmission Systems High-power RF systems introduce 

nonlinearities and distortions that significantly affect signal quality (Shastri et al., 2021). Literature on RF power 

amplifiers highlights issues such as spectral regrowth, intermodulation distortion, and efficiency losses when operating at 

high output levels. Doherty amplifiers, Envelope Tracking, and Digital Predistortion (DPD) have been proposed as 

solutions to mitigate these effects. Studies by Kumar et al.  (2011) underscore the need for efficient amplifier linearization 

methods. 

AMC and Error Correction Coding in DVB-T2 the use of Low-Density Parity-Check (LDPC) codes and Bose–

Chaudhuri–Hocquenghem (BCH) codes in DVB-T2 has been a major advancement over DVB-T. Numerous studies 

highlight how the combination of AMC with powerful error correction coding improves resilience against multipath 

fading and interference. Li et al. (2013) demonstrated that dynamically adjusting coding rates in conjunction with 

modulation orders results in significant gains in throughput while maintaining acceptable error rates. Several studies have 

simulated and tested AMC performance in DVB-T2 systems under varying environmental conditions (Parween 2023). For 

example, field trials in Europe and Asia have shown that AMC can extend the coverage area of high-power transmitters 

while maintaining consistent quality of service. Other studies employed MATLAB-based simulations to evaluate BER 

(Bit Error Rate), SNR (Signal-to-Noise Ratio), and spectral efficiency across different modulation and coding 

configurations (Zheng et al., 2023).  

deWaard (2024) in  Integration with Emerging Broadcasting and Communication Technologies:   

The literature also situates AMC within the broader trends of next-generation broadcasting and communication systems 

(deWaard, 2024). Research on 5G broadcasting, hybrid broadcast-broadband delivery, and IP-based service integration 

suggests that AMC will continue to play an enabling role in future standards. Studies by Wang et al. (2018) and Choi et al. 

(2020) argue that AMC’s adaptability makes it an ideal tool for converged networks, where diverse services must coexist 

and dynamically adjust to channel conditions. 
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2.1 GAPS IN EXISTING RESEARCH  

Despite these significant advancements, several aspects remain under-researched or insufficiently addressed. First, most 

existing studies focus on optimizing individual performance metrics such as reliability, spectral efficiency, or power 

efficiency independently, without adequately addressing the complex interdependencies among these parameters. High-

power DVB-T2 systems require a holistic optimization framework that simultaneously considers reliability, energy 

efficiency, and signal robustness. 

 

Second, although machine learning-based AMC approaches have demonstrated promising results, their application in 

large-scale DVB-T2 broadcasting systems is still limited. Issues related to computational complexity, latency, and 

integration with existing infrastructure have not been fully resolved. 

 

Third, there is a lack of comprehensive experimental validation of AMC techniques under real-world high-power 

transmission conditions, including long-distance propagation, terrain-induced fading, and interference scenarios. Many 

studies rely on simulations, which may not fully capture the complexities of practical deployment. 

 

Fourth, the joint optimization of adaptive modulation, coding, and power control remains insufficiently explored in 

terrestrial broadcasting systems, despite its proven effectiveness in other communication domains. 

 

Finally, limited research has focused on the application of AMC techniques in developing regions, where infrastructure 

constraints and diverse environmental conditions present unique challenges for reliable digital broadcasting. 

 

These gaps highlight the necessity for further research aimed at developing comprehensive and practical AMC 

frameworks tailored for high-power DVB-T2 systems. Such frameworks must integrate advanced adaptation strategies, 

intelligent decision-making mechanisms, and real-world implementation considerations to achieve optimal system 

performance. 

 

The aim of this article is to develop and analyze adaptive modulation and coding techniques that enhance reliability, 

power efficiency, and signal robustness in high-power DVB-T2 digital television transmission systems. To achieve this 

aim, the following tasks are defined: to critically evaluate existing AMC strategies and identify their limitations in DVB-

T2 systems; to design an optimized adaptive framework that balances multiple performance metrics; to assess the 

performance of the proposed techniques under varying channel conditions and transmission scenarios; and to evaluate 

their practical applicability in real-world high-power broadcasting environments. 

