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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.5.6. 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Mid 5290 83.60 76.40 2.60
Limits
Channel | Frequency FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) [(dBm/1MHz |(dBm/1MHz) |(dBm/1MHz)
Mid 5290 24.00 24.00 30.00 24.00 11.00 11.00 11.00
| Duty Cycle CF (dB)] 0.21 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total FCC/ISED | FCC/ISED
Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Mid 5290 11.97 11.97 24.00 -12.03
PSD Results
Channel | Frequency | Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz)
Mid 5290 -5.133 | -4.923 11.00 -15.92
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.5.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5500 21.700 | 17.775 2.80
Mid 5580 21.350 | 17.695 2.80
High 5700 21.650 | 17.791 2.80
144 5720 15.825 | 13.875 2.80
Limits
Channel | Frequency FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz)
Low 5500 24.00 23.50 29.50 23.50 11.00 11.00 11.00
Mid 5580 24.00 23.48 29.48 23.48 11.00 11.00 11.00
High 5700 24.00 23.50 29.50 23.50 11.00 11.00 11.00
144 5720 22.99 22.42 28.42 22.42 11.00 11.00 11.00
| Duty Cycle CF (dB)| 0.00 [included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total | FCC Power FCC ISED Power | ISED Power
Power
Power | Corr'd Limit Margin Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB) (dBm) (dB)
Low 5500 12.860 | 12.86 24.00 -11.14 23.50 -10.64
Mid 5580 12.850 | 12.85 24.00 -11.15 23.48 -10.63
High 5700 12.950 | 12.95 24.00 -11.05 23.50 -10.55
144 5720 11.755 11.76 22.99 -11.24 22.42 -10.67
PSD Results
Channel | Frequency | Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz)
Low 5500 1.501 1.501 11.00 -9.50
Mid 5580 1.420 1.420 11.00 -9.58
High 5700 1.425 1.425 11.00 -9.58
144 5720 1.246 1.246 11.00 -9.75
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.5.8. 802.11n HT40 MODE IN THE 5.6 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5510 41.6000 | 36.3260 2.80
Mid 5550 40.8000 | 36.7360 2.80
High 5670 40.8000 | 36.2930 2.80
142 5710 40.5000 | 37.0950 2.80
Limits
Channel | Frequency | FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm/ | (dBm/ | (dBm/
1MHz) [ 1MHz) [ 1MHz)
Low 5510 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00
Mid 5550 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00
High 5670 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00
142 5710 24.00 24.00 30.00 24.00 11.00 | 11.00 | 11.00

Duty Cycle CF (dB)| 0.09 [Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5510 12.370 | 12.37 24.00 -11.63
Mid 5550 12.880 | 12.88 24.00 -11.12
High 5670 12.920 | 12.92 24.00 -11.08
142 5710 12.390 | 12.48 24.00 -11.52
PSD Results
Channel | Frequency | Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz)
Low 5510 -2.022 -1.93 11.00 -12.93
Mid 5550 -1.381 -1.29 11.00 -12.29
High 5670 -1.337 -1.25 11.00 -12.25
142 5710 -1.452 -1.36 11.00 -12.36
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DATE: 5/1/2019
IC: 579C-A2178

REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

8.5.9. 802.11ac VHT80 MODE IN THE 5.6 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) | (MHz) (dBi)
Low 5530 84.2000 | 75.9150 2.80
High 5610 83.2000 | 77.1710 2.80
138 5690 83.2000 | 76.8920 2.80
Limits
Channel | Frequency | FCC ISED ISED Power | FCC | ISED PSD
Power | Power EIRP Limit PSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm/ | (dBm/ | (dBm/
1MHZz) | IMHz) | 1MHz)
Low 5530 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
High 5610 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
138 5690 24.00 24.00 30.00 24.00 | 11.00 | 11.00 | 11.00
| DutyCycIeCF(dB)| 0.21 |Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Meas Total Power Power
Power | Corr'd Limit Margin
Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5530 11.890 | 11.89 24.00 -12.11
High 5610 12.880 | 12.88 24.00 -11.12
138 5690 12.543 | 12.75 24.00 -11.25
PSD Results
Channel | Frequency | Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz)
Low 5530 -5.055 | -4.845 11.00 -15.85
High 5610 -4.306 | -4.096 11.00 -15.10
138 5690 -4.637 | -4.427 11.00 -15.43
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

