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ASSIGNMENT 3 – Cellular Wireless Network Design – Physical Layer
1. AIM 

To foster abilities to produce and document a complete network design, understand how the issues may be researched and appreciate the requirements of a network design proposal. 

2. LEARNING OUTCOMES 

On completion of the project, the student should: 

· Have a knowledge of and ability to choose and justify the appropriate hardware and infrastructure components of a wireless communications network;

· Work competently with the mathematics required to design a wireless network;

· Have the ability to plan and design the physical layer of a complex network; 

· Have become competent in the use of maps and tools to work with the topography and spatial aspects of a particular geographical area;

· Have developed expertise in presenting such a project.

3. THE PROJECT 

Your telecommunications company has identified an area that would benefit from the installation of a cellular wireless network. You will be responsible for choosing the area and procuring maps, either analogue or digital, of the area chosen. The network may be set up in any area of the world but you must be sure to comply with the local frequency allocations, maximum permissible power levels and licensing bodies (e.g. OFCOM for UK) for that region.

You will design a static cellular wireless network to meet the specifications given. You will be responsible for ONE point-to-multipoint base station and ONE long-distance point-to-point link.
The long-distance link must be at least 15 miles (25 km) in length and you must show that you have sited and sized the masts appropriately and that the power transmitted is sufficient to be received under all conditions. This point-to-point link will provide connectivity between your existing network backbone and your base station.

Your base station design may employ microcells, macrocells or picocells for your network but the map used must be appropriately scaled for such a cell. For the base station, you must show the antenna(e) pattern(s) to show you have considered the network coverage. 
For each of the antenna masts, you must supply a sketch to show the height required for the antennae to operate optimally with minimal attenuation due to obstructions and the angle at which the transmitting element must be placed for maximum ground coverage.
You will choose a suitable technology (e.g. GSM, WiMAX), hardware and frequency ranges necessary for your network. 

There is no need to supply configuration details for the interconnecting hardware such as switches and routers although these hardware elements must appear in your logical topology.

If you cannot find appropriate data for receiver sensitivity for your chosen technology, assume -105 dBm.

You may find useful geographical planning information at http://www.cellular-expert.com and also in the course resources.
4. METHOD OF WORK 

You will be presenting your project in TWO ways. 

1. You will submit printed copy of a BRIEF presentation containing:

· NO MORE THAN 6 slides, printed 2 slides per page; 
· A summary of your design; 
· A network topology map;

· A list of hardware;

· Frequencies and transmitting power for each transmitter;

· An estimate of the population the network will reach;

· An estimate of the cost to provide the network.

2.
You will provide hard copy containing the following documentation:

· A map (or set of maps) of the area that the network will cover showing the locations at which you will be installing your wireless antennae and the proposed area of coverage for your base station;
· A logical topology of the entire network 
· Technical details of all wireless equipment will appear in your appendix;
· A plan of EACH of the sites for the base station and microwave link showing the aerial type(s) chosen, height, coverage etc;
· A mathematical treatment to show the correct height and transmitting power of the wireless equipment to operate in the chosen region;

· A justification of the network that you have designed.


You must complete this assignment and submit it on Thursday 13th January 2011 (before 1:30 p.m.). If you experience any difficulties you should notify your tutor as soon as possible. Extensions will NOT be granted less than 24 hours before the deadline. 

WDT Header sheet number = 188800
Note: Late submission, unless subject to an extension of time (in writing, granted prior to the submission deadline by your tutor) MAY NOT BE MARKED. 

5. FORMAT OF SUBMISSIONS 

Your design work must be in A4 format, typed and bound. 

Presentations must be printed with 2 slides per page.

6. ASSESSMENT 

This assignment contributes 40% of the total marks for this course. 

7. ASSESSMENT CRITERIA 

	Mathematical planning and justification
	10%

	Network design and hardware specification
	10%

	Site planning and mapping
	20%

	Logical network topology
	10%

	References and referencing
	10%

	Clear and succinct presentation
	20%

	Presentation and neatness of work
	20%

	Total
	100%


Note: This assessment item is subject to internal audit and may change before final revision. You will not be disadvantaged by any changes.
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