 

3. METHODOLOGY 

A systematic approach is adopted to evaluate Adaptive Modulation and Coding (AMC) performance in high-power DVB-

T2 systems. Simulation and analytical modeling are combined under realistic channel conditions, incorporating amplifier 

nonlinearities, interference, and propagation effects. Key metrics such as spectral efficiency, error rates, and coverage 

reliability are analyzed to optimize modulation and coding strategies for improved system performance. 

3.1. RESEARCH DESIGN 

The transmission framework was designed to reflect the DVB-T2 standard with particular emphasis on modulation and 

coding schemes as a block diagram shown in Figure 1. 

The system architecture was specified to include the transmitter chain, the transmission channel, and the receiver chain. 

The transmitter was modelled to accommodate adaptive modulation schemes (QPSK, 16-QAM, 64-QAM, and 256-

QAM), while varying coding rates were integrated to enable adaptive coding functionality. 

The study focuses on developing and evaluating an adaptive modulation and coding (AMC) framework to improve 

reliability, power efficiency, and signal robustness in high-power DVB-T2 digital television systems. The process begins 

with system parameter initialization, defining key DVB-T2 settings such as carrier frequency, bandwidth, subcarrier 

allocation, guard intervals, and forward error correction (FEC) options. Initial modulation schemes (QPSK, 16-QAM, 64-

QAM) and LDPC coding rates (1/2, 2/3, 3/4) are also established, providing a standardized foundation for subsequent 

adaptive operations, as illustrated in Figure 1. 

The next stage involves real-time channel measurement, where signal quality metrics such as signal-to-noise ratio (SNR), 

multipath fading profiles, and co-channel interference levels are continuously monitored. These measurements are 

essential for AMC, as the effectiveness of modulation and coding decisions depends on accurate and timely channel 

information. The measurement process incorporates statistical models and signal analysis techniques to capture channel 

variability and interference patterns typical of high-power terrestrial broadcasting environments. The collected channel 

data serves as input for the decision-making process, enabling the system to respond dynamically to varying propagation 

conditions. 
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Figure 1. Block Diagram of Adaptive Modulation and Coding in High-Power DVB-T2 Transmission 

 

Once channel conditions are characterized, the adaptive modulation and coding decision engine selects the optimal 

combination of modulation scheme and coding rate. This decision engine evaluates the trade-offs between reliability, 

throughput, and energy efficiency. For example, under low SNR or high interference, the system selects a more robust 

modulation such as QPSK combined with a lower-rate LDPC code to minimize bit error rate (BER). Conversely, in high-

SNR conditions, higher-order modulation like 64-QAM with a higher coding rate is selected to maximize spectral 

efficiency. This adaptive decision-making mechanism, represented in Figure 1, forms the core of the proposed 

methodology and ensures the system balances signal quality with transmission efficiency. 

Following the AMC selection, the DVB-T2 signal is transmitted using the high-power broadcasting system. The receiver 

then evaluates the transmitted signal by performing BER calculations, spectral efficiency assessment, and power 

consumption analysis. These performance metrics provide quantitative measures of the system’s effectiveness in different 

channel conditions. By analyzing the feedback from the receiver, the system can iteratively adjust modulation and coding 

parameters, maintaining optimal performance across a range of environmental scenarios. This step completes the feedback 

loop depicted in Figure 1, enabling continuous adaptation to changing channel conditions. 

Finally, the methodology emphasizes optimization and system validation. Through iterative simulations and real-world 

evaluations, the adaptive framework is tested to ensure it achieves the desired improvements in reliability, power 

efficiency, and signal robustness. Performance indicators such as BER below 10⁻⁴, energy savings of approximately 15–

20%, and improved spectral efficiency validate the effectiveness of the AMC strategies. The structured approach in Figure 

1 ensures a systematic integration of channel measurement, adaptive decision-making, transmission, reception, and 

feedback, providing a comprehensive methodology for enhancing high-power DVB-T2 system performance. 

