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Abstract 
This paper is a proposal plan Wi-Fi infrastructure to support the mobile devices within the triOS Kitchener Campus. The plan is taken in a bid to provide, fast and cost-effective Wi-Fi access within the campus block.  As is, wireless communication has developed to become an integral part of life. The wireless technology has shaped an appropriation that has cut through industry stands to offer direction for solutions to the needs of the ever-increasing needs for internet-enabled mobile devices. This proposal report will focus on the infrastructural consideration, software and hardware consideration and cost-effective mechanisms for implementation of the Wi-Fi systems.









Proposed Campus Wi-Fi Infrastructure
Introduction
According to Naughton (2016), the internet has evolved quickly to become the most significant heterogeneous point of device communication and infrastructure in the world. He cites that by 2014, statistical reports indicated that at least more than 3 billion people have access to the internet. Put into a perspective, the figure was almost half of the world population by that time. Pundit report highlight that increased internet consumption is proliferated by the advancement of mobile devices such as tablets, smartphones, smartwatches, among others. Significantly, increased internet consumption has been compounded by the advancement of wireless technologies. Wireless technologies have taken a developmental phase in a faster manner since its discovery by Nobel Prize Laureate Marconi in the year 1895 (Bart and Bart, 2018). The first wireless communication was one through radio transmission. Since then, wireless communication attributes have been explored in different scales depending on the reliability and effectiveness of utility.
There are different enabling wireless technologies such as Bluetooth and Wi-Fi (wireless fidelity). However, the primary focus of this proposal report is tied to Wi-Fi, which offers seamless interoperability and communication between devices via the internet. Wi-Fi is connoted by 802.11ac, which is an improvement of the legacy 802.11, which came earlier.
[bookmark: _GoBack]Wireless Local Area Networks (WLANs) is instituted as the framework technology arraigned for broadband wireless access (Coleman and Westcott, 2014)... Under WLANs are two standards, namely Wi-Fi and High-performance radio. IEEE 802.11 ensures that there is wireless communication that takes place between different mobile devices through data packages. As such, each device station must have an access point, abbreviated as (AP) for data transmission and reception to take place within the wired infrastructure. Seemingly, the effectiveness of Wi-Fi is limited to various factors such as the distance between the access points or routers from mobile devices. Additionally, there is a limitation in the number of devices that Wi-Fi can operate due to the theoretical aspects of data transfers speeds, also known as the loss of bandwidth.
Requirements for Reliable Wi-Fi
The propensity of a reliable Wi-Fi network comes with several advantages for the triOS Kitchener Campus. Therefore, there is a need to have a sneak peek at some of these advantages before discussing the requirement. This is because they offer the value proposition for the installation. One of the most cited reasons for the contemporary use of wireless network and particularly Wi-Fi is its low cost of installation. Thus, even as this paper proposes the infrastructural needs of the campus in context, it is already established that there is minimal cabling, which significantly reduces the overall cost of installation. The reason is pegged on the fact that wired solutions require a significant amount of cabling and can be relatively expensive depending on the size of the areas that need networking. Moreover, wiring requires the use of competent professionals and the use of wall materials which not only consume more time but also add to the overall cost of the project (Rajadurai et al, 2016, p. 40).
Pundits in the field of IT propose the augmented use of wireless networks, particularly because it is easy to deploy and can cover vast areas. Wi-Fi access points (AP) have nodes which can be strategically placed anywhere within the confines of the triOS Kitchener Campus in this context. While on this point, it is possible to accentuate the norm of system scalability. With the improving technology and the changing technological needs, Wi-Fi networks can be exerted by mounting additional access points (AP) instead of incurring extra costs for wiring and cabling options. System scalability anchors a preconceived notion that wireless technology might advance to a matter of seminal investments.
Besides cost, the triOS Kitchener Campus also consider the aesthetic needs of the institutions to remain at par with the architectural image it portrays. In the above paragraph, this proposal paper has been keen to note that the installation of Wi-Fi nodes around the campus is easy. Thus, wireless networks do not in any way interfere with the aesthetics of the environment as it does not require the breaking of the walls and or glasses. A probable highlight that supports this ideology is an all-glass construction that does not offer an alternative option for cabling. In the future, this is a highlight that indicates that the age of cabling is gradually phasing out.
Finally, Wi-Fi offers an improved and seamless integration of mobile devices within a network or an area of coverage. This aspect offers the autonomy of automation, which makes the physical location of these mobile devices a non-crucial element of connection as long as it is within reach of the network (Jian, 2015). In the context of the triOS Kitchener Campus, for instance, this system of seamless integration can be used by the management to complete tasks remotely using any connected device within that environment. The reasons above make Wi-Fi an attractive choice for internet networking within the institution.
Given the map of the triOS Kitchener Campus, the following are the Wi-Fi requirements that best supports the institutional needs:
Proposed WIFI systems and features for the campus
The feature proposed in this juncture denotes the server and the hardware. The server functions as the primary controller of system components for executing tasks or commands of the users within the network. The Wi-Fi system will also be used as the network infrastructure that forms a connection between servers and other systems embedded in the hardware interfaces within the campus.
Requirements for Reliable Wi-Fi on Campus
Roaming 
In the field of IT (information technology), roaming means that devices can shift seamlessly from one WIFI access point to another (Walia, Hämmäinen and Atinmikko, 2017). The shifting of the devices should also be devoid of any disruptions of the speeds of the internet-enabled devices. Thus, it is imperative for the Wi-Fi within Kitchener Campus to be roaming. During the implementation face, adequate planning should be effected to ensure that different mobile devices can access the internet seamlessly without any backdrop and that the system can support all the devices. The idea pinpointed in this assertion to ensure that students or campus staff can access any resource materials within the institution without the internet experiencing any performance hiccup.
Redundancy
Redundancy in this context is the term that covers a backup plan in case of network failure of backlogs. Redundancy consists of additional elements that do not come primarily from the WLANS functionality. The paper finds it imperative for the campus Wi-Fi systems to incorporate the elements of redundancy as a means to cover or protect the system in the event; there is a significant amount of downtime. WLANs comes with several design specification, and each has its level of redundancy to fit its required purposes. The preeminent place of redundancy in this analogy is premised on the following factors that are common in a campus-like environment:
