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	PART  1: Review Comments


	Compulsory REVISION comments

	Reviewer’s comment
	Author’s Feedback (Please correct the manuscript and highlight that part in the manuscript. It is mandatory that authors should write his/her feedback here)

	Please write a few sentences regarding the importance of this manuscript for the scientific community. Why do you like (or dislike) this manuscript? A minimum of 3-4 sentences may be required for this part.

	This manuscript offers a valuable contribution to the scientific community by providing a comprehensive analysis of 5G channel propagation at 28 GHz in tropical regions, specifically Malaysia. It fills a gap in existing research by focusing on the impact of heavy rainfall, a key factor in tropical environments. The combination of extensive measurement campaigns, simulation results, and proposed prediction models creates a strong foundation for developing reliable and accurate 5G system designs in these regions. However, the manuscript could be strengthened by delving deeper into the rain attenuation effects on the different channel parameters, potentially presenting a more nuanced analysis of the impact of rainfall on signal degradation.
	

	Is the title of the article suitable?
(If not please suggest an alternative title)

	Here's a title that incorporates the best elements for an academic book chapter 
(Millimeter-Wave Propagation for 5G in Tropical Environments: A Comprehensive Study of Channel Characteristics and Rain Attenuation at 28 GHz)
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.

	Not for all , Its need some modifying , should be in explain in below
Abstract
The deployment of 5G networks in tropical regions presents unique challenges, particularly due to the impact of heavy rainfall on millimeter-wave propagation. This study investigates the propagation characteristics of 28 GHz millimeter-wave signals in outdoor environments, focusing on the effects of rain attenuation. Extensive wideband channel measurements were conducted in both line-of-sight and non-line-of-sight scenarios in Malaysia. The measured data, along with simulation results, were utilized to characterize the 5G channel in terms of path loss, power delay profile, delay spread, and angle of arrival, both with and without the presence of rain. Based on these findings, a comprehensive propagation model was developed, capturing the significant impact of rain on signal degradation and key channel parameters. This model serves as a valuable tool for optimizing the design and deployment of 5G networks in tropical environments, enabling robust high-speed communication despite the challenging atmospheric conditions.
Key improvements:
· Emphasis on Novelty: The first sentence highlights the unique challenge of rain attenuation in tropical regions.
· Specific Model: It mentions the development of a "comprehensive propagation model," without specifying a particular type (e.g., path loss model), leaving room for elaboration in the chapter itself.
· Quantitative Results: While not explicitly stated, the abstract suggests the presence of quantitative results (e.g., "significant impact of rain on signal degradation").
· Strong Conclusion: The final sentence emphasizes the practical implications of the model for 5G network optimization in tropical regions.
	

	Are subsections and structure of the manuscript appropriate?
	The structure you've outlined is generally a good starting point for a manuscript suitable Good. It follows the standard structure for research papers, providing a logical flow and covering essential elements. However, here are some specific suggestions to make it even more robust:
Subsections:
· Literature Review: This section is crucial. Consider breaking it down further to organize the research. For example:
· 2.2 5G Network Systems: This is already present, but you can add subsections for specific requirements (2.2.1 5G Requirements) or technologies like MIMO (2.2.2 MIMO).
· 2.3 mmWave Propagation: Focus on the existing knowledge regarding mmWave propagation in outdoor environments, and then dedicate a section to the specific challenges of tropical environments.
· 2.4 Rain Attenuation: You can dedicate a specific section to rain attenuation research and its impact on millimeter-wave propagation, particularly relevant for 5G.
· Methodology: You have a solid outline for this section. Consider adding a subsection for:
· 3.7 Data Analysis and Post-Processing: Detail the techniques used to extract relevant channel parameters from the measured data. This step is crucial for the analysis.
· Results and Discussion: Break down this section for easier readability. For example,
· 4.2 Path Loss Analysis: Present the different path loss models and discuss the results in detail.
· 4.3 Power Delay Profile Analysis: Analyze the PDP results and highlight the impact of distance and rain.
· 4.4 Delay Spread Analysis: Focus on the delay spread characteristics, explaining the influence of distance and rain.
· 4.5 Rain Attenuation Analysis: Dedicatedly discuss the impact of rain on signal degradation and other channel parameters.
Additional Structure Points:
· Figures and Tables: Organize your figures and tables to support the flow of your text and make it easier for readers to understand your research.
· Discussion: Don't just present results; discuss their significance and implications, drawing connections to the literature review and highlighting your contributions.
· Limitations: In your conclusion, clearly acknowledge any limitations of your study and discuss future research directions.
Academic Tone and Style:
· Clarity and Conciseness: Ensure that your writing is clear, concise, and easy to understand.
· Active vs. Passive Voice: While passive voice is acceptable in scientific writing, use active voice to make your writing more direct and engaging where possible.
· Professional Terminology: Use technical terminology correctly and define it when first introduced if it's not common knowledge.
Remember: A well-structured manuscript with clear subsections and a professional tone is crucial for publication in a high-impact journal. Carefully reviewing your work and addressing the suggestions above will help ensure the quality and strength of your manuscript.
	