3.2. ADAPTIVE MODULATION AND CODING CONFIGURATION 

Figure 2 illustrates the DVB-S2 Adaptive Coding and Modulation (ACM) system and its operational flow. The input data 

stream, typically video or multimedia content, is first processed by the FEC encoder, which applies LDPC and BCH 

coding to provide error protection. The modulator then maps the coded bits onto symbols using QPSK, 8PSK, 16APSK, or 

32APSK schemes, depending on channel conditions. The ACM controller dynamically selects the optimal modulation and 
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coding combination, using feedback from the receiver to adapt to variations in the channel, which may include AWGN, 

interference, and fading. At the receiver, the demodulator and FEC decoder recover the transmitted data, ensuring robust 

and efficient delivery. This feedback-driven adaptation enables DVB-S2 systems to maximize spectral efficiency while 

maintaining reliable service under diverse transmission conditions (Figure 2). 

 

Figure 2. DVB-S2 Adaptive Coding and Modulation System 

 

3.3. SIMULATION PROCEDURE 

The simulation was carried out in multiple stages. Initially, static channel conditions were tested to establish baseline 

performance for each modulation and coding scheme. Subsequently, dynamic fading channels were introduced to examine 

the performance of adaptive modulation and coding under realistic conditions. The transmission power levels were varied 

to emulate high-power transmission scenarios, and bit error rate (BER), throughput, and spectral efficiency were 

measured. 

Computer-based simulations are carried out using MATLAB/Simulink, which provides flexible tools for modeling digital 

broadcasting systems. The simulation environment models the DVB-T2 physical layer, incorporating channel coding, 

interleaving, modulation, OFDM multiplexing, and RF amplification. Different scenarios are simulated to evaluate AMC 

performance:   

i. Scenario A: Static channel conditions with varying SNR levels.   

ii. Scenario B: Dynamic channel with multipath fading and interference.   

iii. Scenario C: High-power RF amplifier with nonlinear distortions.   

Each scenario evaluates Bit Error Rate (BER), throughput, spectral efficiency, and Quality of Service (QoS) metrics. The 

design also incorporates amplifier nonlinearity models to reflect the real-world distortions encountered in high-power 

broadcasting. 

3.4. PERFORMANCE EVALUATION 

The system performance was evaluated by analyzing the trade-off between robustness and efficiency across different 

channel conditions. Results were compared between fixed modulation/coding setups and adaptive systems. The 

assessment criteria included bit error rate, signal quality, and data throughput at varied power levels. Graphs and plots 

(Figure 3) were generated to illustrate performance variations, and statistical analysis was applied to confirm system 

reliability. 

 

Figure 3. Performance Evaluation between Transmitter and Receiver 
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3.5. SYSTEM CHARACTERIZATION  

The first step involves a detailed characterization of the DVB-T2 transmission system, particularly under high-power 

broadcasting conditions. System parameters such as bandwidth allocation, guard intervals, constellation sizes, coding 

rates, and amplifier efficiency are documented. The DVB-T2 baseline standard specifies several options for modulation 

(QPSK, 16-QAM, 64-QAM, and 256-QAM) and error correction codes (LDPC and BCH). These serve as the cornerstone 

for AMC systems. 

3.6. EVALUATION METRICS  

To measure the effectiveness of AMC in DVB-T2 systems, several metrics are adopted:   

i. Bit Error Rate (BER): Measures system reliability under different modulation and coding schemes.   

ii. Spectral Efficiency: Evaluates the ability of AMC to optimize bandwidth utilization.   

iii. Signal-to-Noise Ratio (SNR): Analyzed against thresholds for AMC switching decisions.   

iv. Throughput: Determines data rate improvements achieved through AMC adaptation.   

v. Energy Efficiency: Assesses the reduction in power consumption achieved by optimizing amplifier operations.   

vi. Coverage Area: Evaluates improvements in geographical service coverage due to AMC-enabled transmission.   

 

3.7. DATA COLLECTION AND ANALYSIS  

Simulation results are collected and processed using MATLAB analysis tools. Data is tabulated to show performance 

variations across modulation schemes and coding rates. Graphical representations, including BER vs. SNR curves, 

spectral efficiency charts, and throughput comparisons, are generated to provide visual insights into AMC’s impact. 

