
OUTDOOR WI-FI

Campus Deployment Examples & Lessons Learned
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REGULATORY CONSIDERATIONS

All unlicensed 2.4GHz and 5GHz ISM (Industrial Scientific Medical) spectrum in 
Canada is governed by ISED (ex. Industry Canada)

There are strict rules that need to be followed when deploying wireless gear outdoors.
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REGULATORY CONSIDERATIONS

• ISED RSS-247 
• Outlines rules & regulations
• Take specific note of:

• DFS requirements
• 2.4GHz EIRP
• 5GHZ EIRP
• Radios approved for outdoor use
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REGULATORY CONSIDERATIONS – DFS CHANNELS

• 6.3.1 DFS radar signal detection threshold Devices shall employ a DFS radar detection 
mechanism to detect the presence of radar systems and to avoid co-channel operation with radar 
systems. The device must detect radar signals within its entire emission bandwidth. The 
minimum DFS radar signal detection threshold is described below in Table 1.
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REGULATORY CONSIDERATIONS – DFS CHANNELS A REALITY

Mount Sicker E.C. Weather Radar 

Station Callsign: XSI / CFR741

Frequency: 5.620GHz (channel 124)

TX Power: 251 watts 

Effective TX Power: +70dBW – 10MW pulse
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REGULATORY CONSIDERATIONS

The impact 
Wi-Fi networks 
operating on 
incorrect 5GHz 
channels can 
have on 
weather radar...
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SAFETY 
CONSIDERATIONS

(PHYSICAL & RF)
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SAFETY CONSIDERATIONS - PHYSICAL

• All staff trained in fall protection 

• Current equipment 
-full body harness
-horizontal lifelines
-rope grabs
-hardhats with chinstraps.
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SAFETY CONSIDERATIONS - PHYSICAL

• Eliminate use of ladders 
where possible and practical.

• Make sure to isolate work 
area, especially in public 
spaces where “stuff” 
dropping can be of concern.
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SAFETY CONSIDERATIONS – INSTALLATIONS @ HEIGHT

• Staff trained on use of 
bucket trucks & boom lifts 
such as JLG’s.

• High installations about 30ft 
are very expensive and often 
impractical in high density 
areas.
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SAFETY CONSIDERATIONS - PHYSICAL

• Limit time @ height during troubleshooting

• Use remote console for debugs (shown here 
is an Airconsole) which has a range of 
~150ft in outdoors
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SAFETY CONSIDERATIONS

• Health Canada Safety Code 6
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REGULATORY CONSIDERATIONS
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SAFETY CONSIDERATIONS – SAFETY CODE 6 
AP & ANTENNA WORK TOGETHER AS A SYSTEM 
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USE CASES
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UBCO DEPLOYMENT
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UBCO OUTDOOR 
MESH LOCATIONS
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SITE SURVEY PATH
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5GHZ COVERAGE 
RESULTS



22

WHERE TO START? – ASK THE USERS!
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POPULAR AREAS?  – ANYWHERE PEOPLE ARE BORED…
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BUS LOOPS
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BUS LOOPS
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BUS LOOPS
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BUS LOOPS – CCTV 
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BUS LOOPS
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BUS LOOPS
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CONNECTING THOSE “OFF GRID” LOCATIONS
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CONNECTING THOSE “OFF GRID” LOCATIONS @ 900MHZ
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UBC FARM – CENTRE FOR SUSTAINABLE FOOD SYSTEMS
FACULTY LAND & FOOD IN SOUTH CAMPUS

•No fibre link to farm - nearest wired 
cxn back to main campus ~450m away

•15 - 20 UBC farm staff, students, 
faculty & volunteers using farm office

•Outdoor mesh AP on Farm office roof 
links: 1 hop to transformer building, 2 
hops to either nurseries greenhouses, or 
CCM, or south campus warehouse roof.
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UBC FARM (POINT GREY) MESH
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UBC FARM (POINT GREY) MESH
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UBC FARM (POINT GREY) MESH
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BLUE LIGHT DEPLOYMENTS ALONGSIDE CCTV

Looking to retrofit campus blue lights to include 
AP’s directly connected to SM fiber.

•Ideal mounting location, close to ground, good line 
of sight.

•High capacity connection
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AESTHETIC CONSIDERATIONS – KEY POINTS…

• Pole Mounted Outdoor Access Points
• Camouflaged and Concealed
• Under Seats in stadiums (keep Safety Code 6 in mind)

• Hand Rail Mounts
• Vanity Plates (Paintable)
• Enclosures with vinyl wrap to blend in
• Imagination!
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AESTHETIC CONSIDERATIONS – KEY POINTS…
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AESTHETIC CONSIDERATIONS – KEY POINTS…
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CAN YOU SEE THE OUTDOOR AP?
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CAN YOU SEE THE OUTDOOR AP?
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CAN YOU SEE THE OUTDOOR AP?
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CAN YOU SEE THE OUTDOOR AP?



45

ENVIRONMENTAL 
CONSIDERATIONS



46

ENVIRONMENTAL CONSIDERATIONS – INGRESS PROTECTION

Image Source: 
https://bboxblog.files.wordpress.com/2014/10/ipratings2-copy.jpg
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ENVIRONMENTAL CONSIDERATIONS – INGRESS PROTECTION
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ENVIRONMENTAL CONSIDERATIONS – TEMPERATURE 
TESTING
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ENVIRONMENTAL CONSIDERATIONS – TEMPERATURE -25ºC
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ENVIRONMENTAL CONSIDERATIONS – TEMPERATURE -55ºC
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ENVIRONMENTAL CONSIDERATIONS –
WHEN IN DOUBT, CONSULT THE PRODUCT DATA SHEET…
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PERFORMANCE
EXPECTATIONS
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OUTDOOR MESH NETWORK USAGE @ UBC VANCOUVER
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OUTDOOR MESH NETWORK USAGE – BUS LOOP
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REALTIME OUTDOOR NETWORK STATS COLLECTION
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REALTIME OUTDOOR NETWORK STATS COLLECTION 
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OUTDOOR NETWORK SNIFFING (LOTS OF SMALL PACKETS)

42% of packets 
<64bytes
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OUTDOOR NETWORK SNIFFING – TOP APPLICATIONS
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NEAR THE BOOKSTORE (SPOTIFY)
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OUTDOOR NETWORK – THROUGHPUT VALIDATION…
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COMPARING INDOOR VS OUTDOOR – RETRY RATE

Indoor Outdoor