	Please write a few sentences regarding the scientific correctness of this manuscript. Why do you think that this manuscript is scientifically robust and technically sound? A minimum of 3-4 sentences may be required for this part.
	The manuscript demonstrates a strong foundation in scientific rigor and technical soundness. It combines extensive empirical measurements of 28 GHz millimeter-wave propagation in a tropical environment with robust data analysis techniques, leading to the development of a comprehensive propagation model. The authors rigorously address the impact of rain attenuation, a crucial factor often neglected in previous studies, providing valuable insights for the design of reliable 5G networks in these regions. The research is grounded in a thorough review of existing literature, ensuring a clear understanding of the current state of knowledge and highlighting the manuscript's unique contributions.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The reference list includes several outdated sources. To reflect the current state of the field, the authors should incorporate more recent literature, preferably from within the last five years.
	

	Minor REVISION comments

Is the language/English quality of the article suitable for scholarly communications?

	Its need to re-write, all prargrph, poor for grammatical quality, The manuscript's overall grammatical quality (Grammarly score: 60) requires improvement. A thorough editing process is recommended to enhance clarity and professionalism as academy tone
	

	Optional/General comments

	(“Wideband System Propagation of Millimeter Waves at 28 GHz for 5G Networks in Outdoor Environments")
1. Overview
This manuscript presents a comprehensive investigation into the propagation characteristics of millimeter waves at 28 GHz for 5G networks, with a specific focus on outdoor environments. The study's relevance is underscored by the growing demand for high-speed, low-latency wireless communications in the context of emerging 5G technologies.
2. Strengths
2.1 Contextual Foundation
The introduction does well in providing a historical overview of wireless technologies up to 5G, contextualizing the need for the study effectively highlights the importance of 5G technology and the challenges associated with high data rates and the increasing demand for bandwidth. However, the strength of this argument could be heightened by incorporating concrete data or references to highlight the significant improvements and remaining challenges from 1G to 4G.
2.2 Literature Review
The authors present a well-structured and thorough literature review, encompassing key research areas and relevant previous studies in the field of millimeter wave propagation. This comprehensive overview demonstrates a deep understanding of the current state of research, the strength of this argument could be newest references, authors need to put newest papers.  
2.3 Methodological Approach
The methodology section outlines a clear and systematic approach to the study, delineating the measurement procedures, data analysis techniques, and model validation processes. This methodological clarity enhances the study's reproducibility and reliability.
2.4 Problem Statement and Objective.
 The importance of understanding 28GHz propagation for 5G systems is effectively communicated, stressing its relevance. The objectives are clearly laid out, which helps outline a structured research approach. To further bolster this section, the paper could include specific examples of practical issues or inefficiencies that current models encounter, particularly in tropical regions.
3. Argument Validity:
3.1 Need for Higher Data Rates and 5G Technology
This argument is well-substantiated and aligns well with current industry standards and consumer demands. However, providing data or references on the projected increase in data rates and specific use cases that cannot be supported with current 4G technologies would add validity.
3.2 Propagation Channel Characteristics and Research Gaps:
The argument for the need to understand 28GHz propagation characteristics is valid, but it could be strengthened by referencing specific studies or industry reports that have identified these gaps. For instance, mentioning how tropical climates affect propagation differently compared to temperate climates would provide a pointed justification.
4. Areas for Improvement
4.1 Methodology Transparency:
The description of the methodology is lacking. Detailed explanations of measurement techniques, environmental conditions, and equipment used are essential to evaluate the reliability and replicability of the research. For instance, outlining the specific measurement setups, such as the types of antennas used and their configurations, would enhance understanding
4.2 Proposed Model Details:
Specific details about the proposed 5G channel model for Malaysia at 28GHz are missing. Including a brief description or an example of how the proposed model differs from or improves upon existing models would clarify the study’s contributions. Additionally, details of validation processes for this model would strengthen the argument.
4.3 Citations and Reference: 
The paper lacks citations for claims about 5G requirements and characteristics. References to key studies or industry standards would bolster credibility. For example, citing the 3GPP standards on 5G NR (New Radio) requirements for data rate and latency could substantiate the points made.