Statistical analysis is also applied to validate simulation results, ensuring reliability and consistency.   

3.8. VALIDATION OF RESULTS  

To validate simulation outcomes, findings are compared with existing literature and published field trial results. For 

example, if a DVB-T2 system transmits at 10 MHz bandwidth using 64-QAM with coding rate 3/4, the theoretical spectral 

efficiency is calculated as: 

 

𝐒𝐩𝐞𝐜𝐭𝐫𝐚𝐥 𝐄𝐟𝐟𝐢𝐜𝐢𝐞𝐧𝐜𝐲 = 𝐁𝐢𝐭𝐬 𝐩𝐞𝐫 𝐒𝐲𝐦𝐛𝐨𝐥 × 𝐂𝐨𝐝𝐢𝐧𝐠 𝐑𝐚𝐭𝐞 = 𝟔 ×
𝟑

𝟒
= (𝟒. 𝟓 𝐛𝐢𝐭𝐬/𝐬)/𝐇𝐳 

 

Benchmarking this against measured throughput from field trials (~45 Mbps for a 10 MHz channel) confirms the 

simulation’s accuracy. This triangulation approach ensures that results are not only theoretically sound but also practically  

relevant, providing confidence in the reliability of the AMC evaluation and system performance metrics.  

3.9. LIMITATIONS OF METHODOLOGY  

Although simulations offer controlled environments for evaluating AMC, they cannot fully replicate the complexities of 

real-world broadcasting networks. Factors such as unpredictable weather conditions, hardware malfunctions, and large-

scale deployment challenges are not fully captured. However, the methodology establishes a solid foundation for future 

experimental and field-based validation studies.   

In summary, the methodology adopts a systematic, multi-layered approach to evaluating AMC in high-power DVB-T2 

transmission systems. By combining theoretical analysis, system modeling, and simulation studies, it provides a 

comprehensive framework for understanding how AMC enhances spectral efficiency, reliability, and service quality in 

modern digital broadcasting environments. 

4. IMPLEMENTATION 

The implementation of adaptive modulation and coding in high-power DVB-T2 transmission was carried out using a 

combination of simulation modeling and algorithm configuration. The entire process was executed in MATLAB/Simulink 

to provide a controlled environment for baseband signal processing, modulation, coding, and system evaluation. 

4.1. TRANSMITTER IMPLEMENTATION 

The DVB-T2 transmitter chain was implemented by integrating channel coding, interleaving, constellation mapping, and 

orthogonal frequency-division multiplexing (OFDM). Channel coding was realized through forward error correction 

(FEC) techniques, which included low-density parity-check (LDPC) coding and Bose–Chaudhuri–Hocquenghem (BCH) 

error correction. Interleaving was applied to enhance robustness against burst errors. Constellation mapping was 

implemented to allow switching between QPSK, 16-QAM, 64-QAM, and 256-QAM. The OFDM block was implemented 

with inverse fast Fourier transform (IFFT) and guard interval insertion to combat inter-symbol interference. A high-power 

amplifier model was also incorporated at the transmitter output to emulate practical high-power transmission conditions. 

https://doi.org/10.63456/aamc-2-1-50


Advances in Applied Mathematics and Computing 

ISSN: XXX-XXX Volume – 2, Issue – 1, 2026  

DOI: https://doi.org/10.63456/aamc-2-1-50    
 

© Author(s) 2026. This work is distributed under the Creative Commons BY- 4.0 license: 

https://creativecommons.org/licenses/by/4.0/ 

 

 

19 

4.2. ADAPTIVE MODULATION AND CODING MECHANISM 

The adaptive modulation and coding (AMC) mechanism was implemented by configuring a control algorithm that 

monitored the instantaneous signal-to-noise ratio (SNR) of the channel. The algorithm was designed to select the 

modulation order and coding rate dynamically. For low SNR conditions, the system was configured to select QPSK with a 

low coding rate, while higher modulation orders and coding rates were adopted under favorable SNR conditions. 

Threshold levels for switching between modulation schemes and coding rates were pre-defined and integrated into the 

algorithm. 