· An increased population of the users, for example, when the number of students are many and hence the connected devices
· The end-user
· Application situations “Mission-critical and Non-mission-critical."
Application Prioritization
The Wi-Fi within the campus location must be configured depending on the applications that are necessary for the organization. For example, a campus application can be said to be mission-critical.  It is essential to understand that some applications are not critical and are also known as recreational. Therefore, the Wi-Fi within the campus must be designed in a manner that prioritizes application. For example, social platform application should not be able to slow down critical management processes in the campus, such as access to resources or the university website, among other functions. According to It experts, networks assign priority to application based on the following criteria: 
Application visibility – the network can separate different application based on the levels of priorities accorded to them in the firewall. Additionally, the network comes with various compatibility, which makes it possible to align policies that set the application of priorities right forth.
Quality of services (QoS) and priority support – wireless communication infrastructure proposed for the campus should have a more direct way of tagging and maintaining the quality of services.
Adaptive radio management (ARM)
ARM is founded on the premise that even Wi-Fi networks need reasonable real-time management even though they run themselves when live (Vitek, 2016). In other words, it gives the options from which network issues can troubleshoot to accommodate and resolve any issues within the WLAN. The concept of integrating ARM into a busy network such as the campus type is likened to having a virtual engineer giving an around the clock monitoring of the Wi-Fi. In such sense, it is paramount for the campus Wi-Fi to be fitted with ARM as a means to mitigate network issues or loopholes inherent to the Wi-Fi. 
Security
A secure wireless system is an critical facet of the process of installation at the campus. The WLAN should be fitted with elements that can detect rogue access points and bar them from the network. Lack of security backups for the internet Wi-Fi makes the end-users and the systems vulnerable to security issues that might culminate into data loss, hacking and other possible threats.
Analysis of the triOS Kitchener Campus plan
The Kitchener Campus map indicates that there are more than 15 classes. There are other facility areas which encompass the offices, common areas, waiting areas (guest area). Given that the speed of Wi-Fi and access is affected by concrete walls, access points should be strategically placed in areas that best suit all the needs of the campus facilities.
Breakdown of key Wi-Fi hotspot areas:
· Classrooms
· Common area
· Waiting area
· Offices
In contemporary educational facilities, there is changing needs due to demands in connectivity and multimedia. At Kitchener Campus, the internet demands can go up high in instances where all students decide to go online to stream for videos or multimedia related content.
Wi-Fi access points should be placed with the consideration of indoor locations, outdoors locations, resource locations such as libraries and open guest Wi-Fi.
Equipment Needed for Wi-Fi installation
Hardware
Access Points
Wi-Fi access points are the hardware components which form the wireless mesh network through which students and other staff will be able to access the internet. It should be understood that some of the access points will be installed outside. Therefore, those chosen should be able to resist severe weather conditions such as rains and fluctuating temperatures. This paper proposes 3 different types of access point known to withstand harsh weather conditions. The access point’s options are listed as follows:
· Cisco (the Aironet 1570)
· Aerohive (the AP170)
· Aruba (the MSr2000 and the MSR4000)
Gateways
The function of the gateway is to convert internet access through Wi-Fi that is linked with dedicated to standard connection. Ideally, gateways and repeater are more or less the same as they perform the same functions.
Repeaters 
The function of a repeater is to extend the coverage of Wi-Fi connection by repeating the same signals using a radio. They are popularly known as the booster and come in handy in a populous area such as a university.
Cables (fiber optic cable)
Assuming that the campus would need an improved system integration of fiber optic cables would be needed. Fiber optic cables transmit data very fast and at longer distances. As such, the price of the same will be factored in the section of cost analysis for the project. 
Software
The software part of the Wi-Fi networks, also known as the cloud controller, is meant to ensure that internet access is possible. The concept of cloud server emanated from the point that the internet can be accessed at any geographical position from the clouds (Milani, and, Navimipour, 2016).
Control systems
In this proposal, this paper uses the example of Meraki systems, one of the access points that have been stated in the hardware section. The Meraki systems, if approved to be used for the campus Wi-Fi set up use it for monitoring of the network as using the browsers.
The control system takes care of the following:
Monitor access points: the controller will look at the amount of traffic that is going through the networks and offers solutions in case there is a problem within the access points.
Tracking internet Wi-Fi usage: the controller is able to track the number of people logged on the Wi-Fi by using specific internet protocol (IP) for each device. This enables the administrations to block any potential logins to the filtered website. Tracking internet use through monitoring also helps in making some of the decision such as whether to include MIMO and beamforming. With beamforming, the Wi-Fi is focused solely for the connection of students and staff and minimization of interference from other connected devices. With multiple-input and multiple-output (MIMO), the network can be distributed in a wide range and faster speed since it multiplies radio communication at the different receiving antennas at each end.
Speed tracking: control and monitoring are able to see the upload and download speeds distributed via the network. As such, it is an important step that will inform the campus IT personnel on whether there is a need to change the access points or not.  
Configuration of the access control: as iterated earlier, the Wi-Fi is designed for different users within the campus. For instance, there is open Wi-Fi for the guest, which is encrypted with passwords. Additionally, the software is able to control the manner in which the students and staff access the networks. Guest will be allowed access to the internet but will be blocked from accessing materials and resources within the universities’’ resources.
Cost Analysis
According to the map, the campus facility needs the following:
Access points: 50
The 50 access points are accounted for classes and other areas of the facility within the campus. The assumption is that every room and or open space requires at least one access points. 
Cisco 1570 Outdoor Access Point (US $2,300.00)
Aerohive (the AP170) (US $225.00)
Aruba (the MSr2000 and the MSR4000) ($3295.00)
Wi-Fi Repeaters- 20 Needed
Plume Superpods 802.11b/g/n/ac (US$749.98)
Netgear AC1200 WiFi Range Extender EX6150 (US$132)
D-Link Wi-Fi Dual Band Range Extender DAP-1520 (US$54.65)
Cost-Benefit Ratio 1
	S. No.
	Item
	Quantity
	Price in USD
	Total

