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[bookmark: _heading=h.d2kud62gu182][bookmark: _heading=h.tkllanetpv32]Background
The subject area of this study is to collect and research information on the two different Technologies, then compare the outcome of both studies in security, reliability, and speed. Testing of 5G through stimulated software applications and then tested on a live 5G network to compare results; this will also be the same for fibre connections to, with a simulation and then a live environment testing [1,4].

The reason this research is worth doing is that it is looking at a new technology and how effectively it would work with older technology and current new technology. Finding out how it can improve a primitive area in current technology. The research is very alternative possibilities in replacing conventional home fibre with 5G [1,4,5]. 

Controversy can be always around the newest of a technology, 5G is current and is being talked about a lot but not for the right reasons. There have been lots of talks about and papers made about 5G and a lot more about fibre. There will be plenty of information to delve into for this project. Researching this wall could bridge gaps and find new or better solutions to the current systems in place, giving fast space to a home user or certain types of companies [7,8].
[bookmark: _heading=h.ctpdftm1d5ru]Research Aims
Research Question - What Technology Will Better Consumers? 5G or Fibre
Research Aim - Analysing 5G and Fibre technology to achieve what service is best fitting for the end user? 
Research aim 1 - To explore the reliability of each technology
Research aim 2 - To test and Simulate each technology
Research aim 3 - To explore the Environment and cost
Research aim 4 - Create a report showing finding
[bookmark: _heading=h.x1fepm6la4dt]Hypothesis
Will fibre optic cable be replaced with the new standard of 5G for home and business broadband usage? The expected outcomes of this should be a 50/50 mix where some elements of fibre optic outperform 5G and it should also be the same in the other direction where fibre optic should be able to outmatch 5G [10]. At the end of this study a report of tests and simulations should be presented and a research paper on the differences between each of the technologies and how they are different to each other and how one can complement one another in different areas to bridge gaps one technology cannot support [11].
Researching throughout this topic will require using some primary research of pre-existing studies to aid in help with researching areas. This will help speed up areas without having to repeat the same actions but can already be found in somebody else's paper. Also, using some primary research for example surveys and interviews can help push additional information into this paper and give it a stance of its own without having to work on other people's research [6].
[bookmark: _heading=h.4pd326jh8y2q]Research & Development
For selecting the right research and development methods for those projects, looking at unique ways to conduct the research depends on choosing the right path. When choosing the right philosophy, it is very important and an enormous part in the structure's, therefore this project will use positivism, the reason this is being used over phenomenology because of the approach being deducted that allows for experiments and simulations to be part of the research.

Strategies will be an enormous part of the research that will be collected. This will be done through experiments and simulations. Simulations will be done off-the-shelf software that is being tailored to exactly what the research is needed for which is simulating wireless signals. Where the experiments are going to be done Live using real commercial networks to compare. This is done to triangulate the results together; this would be one or if not the best way to get the most accurate finds.
Is this worth looking into? Is there a demand or a need for this research in a wider group? This research will find out these questions but See new sources it is a very relevant and large topic and has been discussed with a lot of companies trying to develop and move forward with technology. 
[bookmark: _heading=h.h16je2c6ruio]Data Collection
Data through this research will be done using mainly simulation and live experiments to record the data. The process that is used to record the data would be through observation and primary data gathering. The types of data that would be collected are primarily raw numbers that are unprocessed and come straight into the form of a text document. The amount of data that would be recorded would be from one week to two weeks. The data that is intended to be gathered would be live data that comes off of commercial networks, the types of data that would be recorded are download speed, upload speed, latency and also location data.
The need for this type of data helps explain and would be used to compare against the other technologies being used, with live environments and simulated environments the two results can be used to understand the similarities or differences between in each of them to find an accurate result in the research. 
[bookmark: _heading=h.rc48mw9lpuvc]Development Method
Using development methods to help projects is useful as it can help set a strategy and a mindset to completing a research project using the lean method issues useful and very good at creating instructions for scaling out practices across development and also is combined another the combination of both techniques to create a development method in helping to create an organised workflow.

There is also a chance of using a backup method to support the development if the first option is not adequate or working out in the early stages of research, the second option would use the waterfall method as this is also very good at supporting this research method. Play structure from the beginning it helps focus on the find steps throughout its development and it also helps determine the end goal early which is a very supportive reason to using this and also transfers information well so after each step progresses the transparently from one stage to another helping the development and research flow of this project continuously go smoothly [12].
[bookmark: _heading=h.6vbs0isilpin]Limitations & Obstacles
All projects have some obstacles to overcome or try to counter in part their time of research, some of these are in the form of risks, limitations, ethical or legal issues. This project there will delay or create problems for the project. There will be a minor part of this research technology being used which will be 5G. 
Giving this a small section of the research will be allocated to discussing health implications of 5G and to see if there is any concern around the technology. 