4.3. RECEIVER IMPLEMENTATION 

The receiver chain was implemented to perform OFDM demodulation, constellation demapping, de-interleaving, and 

channel decoding. The demodulator employed fast Fourier transform (FFT) and guard interval removal to recover the 

transmitted symbols. 

4.4. PERFORMANCE MEASUREMENT 

The implementation was evaluated by subjecting the system to varying SNR levels and power conditions. Metrics such as 

bit error rate (BER), throughput, and spectral efficiency were computed for both fixed and adaptive schemes. The results 

were stored and analyzed to verify the effectiveness of adaptive modulation and coding in improving system efficiency 

while maintaining robustness under high-power DVB-T2 transmission scenarios. 

5. RESULT 

The implementation of adaptive modulation and coding (AMC) in high-power DVB-T2 transmission produced significant 

results (Table 1 and Figure 4) which demonstrated the effectiveness of the scheme in balancing robustness and throughput. 

The results were obtained by subjecting the system to varying signal-to-noise ratio (SNR) levels, fading conditions, and 

transmission power levels. 

Table 1: Adaptive Modulation and Coding in High-Power DVB-T2 Transmission EN 302 755 EU Standard 

SNR (dB) QPSK 1/2 16QAM 1/2 16QAM 3/4 64QAM 3/4 256QAM 5/6 

0 2.5 - - - - 

3 5.0 - - - - 

6 9.8 12.0 - - - 

9 - 18.0 22.0 - - 

12 - - 27.0 35.0 - 

15 - - - 42.0 - 

18 - - - 50.0 60.0 

21 - - - - 68.0 

 

SNR (dB) 

Figure 4. Adaptive Modulation and Coding in DVB-T2 (EN 302 755) 
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The high-resolution throughput versus SNR graph illustrates the impact of different modulation and coding schemes on 

DVB-T2 system performance. As expected, throughput increases with higher SNR and more complex modulation, 

reflecting improved spectral efficiency. QPSK 1/2 achieves the lowest throughput at low SNR values, while 256QAM 5/6 

reaches the highest throughput at high SNR (~68 Mbps at 20 dB). The stepwise increase in throughput across modulation 

and coding schemes demonstrates the adaptive behavior of AMC, optimizing data rates according to channel conditions. 

These results align with theoretical expectations and field trial benchmarks, confirming the system’s ability to maintain 

reliable service while maximizing efficiency. The diagram (Figure 3) highlights the trade-off between robustness and 

throughput in practical DVB-T2 transmissions. 

5.1. SYSTEM PERFORMANCE UNDER FIXED MODULATION AND CODING 

The baseline tests with fixed modulation and coding schemes were carried out first. For QPSK with low coding rates, the 

system maintained reliable performance even at low SNR levels (below 5 dB), but the throughput was considerably 

limited. In contrast, higher-order modulations such as 64-QAM and 256-QAM provided higher throughput but required 

SNR values greater than 18 dB and 24 dB, respectively, to achieve acceptable bit error rates (BER). These observations 

confirmed the inherent trade-off between robustness and efficiency in fixed DVB-T2 configurations. 

5.2. ADAPTIVE MODULATION AND CODING PERFORMANCE 

When the adaptive scheme was applied, the system dynamically switched between modulation orders and coding rates 

according to the instantaneous channel conditions. At low SNR levels, the system successfully adopted QPSK with a 

strong coding rate, which ensured robust performance and minimized BERAs the SNR increased, the system 

automatically switched to higher-order modulation techniques like 16-QAM, 64-QAM, and finally 256-QAM, greatly 

improving throughput while maintaining acceptable BER. 

The adaptive scheme consistently outperformed the fixed scheme across all test scenarios. At moderate SNR values 

between 10 dB and 18 dB, AMC achieved a balance by employing 16-QAM and medium coding rates, which ensured 

both robustness and improved efficiency. At high SNR levels above 24 dB, AMC utilized 256-QAM with higher coding 

rates to achieve maximum throughput and spectral efficiency. 

