NAIT ITCT Second Floor RF Site Survey 

Prepared for NAIT by Mantacore Consulting Inc. 

The Following are preliminary steps for implementing Wireless Access in the NAIT ICTC Centre 2nd floor:

1. Facility Diagram:  This documents all rooms for the NAIT ICTC Centre 2nd floor.

2. Visually inspect the facility. The following has been noted:

· The layout is very modular. Each pod is rectangular in length with a gap between. 
· The Computer Commons is essentially a square encapsulation so a multidirectional reference point is more than likely.

· At the end of each pod, there is a large amount of metal (iron) that could impede signals at the north-ends of each of the pods.

The Instructors are located in a rectangular area, which appears difficult to provide complete coverage without overlapping coverage areas

3. Number of likely users:
· Computer Commons: max 5 Tables * 5 users/table + 10 +- 5 = 40 users
· Instructors: max 65 (instructors)

· Pods: hypothesize 10 / classroom = 60 max / Pod
· Common Ares: hypothesize 20 * 2 = 40 max
4. What is the current business case for the Wireless Network: 
· The only users that may need as a business case at the moment are the instructors since wireless PDA’s are currently being implemented. 

· NAIT Corporate would like the ICTC Center to be a Technological Showcase for the Institution.

5. What is the protocol to be used: 802.11b is preferred with channels 1, 6, and 11. 802.11a as noted by NAIT Corporate is not an option.
6. Identify user areas. 

· The Computer Commons.

· The classrooms in pods A, B, and C.

· The Instructors pod.

· Inter-pod student lounges.

7. Determine preliminary access point locations. 

Given the floor plans for the NAIT ICTC Center 2nd floor and utilizing the following baseline chart of Relative attenuation of Radio Frequency Obstacles:

	Obstruction
	Degree of Attenuation
	Example

	Open space

	None

	Cafeteria, courtyard


	Wood

	Low

	Inner wall, office partition, door, floor


	Plaster

	Low

	Inner wall(old plaster lower than new plaster)


	Synthetic materials

	Low

	Office partition


	Cinder block

	Low

	Inner wall, outer wall


	Asbestos

	Low

	Ceiling


	Glass

	Low

	Non-tinted window


	Wire mesh in glass

	Medium

	Door, partition


	Metal tinted glass

	Low

	Tinted window


	Human body

	Medium

	Large group of people


	Water

	Medium

	Damp wood, aquarium, organic inventory


	Bricks

	Medium

	Inner wall, outer wall, floor


	Marble

	Medium

	Inner wall, outer wall, floor


	Ceramic(metal content or backing)

	High

	Ceramic tile, ceiling, floor


	Paper

	High

	Roll or stack of paper stock


	Concrete

	High

	Floor, outer wall, support pillar


	Bulletproof glass

	High

	Security booth


	Silvering

	Very High

	Mirror


	Metal

	Very High

	Desk, office partition, reifnorced concrete, elevator shart, filing cabinet, sprinkler system, ventilator



	

	


Which equates to:

· Loss through a typical office window: 38% 

· Loss through a typical brick wall: 60%  

· Loss through a typical office wall: 75% 

· Loss through a typical metal door in an office wall: 93%

Mantacore has chosen following preliminary test locations:

· W203 (Computer Commons): Omni Directional Antenna because of the open space proposed in W203

· On the wall in the hallway across from the student lounges in W214 and W224: Patch Directional Antenna because there are no users south of hallways.

· WA218 (left middle): Dipole Antenna to attempt to provide coverage to the entire pod. 

· WB216A: Dipole Antenna to attempt to provide coverage to the entire pod.

· WC202A (middle): Dipole Antenna to attempt to provide coverage to the entire pod.

· Cubicle MH in W205(Instructors Pod): Patch Directional Antenna to provide coverage to ½ the pod.

· W2050 (Instructors Pod): Patch Directional Antenna to provide coverage to ½ the pod.
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Legend:

i. Yellow Indicates Computer Commons.

ii. Red Indicate Classroom/Pods.

iii. Blue Indicates Common meeting areas.

iv. Green Indicates Instructor Offices.

8. Verify access point locations. Since CISCO Aero products will be used, we will be using CISCO testing software. The following devices will also be used:

· 2 wireless notebooks with netstumbler installed on it as well as other software to test current wireless implementations.
· A Compaq IPAQ with CISCO software RFV Test software.
· A test RF emitter that can be set for different channels so as to not to interfere with current wireless implementations.

9. Documenting Results:

	Location
	Signal - 25m
	Noise - 25m
	Ratio - 25m
	Signal - 50m
	Noise - 50m
	Ratio - 50m
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	Noise - 75m
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Installing a Trial Wireless LAN

1. Mount the access points.
Mount access points at the locations recommended on the floor plan drawing. Start with the most difficult coverage area first. Position the access points so the antennas are not obstructed. 

2. Power on the access points.  

3. Observe access point LED behavior. 

4. Observe the LEDs to verify normal boot operation. 

5. Power on the computers used for the site survey. When powered on, the device displays a boot server connection failure message. This is normal, because the access point is not yet connected to an Ethernet network. 

6. Set the access point and computer Network Name (SSID). 

7. Set the computer and access point to the same Network Name. In a 2.4 GHz environment the access point default value 101. 

Survey for a Medium or Large Area

To conduct a survey in a site where 10 or more access points are anticipated 

1. Document the size and layout of the coverage area. Also document RF systems already in use, location of host systems, available AC power, possible antenna locations, interfering metal fire breaks and wall structures, doorways and passages that could help RF propagation, and amount of stock in coverage areas. For a warehouse, document how high the stock is kept and how high the lifts go so that the lifts do not damage the access points. 

2. Set up an access point at one side of the proposed coverage area. 

3. Walk the perimeter and measure radio coverage. If there are multiple floors, measure each floor separately. For a wireless network, document round-trip times and data rates. The individual round-trip ping time is usually about 7 ms before the rate decreases when using a packet size of 1024 bytes. Move the mobile computer in different directions. Position the computer between the surveyor and the access point. Do not walk fast. If you walk too fast, you may miss radio coverage dead spots. 

4. Document the boundary of each coverage area. The data rates could be different in each area. For results in better coverage, you may only need to move the access point a meter (three feet) or so. For higher data rate networks, reflection is a bigger problem. Ceiling sprinklers can cause a problem if the access point antenna is less than 60 centimeters (two feet) away. For example in a 2.4 GHz environment, total test time should be less than 13 seconds for 1 Mbit or 12 seconds for 2 Mbit. 

5. Mark the location of each access point on the blueprint and move the access point to a different trial location. Continue the process until the entire site has radio coverage. 

6. Take a photograph of at least one access point location for each coverage area. If each coverage area has unique features, take a picture of racks, stock level and hub locations. The pictures go into the report and help establish the condition of the site as it was surveyed. 

7. Consult with customer technical personnel and document any additional hubs that could be required. Fourteen or more access points could require multiple hubs. Consider exact conditions that exist in the final installation. 

8. Complete the Site Survey Report. The report indicates the number and location of the access points. Assign the access points the same channel for each coverage area. 
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