4.4 Analysis and Critique of Existing Studies:
Presenting a critical analysis of existing studies, particularly those referenced, would provide depth. Highlighting specific studies, such as those addressing path loss models in different environments, and discussing their limitations and how the current study addresses them would be beneficial.
4.5 Comparative Analysis:
Including comparative analyses between various studies on mmWave propagation would provide a cohesive narrative. For instance, comparing path loss models under different environmental conditions, such as urban versus rural or temperate versus tropical, would offer valuable insights.
4.6 Impact of Rain:
 The authors mention the importance of investigating the impact of rain on the 5G channel, but this aspect is not fully developed in this section. The authors should elaborate on their plans to investigate this aspect and the expected impact of rain on the channel characteristics.

4.7 Conclusion and Future Work:
The conclusion section could be improved by summarizing key findings and their significance. Explicitly stating what makes the proposed model 'accurate' with evidence or defined metrics would be helpful. Also, more detailed suggestions for future work should be based on identified gaps and current limitations, grounding them in the paper’s findings.

5. Examples to Strengthen Arguments:

5.1 Background and Context:
  For example, the transition from 3G to 4G increased data rates from approximately 2 Mbps to 100 Mbps, which facilitated the growth of mobile video streaming services (Ref: ITU-R). However, emerging applications like augmented reality and autonomous driving require even higher data rates and lower latencies that 4G cannot support.
5.2 Methodology
The measurements were conducted using a Vector Network Analyzer (VNA) with directional antennas. We used a horn antenna with a 20-degree half-power beamwidth for transmission and an omnidirectional antenna for reception. The environments included urban streets and open spaces to represent typical deployment scenarios in Malaysia.
5.3 Proposed Model Details:
 The proposed model incorporates specific rain attenuation factors, which are crucial for tropical environments. For instance, our model predicts an additional path loss of 2 dB/km for heavy rain scenarios typical in Malaysia, aligning closely with observed data.

6. Technical and Presentation Issues
6.1 Figure Quality
All figures, particularly Figure 11, lack sufficient resolution. High-resolution images are essential for clear data representation in a scholarly publication.
6.2 Reference List
The reference list includes several outdated sources. To reflect the current state of the field, the authors should incorporate more recent literature, preferably from within the last five years.
6.3 Equation Formatting
Equations are presented as images rather than typeset mathematics. Proper typesetting of equations would improve readability and professional appearance.
6.4 Table Formatting
Table 1 presents information in paragraph form, which hinders readability. A more structured, point-by-point presentation would enhance clarity.
6.5 Language and Grammar
The manuscript's overall grammatical quality (Grammarly score: 60) requires improvement. A thorough editing process is recommended to enhance clarity and professionalism as academy tone.
6.6 Don’t Use (-) to many between the words 
7. Recommendations
1. Expand the discussion of results, providing more detailed analysis and exploring the implications for 5G network design.
2. Conduct and present a comprehensive validation of the proposed model using Wireless InSite software, including a discussion of the model's accuracy and limitations.
3. Further investigate and discuss the impact of rain on 5G channel characteristics, particularly relevant to tropical environments.
4. Improve the technical quality of figures, tables, and equations.
5. Update the reference list with current literature.
6. Conduct a thorough grammatical and stylistic review to enhance the overall quality of the manuscript.
By addressing these areas with concrete data, comparisons, and critical analysis, the paper would present a more compelling and valid argument for its contributions to 5G channel characterization.
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