8.5.10. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Antenna Gain and Limits

Channel | Frequency | Directional | FCC/ISED | FCC/ISED
Gain Power PSD

Limit Limit

(MHz) (dBi) (dBm) (dBm/

1MHz)

Low 5745 2.40 30.00 30.00
Mid 5785 2.40 30.00 30.00
High 5825 2.40 30.00 30.00
144 5720 2.40 30.00 30.00

| Duty Cycle CF (dB)] 0.00 [Included in Calculations of Corr'd Power (Ch 144) & PSD |

Output Power Results

Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 12.92 12.92 30.00 -17.08
Mid 5785 12.97 12.97 30.00 -17.03
High 5825 12.94 12.94 30.00 -17.06
144 5720 6.37 6.37 30.00 -23.63
PSD Results
Channel | Frequency Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz)
Low 5745 -1.432 -1.432 30.00 -31.43
Mid 5785 -1.454 -1.454 30.00 -31.45
High 5825 -1.519 -1.519 30.00 -31.52
144 5720 -1.613 -1.613 30.00 -31.61
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FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

8.5.11. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency | Directional |FCC/ISE| FCC/ISED
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm/
1MHz)
Low 5755 2.40 30.00 30.00
High 5795 2.40 30.00 30.00
142 5710 2.40 30.00 30.00
Duty Cycle CF (dB)| 0.09 Included in Calculations of Corr'd Power (Ch 142) & PSD |
Output Power Results
Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5755 12.98 12.98 30.00 -17.02
High 5795 12.89 12.89 30.00 -17.11
142 5710 2.30 2.39 30.00 -27.61
PSD Results
Channel | Frequency Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz)
Low 5755 -4.,382 -4.292 30.00 -34.29
High 5795 -4.323 -4.233 30.00 -34.23
142 5710 -4.584 -4.494 30.00 -34.49
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8.5.12. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Antenna Gain and Limits

Channel | Frequency |Directional |FCC/ISE| FCC/ISED
Gain Power PSD
Limit Limit
(MHz) (dBi) (dBm) (dBm/
1MHz)
Mid 5775 2.40 30.00 30.00
138 5690 2.40 30.00 30.00
Duty Cycle CF (dB)| 0.21 Included in Calculations of Corr'd Power (Ch 138) & PSD
Output Power Results
Channel | Frequency Meas Total Power Power
Power Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dBm) (dB)
Mid 5775 12.85 12.85 30.00 -17.15
138 5690 -1.32 -1.11 30.00 -31.11
PSD Results
Channel | Frequency Meas Total PSD PSD
PSD Corr'd Limit Margin
PSD
(MHz) dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz)
Mid 5775 -7.354 -7.144 30.00 -37.14
138 5690 -8.542 -8.332 30.00 -38.33
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9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209 -Restriced bands

FCC 815.407(b)(1-3) -Un-Restriced bands

After January 01, 2019 for OQutside of the Restricted Bands Emissions

RSS 247 Issue 2 Sections

6.2.1.2 (for 5150-5250 MHz band)

6.2.2.2 (for 5250-5350 MHz band)

6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 30 MHz to 1GHz and 18GHz to 40 GHz is investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to
18GHz was set to the lowest, middle, and highest channels in the 5 GHz bands.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
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from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

1_)‘]LI, Fremont, 5m Chamber A 14 Feb 28189 18:56:38

Restricted Bandedge
i i Project Number:
s t i } ) |Client
Canfig: EUT Only
; Mode:™5.2_11n_HT2B_S188_H
185 i i | Tested by: 12482

