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Introduction 

 

The University of Alberta currently designs and deploys 5th generation (802.11ac) 

networks during refresh cycles and on renovations or new construction projects.  The 

underlying goals of the wireless network have evolved to where they are a business 

critical technology. 

802.11ac helps alleviate the above situations but it only does so when deployed in a 

way that is different from how most wireless deployments are often done. 

What is 802.11ac ? 

 

It is a wireless networking standard in the 802.11 family of wireless networking 

protocols, sometimes also called Gigabit Wifi. It is a step above the previous 802.11n 

standard in both speed and efficiency. What makes 802.11ac  different from previous 

standards is that it only operates in the 5 Ghz band where there are more channels, 

spectrum and less interference.  Although it only operates in the 5 Ghz band all 

802.11ac wireless products sold today are backwards compatible with legacy wireless 

standards. 

Designing  802.11ac Network Coverage in 

Academic and Administrative Spaces (Standard 

Density) 

 

Component Guidelines 

AP Mounting APs should be ceiling mount if possible and leverage dropped 

t-bar style ceiling spaces preferentially over hard ceilings within 2 

feet of the designated AP location on the wireless design plan. 

Should a wall mount location be the only reasonable option the 

install must include a right-angle mounting bracket (typically 

Oberon Inc. www.oberoninc.com part # 1006-CCOAP or 

1006-CCOAP3800) to facilitate install of the standard model 

access point. 

AP Placement 1. IST can provide access point designs for projects to 

incorporate. 

a. IST requires delivery of .dwg files of the relevant 

project (floor plates, preferably showing planned 

http://www.oberoninc.com/


 

furniture layouts to help identify space allocations) 

to import into our design software and produce the 

plan.  

2. Should a design partner wish to provide an initial plan to 

a project they are free to do so based on the required 

standards below.  IST will validate such designs to ensure 

appropriate integration with the rest of the institution’s 

wireless system and that budgets are set appropriately 

for needs.  Implementation vendor should also provide 

reports from all of their testing to demonstrate that the 

solution is meeting the guidelines when a space is 

commissioned.  IST will perform spot checks during 

commissioning to verify these reports. 

3. Coverage standards: 

a. Access Point Planning shall be based on 

coverage for 5 Ghz signals only. 

b. The Coverage area should have a minimum 

RSSI (Received Signal Strength Indicator) of 

-65dB.  

c. SNR (Signal to Noise Ratio) should be 25 dB 

or greater 

d. A client should be able to observe 3 access 

points from any location within the space to 

be able to provide location data about 

devices. 

4. A Wireless Deployment plan can be created for both 

net-new as well as renovation/refit deployments based on 

the above RSSI and SNR requirements by IST.  

5. Never assume that an existing wireless deployment will 

meet needs when a renovation is being performed. 

6. A site survey plan can be done in buildings with existing 

Access Points and wired infrastructure to determine where 

access points are required, leveraging existing 

infrastructure wherever possible (Both ethernet cables and 

access points) by IST.  

7. Existing wireless may need to be fully decommissioned to 

comply with current/future needs. 

Channel Width 

Selection 

● 40 Mhz channels are the preferred channel width for 

average density environments (offices, library spaces, etc.) 

as they still provide for more capacity while providing 

higher bandwidth to users in the area. 

● 20 Mhz wide channels in high density areas would be 

preferred.  Classrooms, Lecture Theatres, and congested 

gathering areas would be an example of where having 

more channels (and thus more users) would be required. 



 

Wiring 

Considerations 

Projects shall perform Cable pulls to appropriate project 

identified telecommunications rooms and be installed as per IST 

Cabling Standard: 

(https://ist.ualberta.ca/services/networking/cabling-standards) 

 

Other notes: 

● Edge network infrastructure requires switches have 10 Gbps uplinks and are 

802.3at(PoE+) capable to fully support the wireless needs. 

● Leverage existing 802.11n deployments if possible. Site surveys and addition 

of access points where required for 802.11ac 5 Ghz coverage/capacity can be 

done for partial floor renovations. Use tools available to plan for both 

greenfield and brownfield deployments. 

● Determine which University Wireless Requirements apply for each space in a 

project. Plan for High Density standards in classroom and lecture theatre 

spaces as well as high traffic gathering areas. Can plan for standard density 

and capacity in lower use areas. 

● The coverage specifications listed above apply to average density spaces which 

make up the majority of University square footage.  High density spaces are 

not designed based on signal levels in a space but are focused on the number 

of potential occupants in an identified space.  Work with IST and the project 

to clearly identify high density vs. average density spaces for a facility.  

For a 400 seat lecture theatre with 8m ceilings as an example we would 

expect 14 AIR-AP2802E-A-K9 access points each deployed with directional 

antennas in a grid on the ceiling to provide appropriate service levels. 

 

High Density Deployment standards 

Number of access 

points to deploy within 

space 

This is determined by the number of maximum 

occupants and is calculated as: 

# of APs = # Occupants/30 

Always round all fractional AP counts up. 