The biggest issue is the limitation on the experiment using a commercial 5G network, at the time of writing this where this study is taking place. This will mean that travelling to an area that supports the 5G technology will be needed for the experiment for competition. This will also lead to traveling to a chosen location for 1-2 weeks every day to get like data recorded.  

[bookmark: _heading=h.uelx6x3bwacm]Results
The research that will be conducted to quantity of data being created and collected throughout all the experiments and simulations that are going to take place over a set period. Throughout the project duration there will be data collected at certain points, the data that is collected from these points will help under simulation will be used as a comparison for later against the experiment.

The process of analysing the data will be done through using software called tableau, Importing data from text files or Excel spreadsheets will then allow for the software to visually create graphs and charts to represent the data that has been collected this will show it in a way that can represent unformatted data into a clear and easy to see  visualisation. 

After the data has been inputted and created into readable charts this will help to identify any trends or even help make predictions  in about the technologies that are being used it could also help  to identify anything that might have not been able to be tested during the experiments or simulations to give an answer to untested areas that were unfortunately not completed.

[bookmark: _GoBack]One of the last things to do with the results that has been gained would be to compare them to research papers and news articles that have been talking about the difference of the technologies and to see if the outcome was different or if it compared to be similar in some aspects. If the data is the same, then this would lead to a narrow and definitive answer about the technologies throughout this research, but if the result turned out to be different, this can create a chain of events leading to more questions and more testing [13,14].

[bookmark: _heading=h.7w8m51waaun3]Resources & Planning
Before it can access the correct planning and resources will speed the time up for the project and allow for a schedule to balance the work. The first area is checking access to available computers and normal lab software, in addition access to Specialty software (Netsim) to create simulations. The software is only available in certain labs in the university 205 & 203, creating availability limited during daytime usage. The second area will be trying to try to complete the results against simulation and environment [2].
For this, they will need a software package called Netsim. The software requires additional libraries to operate 5G testing, these are included in the Netsim package, but unsure if they include it in the in addition, a 5G connection to a network will need to be obtained (EE, 3, O2), this may be difficult to achieve as Swansea has yet of writing this has not got 5G enabled. These would lead to traveling to Cardiff or another city where 5G is enabled to run speed tests and other tests too [2].   
None of the tests will be used to collect data, only data that will be used and collected will be from the researcher who is conducting the tests. Their data will be kept on record for the test only, all systems and companies that will be used will be logged and noted during the test and after for records keeping. When it comes to storing this data, it will be kept safe on an encrypted PC, and will be backed up to a remote secure server, this will ensure the data is not lost but all safe for protection damage or accidental deletion.  
To use the simulations software, mentioned before, will be found in certain rooms only. Taking the time to plan and use the labs will be needed to gain the maximum amount of lab time and resources. Also, using the 5G network will need to be planned to travel to A 5G enabled city to run tests in different weather environments and amount of populations e.g. festivals, concerts.  
[bookmark: _heading=h.phk4zfpyqmeo]Outcomes
At the end of this research finding an outcome should lead to a detailed report talking about the technologies and to see if one is better than the other or trying to find if the technologies can complement each other instead of trying to replace. Looking at this from the beginning of what the outcome could be is hard to say but from current knowledge and briefly researching it is easy to say that fibre technology will be better than 5G in the long run.
A demonstration to be shown of the research comparing a combination of simulations with each other using unique environments. The simulations will be running in highly dense cities with extensive buildings and open space of countryside. These two areas will be used as prime locations but factoring in other anomalies to help create a more realistic test throughout the simulation. The output of the simulations will show detailed data of Speed, latency & Security as well some small tests. These will be presented in a report but also in graphs and charts to represent the data with a visual key to help interpret the data.
[bookmark: _heading=h.crtew9qp426w]Gantt Chart 
Creating a Gantt chart for track time and progression is key to meeting the deadline, this will allow for the research to be kept on time and to make sure they log all the test data with enough time to create reports for the finished project. 
[bookmark: _heading=h.gjdgxs]Using the gantt chart stages of this project to show different levels on the evaluation and progress that can be made, stages Focus primarily on gathering data or taking it to the next stage of progression.
[bookmark: _heading=h.wsk0nos2wu8m]This will be found in the appendix.
[bookmark: _heading=h.1nvn4d5vtfag]Conclusion
This research will focus on the comparison of two different Technologies 5G technology and fibre optic technology, comparisons between speed, latency, security, environmental cost and infrastructure cost. The outcome of the research hopefully should show which technology does better than the other in the tests and also could so if either of the technologies could replace one element of the existing technology to improve or enhance that are lacking in performance or development.
There is also the research of data that will be created with the simulations and the live experiments to compare one against the other for comparison and also finding which technology would benefit companies and home users the best.
Different software packages will be needed, and original locations will need to be travelling to conduct the live experiments sorted out prior to beginning research to find if these will be workable tasks to attempt.
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