R,

g5 | (.w-m P F‘“h

-

(dBul/m)
-~
o

554 B o "
’ ; 3 Wt
: . PP " " . PRI A i " [ =Ty
st oAl YA MY T e b T
35
35
5 2@MH=z/ 5.2
Freqguency (GHz)
Rarge (G12) REI/UBI  Ref/iitn  Dat/fug Tups S Fia Topa/fods  Fosition Ao (GH) REWUBL  Ref/fitn  Dat/vg Type Susep s Supsthds  Foaition
553 MM W0 PO RS Tneecthta) BB AR 122 degs 176 7 he-3d 1 S i IR it

BE 5-5.26Hz - H.TST 3A915 29 Dec 2615 Rev 9.5 26 fpr 2816

Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuV/m)
1 5.15 41.68 Pk 343 -18.8 57.18 - - 74 -16.82 122 176 H
2 *5.149 45.64 Pk 342 -18.8 61.04 - - 74 -12.96 122 176 H
3 5.15 33.99 RMS 343 -18.8 49.49 54 -4.51 - - 122 176 H
4 *5.15 34.42 RMS 343 -18.8 49.92 54 -4.08 - - 122 176 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1,)IJU_ Fremant, Sm Chamber A 14 Feb 28109 18:39: 34
h Restricted Bandedge
Project Number:
15 : Client
Config: EUT Only
Made: 5.2 _11n_HT28_5188_U
185 i i foreeeeeeeeeeeeeeseeeeeneeee s | | Tested by: 12482 ."V".M-w,k,,mﬂ
| !
95 ] i
‘ i
| ‘
B85 e |
EE - it m | |
3 75 I
@ I
f Iy m
~ |
] S e i O E .t L Rt Ufh
1 jf " : !
H H H i i | i
Average Limiti CdBul/m) " ) I L L |
55 bl AT TR L T W#u!ﬂwa!-ﬁ-*-'»'al"«.M’Hr--qud-#!lr,?e'nlﬂ i b i bbb R o Y O N
{ { i : : 3
45
35
g ey S.e
Frequency (GHz)
Rarge @10 REUARN  Ref/fiin  Dat/Avg Tope G Fis Topaodn Fosition Rorgn (G0 RUR  Ref/fin  Dat/Avg Tape Seerp | Fla Buputhd Foition
BE 5-5.2GH= - U TST 38315 23 Dec 2815 Rev 9.5 26 fpr 2816
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 5.15 46.92 Pk 343 -18.8 62.42 - - 74 -11.58 73 389 \2
2 *5.149 46.95 Pk 343 -18.8 62.45 - - 74 -11.55 73 389 \%
3 5.15 3453 RMS 343 -18.8 50.03 54 -3.97 - - 73 389 Vv
4 *5.15 35.6 RMS 343 -18.8 51.1 54 -2.9 - - 73 389 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 80 of 182

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

~UL Fremont,5m Chamber A

15 Feb 28119

21:59:38
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VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det AFT345 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin UNII Non-Restricted PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading. (dB) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 4.656 38.57 PK-U 34.2 -27.2 45.57 - - 74 -28.43 - 0 236 H
*4.657 27.83 ADR 34.2 -27.2 34.83 54 -19.17 - - - 0 236 H
4 *1.36 41.75 PK-U 29.2 -31.9 39.05 - - 74 -34.95 - 60 104 \
*1.361 30.23 ADR 29.2 -31.9 27.53 54 -26.47 - - - 60 104 \
2 *8.217 34.92 PK-U 35.9 -23.5 47.32 - - 74 -26.68 - 155 105 H
*8.218 24.3 ADR 35.9 -23.5 36.7 54 -17.3 - - - 155 105 H
3 *11.429 33.39 PK-U 38.1 -20.1 51.39 - - 74 -22.61 - 43 107 H
*11.429 22.77 ADR 38.1 -20.1 40.77 54 -13.23 - - - 43 107 H
6 *16.099 333 PK-U 41 -19.2 55.1 - - 74 -18.9 - 123 103 \
*16.098 23.37 ADR 41 -19.2 45.17 54 -8.83 - - - - 123 103 \
5 7.098 36.03 PK-U 35.6 -23.7 47.93 - 68.2 -20.27 202 106 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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MID CHANNEL RESULTS