Always design for 

equal physical cell size. 

Arrange access points equally over the coverage 

area leveraging standard hexagonal cell patterns 

For ceilings under 6m  Standard 2802 Internal access points can be 

utilized 

For ceilings over 6m Standard 2802 External access points with 

directional panel antenna directed straight down 

should be utilized for the design to avoid overly 

large cells and co-channel interference. Leverage 



 

install methods using brackets that hold both the 

antenna and the access point in the same unit to 

simplify install and maintenance. 

 

● Access Points to be used for design purposes 

Cisco 1832 Internal 

Part #: AIR-AP1832I-A-K9 

Ceiling mount locations (t-bar or 

hard ceiling).  Locations such as 

administrative offices 

Cisco 2802 Internal 

Part #: AIR-AP2802I-A-K9 

Ceiling mount locations (t-bar or 

hard ceiling). 

Cisco 2802 External 

Part #: AIR-AP2802E-A-K9 

Locations requiring external antenna 

options such as high ceiling lecture 

theatres, large open spaces, etc. 

Remember to include appropriate 

antenna option and mount for 

simulation/procurement. 

● IST procures the network infrastructure electronics for a project through 

direct relationships with the manufacturer at institutionally negotiated price 

points beneficial to the ongoing requirements of the University.  Generally IST 

as part of a construction or renovation project deploys the network 

infrastructure as per the signed off plans but we are open to discussing 

deployment of access points by project partners and delivery requirements in 

such a situation. 

● Verification of service standards during commissioning to be done by IST in 

cases where deployment is handled by IST.  For project partner deployments 

post-deployment wireless coverage verification to be delivered to the project 

in the form of wireless survey maps produced by an industry standard tool 

(examples include Ekahau, Netscout, Visiwave, etc.).  IST will perform spot 

checks of provided survey maps for verification and service quality sign-off. 

 

  



 

Wireless Services in Residence Spaces 

 

Deployment of wireless services in a residence area is mostly similar to the rest of 

campus with additional deployment options being available if the building space 

requires it.  Wireless signal quality in any residence space is expected to match 

everywhere else on campus, namely: 

● Access Point Planning shall be based on coverage for 5 Ghz signals only. 

● The Coverage area should have a minimum RSSI (Received Signal Strength 

Indicator) of -65dB.  This value is expected to be used in situations where 

wireless simulation packages are used to design coverage.  

● SNR (Signal to Noise Ratio) should be 25 dB or greater  

● A client should be able to observe 3 access points from any location within the 

space to be able to provide location data about devices. 

● These standards apply to all spaces within the residence, floor to ceiling and 

wall to wall.  Two-level units for example shall achieve the same standard of 

service on both levels. 

● Do not avoid installing access points within a residence suite.  Attempting to 

install a group of access points in a central hallway, for example, leads to 

interference and overall poor service delivery to all residents. 

 

 

SUMMARY: 

Deployment of these units is done based on the same general rules as the rest of 

campus with the following addition. 

● These standards apply to all spaces within the residence, floor to ceiling and 

wall to wall.  Two-level units for example shall achieve the same standard of 

service on both levels. 

● Access Points available to be used for design purposes: 

Cisco 2802 Internal 

Part #: AIR-AP2802I-A-K9 

Ceiling mount locations (t-bar or 

hard ceiling). 

Cisco 1815W Hospitality Access 

point 

Part #: AIR-AP1810W-A-K9 

Locations where AP is to be installed 

on walls within suite/bedroom 

locations where construction 

limitations require.  *Note: Do not 

install these APs back to back on a 

shared wall Device interference in 

this scenario leads to poor service 

delivery.  Talk to IST about 

potential options to avoid this. 

● IST procures the network infrastructure electronics for a project through 

direct relationships with the manufacturer at price points lower than is 

available to resellers and contractors.  Generally IST as part of a construction 

or renovation project deploys the network infrastructure as per the signed off 



 

plans but we are open to discussing deployment of access points by project 

partners and delivery requirements in such a situation. 

● Verification of service standards during commissioning to be done by IST in 

cases where deployment is handled by IST.  For project partner deployments 

post-deployment wireless coverage verification to be delivered to the project 

in the form of wireless survey maps produced by an industry standard tool 

(examples include Ekahau, Netscout, Visiwave, etc.).  IST will perform spot 

checks of provided survey maps for verification and service quality sign-off. 

 

Wireless Services in Outdoor Spaces 

 

Deployment of wireless services in outdoor spaces will need to be completed with 

consultation with IST to fulfill the requirements for the project 

● Access Points available to be used for design purposes: 

Cisco 1542 Internal 

Part #: AIR-AP1542I-A-K9 

Semi-omnidirectional antenna.  This 

model can be mounted horizontally 

on a wall or pole, to provide 

omni-directional coverage; or can be 

mounted vertically to provide 

semi-omni coverage 

Cisco 1542 Internal Directional 

Part #: AIR-AP1542D-A-K9 

Locations requiring directional 

antenna options 

 

 






