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CONCLUSION

➢ The Federal Communications

Commission (FCC) has

allocated the 6 GHz band

(5.925 - 7.125 GHz) for

unlicensed, shared use in the

US.

Main Contributions: 

➢ A first of its kind detailed data set of indoor and outdoor measurements of

SP and LPI APs.

➢ Comparison of 6 GHz usage and 5 GHz usage when the stadium is at full

capacity with 80,000 attendees.

➢ Detailed analyses of coexistence of outdoor SP with indoor LPI under

different conditions: fully occupied stadium and empty stadium.

➢ Spectrum analyzer measurements quantifying the increase in aggregate

interference when the stadium is at full capacity.

DEPLOYMENT & METHODOLOGY

➢ Deployment overview: The ND stadium consists of an open bowl area and

three adjacent buildings anchored to the south, east, and west sides:

O’Neill Hall, Corbett Family Hall, and Duncan Student Center respectively.

Detailed measurement were made outdoors in the bowl and indoors in

Corbett and Duncan.

➢ Both buildings have nine floors, of which floors 1 – 6 are attached to the

bowl with concrete walls separating them, while floors 7 - 9 rise above the

bowl with large windows overlooking the stadium.

Methodology: 

➢ Outdoor Measurements: Walking measurements were conducted in the

bowl using phones equipped with SigCap, as shown in Fig. 4(a).

➢ The spectrum analyzer, with an antenna designed for 4- 8 GHz, was

placed on the balcony of the 9th floor of Duncan Student Center, as shown

in Fig. 4(b).

➢ Indoor Measurements: Due to restricted access, indoor walking

measurements were conducted using SigCap phones, in floors 7 - 9 of

Corbett and floors 1, 2, 7 - 9 of Duncan.

RESULTS & DISCUSSIONS

➢ To the best of the authors’ knowledge, this is the first such measurement

campaign conducted on a real-world Wi-Fi 6E deployment.

➢ Our 6 GHz capable measurement phones were always connected to 6 GHz

during game-day since only 14% of the clients had this capability and

hence were likely on 5 GHz.

➢ Our measurements indicate that frequencies used with high power

outdoors may be unavailable for LPI use indoors, especially near windows.

➢ Finally, while the AFC does not consider aggregate interference while

calculating allowed power, our spectrum analyzer measurements indicate a

rise of about 10 dB in aggregate signal strength during game-day.
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➢ Standard Power (SP) Wi-Fi 6E in the U.S. is just beginning to be

deployed outdoors in the 6 GHz band under the control of an Automated

Frequency Coordination (AFC) system to protect incumbents, while low-

power-indoor (LPI) usage has been steadily increasing over the past 2

years [1].

➢ In this paper, we present the first comprehensive measurements and

analyses of a SP Wi-Fi 6E deployment at the University of Notre Dame’s

football stadium, with 902 access points (APs) and a seating capacity of

80,000, coexisting with LPI deployments in adjacent buildings.

Fig.1: Spectrum bands in 6 GHz.

Fig. 2: Measurement locations. Fig. 3: Wi-Fi 6E deployment at ND stadium.

Fig.4: Measurement campaigns at Notre Dame stadium.

1- Wi-Fi usage in the stadium: 

2- Coexistence of outdoor SP 

and indoor LPI deployments:

Fig. 5: 5 GHz vs. 6 GHz SP outdoors on game-day and post-game-day.

Fig.8: No of unique BSSIDs on gameday and post-game-day for outdoors(Out), indoors 

near windows (INW) and indoor interior (II).

Fig.7: 6 GHz SP vs. LPI on game-day and post-game-day.

Fig. 9: Spectrum analyzer captures on Wi-Fi Channel 167 

(6745 - 6825 MHz), with incumbent on 6740 - 6770 MHz.

3- Aggregate interference on the primary channel: 

➢ AFC systems do not

require aggregate

interference taken into

consideration: a

significantly higher

aggregate interference

measured on game-day:

10 dB higher in mean

power compared to post-

game-day.

Fig. 6: Wi-Fi band preference of 

the connected measurement 

phones.