UL Fremont, Sm Chamber A

15 Feb 2819

22:55:45
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VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det AFT345 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin UNII Non-Restricted PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading. (dB) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *3.918 40.3 PK-U 33.6 -29.4 44.5 - - 74 -29.5 - - 136 287 \
*3.919 29.63 ADR 33.6 -29.4 33.83 54 -20.17 - - 136 287 \
S *7.405 34.84 PK-U 35.7 -24 46.54 - - 74 -27.46 - - 343 118 \
*7.403 24.59 ADR 35.6 -24 36.19 54 -17.81 - - - - 343 118 \
6 *12.512 33.25 PK-U 39.1 -19.9 52.45 - - 74 -21.55 - - 349 104 \
*12.51 22.75 ADR 39.1 -19.9 41.95 54 -12.05 - - - - 349 104 \
1 2.133 40.36 PK-U 314 -313 40.46 - - - - 68.2 -27.74 66 103 H
2 9.264 34.59 PK-U 36.5 -22.6 48.49 - - - - 68.2 -19.71 347 102 H
3 13.638 34.53 PK-U 389 -20.5 52.93 - - - - 68.2 -15.27 168 216 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

HIGH CHANNEL RESULTS

UL Fremont, Sm Chamber A

15 Feb 2819 23:43:89

35 i . R,
e W W

1"
Rodioted Emissions 3-Meters
Project Number:
L Config:EUT Dnly
Moge:11n HT28 5248 MHz
Tested by:50822
= OO SO OOOOsOo S SEUOS U SSSUU HOUS
2 T
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R L O @ L BB i
¢ |
-
Z Avg Limit (dBul/m) ‘
P RS IS P [E ||
o [t 3
- M

25
[z 18
Freguency (GHz)
RRUBE  Faf/ittn  Det/vg Tope Faalt Ronge (6723 REUARN  Ref/iin  Dat/fvg Tupe Susep Fta  oups/fods  Forltion
1 1 itk 87/8 PEAK/ P Frvg (R B 5:6.15-18 1H(-3dB) / 30k a1/8 PEAK/Pur Pvg(RHS)  JBBnsec(futo) 18k M B3
3 ¥ 18718 FEAK/Fur AR
FCC PortISC SGHz UNIT RSE.TST 3915 29 Dec 2815 Rev 9.5 26 Apr 2816
11:UL Fremont, 5m Chamber A 15 Feb 2819 23:43:89
Rodioted Emissions 3-Meters
Prbject Number:
L Config:EUT Dnly
Mode:11n HT28 5248 MHz
Tested by:5B822
= OO SO OOOOsOo S SEUOS U SSSUU HOUS
85 .
Peak Limit C(cdBu
TS e
e
=
D BB
@
k
— Avg Limit CdBul/m)
55 O O (PP Y
5]
AUB |ttt ettt et ennee e s e 5 iking e
o
3
35 X
25
! a 18
Frequency (GHz)
Range () RAU/BE  Fef/itin  Delivg Tope Swesp  Pis Fupeode FPosition | Ronge (612) TEUBL  Rof/ikin Del/ing Type Swesp | Pie Fups/fode Position
FCC Port15C SGHz UNIL RSE.TST 38915 29 Dec 2815 Rev 9.5 26 Apr 2816

VERTICAL

Page 85 of 182

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

RADIATED EMISSIONS

Marker Frequency Meter Det AFT345 (dB/m) Amp/Cbl/Fitr/Pad Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin UNII Non-Restricted PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading. (dB) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *11.431 34.04 PK-U 38.1 -20.1 52.04 - - 74 -21.96 313 105 H
*11.428 22.77 ADR 38.1 -20.1 40.77 54 -13.23 - - 313 105 H
6 *12.514 32.75 PK-U 39.1 -19.9 51.95 - - 74 -22.05 196 190 \
*12.512 22.45 ADR 39.1 -19.9 41.65 54 -12.35 - - - 196 190 \
1 3.083 39.67 PK-U 33 -29.9 42.77 68.2 -25.43 62 102 H
4 3.468 39.94 PK-U 329 -29.6 43.24 68.2 -24.96 105 103 \
5 8.537 35.12 PK-U 36 -23.8 47.32 68.2 -20.88 294 103 \
3 15.071 33.34 PK-U 39.9 -20.3 52.94 68.2 -15.26 76 107 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