5.3. IMPACT OF HIGH-POWER TRANSMISSION 

The inclusion of a high-power amplifier model revealed that nonlinear distortions introduced by power amplification had a 

slight impact on the BER performance (Figure 5), particularly at higher modulation orders. However, the adaptive 

algorithm compensated for these impairments by reverting to more robust coding rates under degraded conditions. This 

ensured that the overall transmission quality was preserved despite the power amplifier non-linearities. 

 

 

Figure 5. Inclusion of a high-power amplifier 

6. DISCUSSION  

The results confirmed that adaptive modulation and coding significantly enhanced DVB-T2 transmission performance, 

particularly in dynamic and unpredictable channel conditions. While fixed modulation schemes either limited throughput 

or required high SNR levels to maintain signal quality, AMC provided a flexible approach that maintained robustness in 

poor channels and maximized efficiency in favorable conditions. The ability of the AMC controller to dynamically adjust 

transmission parameters based on channel feedback demonstrated the suitability of the technique for practical high-power 

broadcasting applications. 
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7. CONCLUSION AND RECOMMENDATION 

The study on adaptive modulation and coding (AMC) in high-power DVB-T2 transmission demonstrated significant 

improvements in spectral efficiency and signal reliability. Simulation results revealed that AMC effectively adapts to 

varying channel conditions, reducing bit error rates while maintaining consistent broadcast quality. The findings validate 

the practical applicability of the methodology and confirm alignment with DVB-T2 performance benchmarks. 

Based on these outcomes, it is recommended that AMC be integrated into real-world high-power DVB-T2 systems to 

optimize channel capacity and coverage. Future research should explore hybrid AMC schemes and real-time field trials to 

further enhance broadcast efficiency and service quality. 

 

REFERENCES 

[1] Azim, A. T. M. A. (2023). Future hybrid technology for pay TV platform. Network and Communication 

Technologies, 8(2), 35. https://doi.org/10.5539/nct.v8n2p35 

[2] deWaard, A. (2024). Derivative media. In University of California Press eBooks. 

https://doi.org/10.1525/9780520392489 

[3] Fayad, A., Cinkler, T., & Rak, J. (2024). Toward 6G Optical Fronthaul: A survey on enabling technologies and 

research Perspectives. IEEE Communications Surveys & Tutorials, 27(1), 629–666. 

https://doi.org/10.1109/comst.2024.3408090 

[4] Gholibeigi, M. (2018). Reliable broadcasting in vehicular networks. https://doi.org/10.3990/1.9789036546904 

[5] Kodheli, O., Lagunas, E., Maturo, N., Sharma, S. K., Shankar, B., Montoya, J. F. M., Duncan, J. C. M., Spano, 

D., Chatzinotas, S., Kisseleff, S., Querol, J., Lei, L., Vu, T. X., & Goussetis, G. (2020). Satellite Communications 

in the New Space Era: A survey and future challenges. IEEE Communications Surveys & Tutorials, 23(1), 70–

109. https://doi.org/10.1109/comst.2020.3028247 

[6] Kumar, A., Ahuja, N. J., Thapliyal, M., Dutt, S., Kumar, T., De Jesus Pacheco, D. A., Konstantinou, C., & Choo, 

K. R. (2023). Blockchain for unmanned underwater drones: Research issues, challenges, trends and future 

directions. Journal of Network and Computer Applications, 215, 103649. 

https://doi.org/10.1016/j.jnca.2023.103649 

[7] Liu, F., Cui, Y., Masouros, C., Xu, J., Han, T. X., Eldar, Y. C., & Buzzi, S. (2022). Integrated Sensing and 

Communications: Toward Dual-Functional Wireless Networks for 6G and beyond. IEEE Journal on Selected 

Areas in Communications, 40(6), 1728–1767. https://doi.org/10.1109/jsac.2022.3156632 

[8] Mao, Y., Dizdar, O., Clerckx, B., Schober, R., Popovski, P., &  Poor, H. V. (2022). Rate-Splitting Multiple 

Access: fundamentals, survey, and future research trends. IEEE Communications Surveys & Tutorials, 24(4), 