	1.
	Wireless Access Point(WAP) 
2.5Ghz  
(Cisco 1570 Outdoor Access Point)
	50
	$2,300.00
	$115,000

	2.
	Wi-Fi Repeaters
(Netgear AC1200 Wi-Fi Range Extender EX6150)

	20
	$132
	$2,640‬

	4.
	Pipe(for Height to Antenna)
	50
	$20
	$100

	5.
	Weather Box(Housing)
	50
	$10
	$50

	6.
	Installation Cost
	$85 per hour
	2 technicians (14 hours each) 
	$2,380

	
	Total 
	
	
	$120,170



The prices named above are arrived at after intensive market survey and research on the best available options for equipment. The prices are subject to change due to market factors. The total amount indicated above might also change if there is any need for cabling. The budget was prepared based on the assumption that effective cabling has already been established to support the WLAN project.
Conclusion
The proposal has inferred to the use of the best equipment to offer standard and reliable Wi-Fi for the campus. The total cost would have been less than the one quoted above. However, for the interest of the numbers of users and expected traffic, it was imperative to target access points that have the capacity to both support many users (approximately 256 students at once). This should happen both inside the classroom and open locations such as the common areas. However, there are cheaper alternatives provided above incase the campus is working on a tight budget on the project of Wi-Fi installation. One of the setbacks of using a shared bandwidth in Wi-Fi systems is that it is not as reliable in performing its uses. As such, it is faced with downtimes, lags and might be relatively slow.
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