802.11ac AP Placement, RF Survey & Design
Placement Guidelines: 
· [bookmark: _GoBack]Gathering Spaces (Classrooms, Meeting Rooms, Lounges, lobbies with seating, etc.) with seating for 15 or more people should get at least one AP inside the space.  An exception to this rule would be in buildings with many adjacent classrooms separated by drywall walls. 
· APs outside gathering spaces should be located such that the APs inside a gathering space only cover the gathering space.  Hallways & lobbies outside classrooms areas where students gather while waiting for class changes should be covered by separate APs from the classrooms themselves.  On the other hand, a classroom AP may be used to cover a narrow hallway that is used only for moving foot traffic.
· Gathering spaces with seating for less than 15 people should have an AP located no more than one drywall wall away.  For high-loss walls (Block, Concrete, Brick, Plaster on metal lath, etc.) the AP should be located inside the gathering space.
· Capacity for gymnasia should be planned at 50% of the max attendance.  Ask building contacts about attendance for recurring special events held in the space.
· Once APs for gathering spaces have been located, fill in remaining areas ensuring the current minimum coverage standard.
· In general, APs should not be located in corridors.  This is especially important in long corridors or when corridors are stacked on different floors.  Exceptions can be made when locating an AP in a corridor will greatly increase the area covered by an AP without introducing significant co-channel interference (typically short corridors, buildings with three floors or less, or where path loss two floors from the AP is 50dBm or greater), or when the purpose of the AP is to cover the corridor.
· Try to avoid locating APs in the same locations on each floor of a multi-story building (aka, stacking).  This is less important in 2-story buildings, and buildings where the path loss two floors from an AP is 50dBm or greater, however, even in such cases, APs should only be stacked if there is a compelling reason to do so.  Some example of when stacking may be acceptable are: cable pathways require it, coverage areas and floor plans require it (such as in apartment-style residence halls), or a significant cost reduction is achieved without compromising network performance (such as in low-user-density, two-story buildings with high-loss floors.)
· APs must be located at least 10 feet apart in free space, and 25 feet is preferred.
· Rooms exceeding 300 occupants may require creative AP placement to minimize co-channel interference.  This is especially true when multiple such venues are adjacent to each other in the same building.  When the signal from more than 9 APs will be detected (RSSI>=-83dBm) in a space, APs should be installed either under seats or on the ceiling with narrow-beam directional antennas pointing downward.  No more than (3) 2.4Ghz radios should be enabled in a space.  If APs are installed under seats or using high-gain antennas, separate APs should be used for 2.4GHz coverage.  5GHz radios on these APs should be disabled and the APs should be designed such that each covers approximately 1/3 of the occupants.  If this is not possible, then all three APs should cover the entire space, and aggressive load balancing parameters should be applied to the 2.4GHz radios.
Site Survey Process
1. Configure AP with high Tx power settings (12dBm at 2.4GHz and 15dBm at 5GHz) and place AP in desired location.
2. Identify desired cell boundary.  Boundary may be determined by client density or 5GHz signal propagation (-60dBm on Fluke AirCheck).
3. Note weakest measured 5GHz receive signal at the coverage boundary, add 60 and round to nearest 3dB.  This will be the 5GHz adjustment value, A5.  Subtract the 5GHz adjustment value from 15dBm.  This will be your 5GHz transmit power, Tx5.  Subtract the 5GHz adjustment value from the weakest measured 5GHz receive signal.  This will be your adjusted 5GHz Rx signal, Rx5a, for use in the next step.



4. Note weakest measured 2.4GHz receive signal at the coverage boundary, Rx2.4.  If this signal is at least 3dB weaker than Rx5a, then the 2.4GHz transmit power is 12dBm.  If not, subtract 3 and the 2.4GHz receive signal, Rx2.4, from the adjusted 5GHz receive signal, Rx5a.  This will be the 2.4GHz adjustment value, A2.4.  Subtract the 2.4GHz adjustment value from 12dBm.  This will be your 2.4GHz transmit power, Tx2.4.  Tx2.4 will typically be 3 to 6 dB lower than Tx5.

 | 


5. Set the survey AP to the selected Tx power settings and note the size of the coverage footprint at -83dBm, -88dBm, and -93dBm.  Note this footprint on floors above and below the AP, as well as the floor on which the AP is located.  Also check nearby buildings, if applicable.  This information will be important to assessing potential co-channel interference (CCI).
6. Determine the Rx sensitivity reduction for each radio using the following criteria:
a. If the Tx power is 15dBm or greater, the Rx sensitivity reduction is 0dB.
b. If the Tx power is between 9dBm and 12dBm, the Rx sensitivity reduction is 5dB.
c. If the Tx power is less than 6dBm or less, the Rx sensitivity reduction should be 10dB.
7. After all APs have been laid out and transmit power settings determined, review the plan for potential CCI problems using the following procedure:
a. Evaluate the 5GHz radios for CCI.  Assume 40MHz channels at 5GHz.
b. Choose a target AP from the area of the building with the greatest AP density.  Identify that AP’s 10th nearest RF neighbor (Don’t forget about APs on other floors.)  This neighbor should be the nearest AP to use the same channel as the target AP.
c. Determine where the neighbor AP falls with respect to RSSI from the target AP and evaluate for CCI using the following standard:
i. If the neighbor AP’s Rx sensitivity reduction is 0dB and the AP is inside the -93dBm boundary, then CCI exists between these two APs.
ii. If the neighbor AP’s Rx sensitivity reduction is 5dB and the AP is inside the -88dBm boundary, than CCI exists between these two APs.
iii. If the neighbor AP’s Rx sensitivity reduction is 10dBm and the AP is inside the -83dBm boundary, than CCI exists between these two APs.
d. Repeat steps b. and c. for all APs.  If more than 10% of APs will have CCI, then switch to a 20MHz channel plan.
e. Evaluate the 2.4GHz radios for CCI.
f. Choose a target AP from the area of the building with the greatest AP density.  Identify that AP’s 3rd nearest RF neighbor (Don’t forget about APs on other floors.)  This neighbor should be the nearest AP to use the same channel as the target AP.
g. Determine where the neighbor AP falls with respect to RSSI from the target AP and evaluate for CCI using the following standard:
i. If the neighbor AP’s Rx sensitivity reduction is 0dB and the AP is inside the -93dBm boundary, then CCI exists between these two APs.
ii. If the neighbor AP’s Rx sensitivity reduction is 5dB and the AP is inside the -88dBm boundary, than CCI exists between these two APs.
iii. If the neighbor AP’s Rx sensitivity reduction is 10dBm and the AP is inside the -83dBm boundary, than CCI exists between these two APs.
h. For any interfering AP pairs, consider if the power and Rx sensitivity can be reduced further without compromising basic connectivity for 2.4Ghz clients.
i. If CCI still exists consider if any 2.4GHz radios can be disabled without compromising connectivity.  This may require increasing Tx power on enabled radios, but 2.4GHz Tx power should always be at least 3dB less than 5GHz Tx power on the same AP, or client affinity for 5GHz radios will be reduced.
CAE		6/30/2015