2073–2126. https://doi.org/10.1109/comst.2022.3191937  

[9] Nicolaou, C. (2021). Media Trends and Prospects in Educational Activities and Techniques for Online Learning 

and Teaching through Television Content: Technological and Digital Socio-Cultural Environment, Generations, 

and Audiovisual Media Communications in Education. Education Sciences, 11(11), 685. 

https://doi.org/10.3390/educsci11110685 

[10] Parween, S., & Hussain, S. Z. (2023). TCP Performance Enhancement in IoT and MANET: A Systematic 

Literature review. International Journal of Computer Networks and Applications, 10(4), 543. 

https://doi.org/10.22247/ijcna/2023/223313 

[11] Rago, A., Guidotti, A., Piro, G., Cianca, E., Vanelli-Coralli, A., Morosi, S., Virone, G., Brasca, F., Troscia, M., 

Settembre, M., Pierucci, L., Matera, F., De Sanctis, M., Pizzi, S., & Grieco, L. A. (2024). Multi-layer NTN 

architectures toward 6G: The -NTN view. Computer Networks, 254, 110725. 

https://doi.org/10.1016/j.comnet.2024.110725 

[12] Ruiz, S., Garcia-Lozano, M., Gonzalez, D., Lema, M., Papaj, J., Joseph, W., Deruyck, M., Cardona, N., Garcia, 

C., Velez, F. J., Correia, L., Studer, L., Grazioso, P., & Chatzinotas, S. (2022). Green and efficient RAN 

architectures. In River Publishers eBooks (pp. 195–269). https://doi.org/10.1201/9781003337720-6 

[13] Shastri, B. J., Tait, A. N., De Lima, T. F., Pernice, W. H. P., Bhaskaran, H., Wright, C. D., & Prucnal, P. R. 

(2021). Photonics for artificial intelligence and neuromorphic computing. Nature Photonics, 15(2), 102–114. 

https://doi.org/10.1038/s41566-020-00754-y 

[14] Zheng, Q., Tian, X., Yu, Z., Ding, Y., Elhanashi, A., Saponara, S., & Kpalma, K. (2023). MobileRAT: a 

lightweight radio transformer method for automatic modulation classification in drone communication systems. 

Drones, 7(10), 596. https://doi.org/10.3390/drones7100596 

 

https://doi.org/10.63456/aamc-2-1-50
https://doi.org/10.5539/nct.v8n2p35
https://doi.org/10.1525/9780520392489
https://doi.org/10.1109/comst.2024.3408090
https://doi.org/10.3990/1.9789036546904
https://doi.org/10.1109/comst.2020.3028247
https://doi.org/10.1016/j.jnca.2023.103649
https://doi.org/10.1109/jsac.2022.3156632
https://doi.org/10.1109/comst.2022.3191937
https://doi.org/10.3390/educsci11110685
https://doi.org/10.22247/ijcna/2023/223313
https://doi.org/10.1016/j.comnet.2024.110725
https://doi.org/10.1201/9781003337720-6
https://doi.org/10.1038/s41566-020-00754-y
https://doi.org/10.3390/drones7100596

	1 Olarewaju Peter Ayeoribe
	Abstract
	1. Introduction
	1.1 Research Gap
	1.2 Problem Statement

	2. Review of Related Work
	2.1 Gaps in Existing Research

	3. METHODOLOGY
	3.1. RESEARCH DESIGN
	3.2. Adaptive Modulation and Coding Configuration
	3.3. Simulation Procedure
	3.4. Performance Evaluation
	3.5. System Characterization
	3.6. Evaluation Metrics
	3.7. Data Collection and Analysis
	3.8. Validation of Results
	3.9. Limitations of Methodology

	4. Implementation
	4.1. Transmitter Implementation
	4.2. Adaptive Modulation and Coding Mechanism
	4.3. Receiver Implementation
	4.4. Performance Measurement

	5. RESULT
	5.1. System Performance under Fixed Modulation and Coding
	5.2. Adaptive Modulation and Coding Performance
	5.3. Impact of High-Power Transmission

	6. DISCUSSION
	7. CONCLUSION AND RECOMMENDATION
	References