9.1.2. TXABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremort,5m Chamber A 14 Feb 2610 18:26:14
125
2
Restricted Bandedge
{ Project Nunber:
= ! Client
Conflg: EUT Only
i Mode: 5.2_11n_HT4B_5196MHz
B85 ) Tested by:58822
185 =l
95 — : ;
r P
55 i i i i { i | fsimasutenn, e
~ ) .\‘.
E 1 1
J
w
& |
]
‘ MMJ' B I
J
s R L L R N T R DU vﬂ*vg-ﬂ«v.w‘f‘“‘*"'”' i
35
= ZBMH=z/ 5.2
Frequency (GHz)
Ronge (61 ROU/BU  Ref/Atin  Dotifvg Tope Sosep Fie  peiole Fosition | Range (6121 RBU/BL  Ref/fitn  Det/ivg Tupa Sueap Fie 5upe/Mods Fosition
1:5-5.2 1MC-3d81 /30 1a7/18 PEAK Pl Fvg (RMS) Imsmc(huta)  B381  HAXH M dega 1 3df H i i AUER/Pur Avg(RM: Tmaec(fu Baat BHTALE 05 degs 14
b.2_11n HT4R 5188 H_045.DAT 38315 20 Dec 2815 Rev 9.5 25 Apr 2816
Marker Frequency Meter Det AF T345 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuV) (dBuV/m)
1 515 39.84 Pk 343 ‘188 0 55.34 B B 74 1866 305 146 H
2 *5.059 44.19 Pk 341 189 0 59.39 - - 74 1461 305 146 H
3 515 3161 RMS 343 188 09 472 54 68 B B 305 146 H
3 *5.075 3335 RMS 342 ‘188 09 48.84 54 516 - - 305 146 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

VERTICAL RESULT

1,”SUL Fremont, Sm Chamber A 14 Feb 2818 15:18:31
Restricted Bandedge
Project Number
L] s S B Client:
Config: EUT Only
Mode: 5.2_11n_HT48_5198MHz
! Tested by 58822
185 Y
i M“Hll‘hwﬁ'ﬂ{wﬂp ‘,‘i,‘l,"lﬂp,
a5 : : | ! |
f
\
B5 t
‘e
3 75 f
@
o |
B f
65 3 W
i | : : o Ww&m
i Ll b ot gl T ARYYORNT) TIRYY Ui L
el b b bbb A P
: : : : L_g
45
35
5 2HMH=/ 5.2
Freqguency (GHz)
Rarge (at2) REARN  Rel/ftn Det/fivg Tupe Swep Pla  Foupaifode Position Ronge CoHe) AR Ref/Atin  Detivg Type Swoep Pls  Fups/tods  FPos tion
BE 5-5.2GHz - U.TST 30915 29 Dec 2815 Rev 9.5 26 fpr 2016
‘Marker Frequency Meter Det “AF 1345 (dB/m) “Amp/Cbl/Fitr/Pad (dB) 'DC Corr (dB) Corrected “Average Limit (dBuv/m) Margin Peak Limit (dBaV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 5.15 4365 Pk 343 -18.8 0 59.15 - - 74 -14.85 275 138 v
2 *5.149 45.45 Pk 34.2 188 0 60.85 - - 74 1315 275 138 v
3 5.15 34.14 RMS, 343 -18.8 .09 29.73 54 427 - - 275 138 v
4 *5.149 35.35 RMS, 34.2 188 09 50.84 54 3.16 - - 275 138 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

<UL Fremont,5m Chamber B

18 Feb 2819

17:59:47

"
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Rodioted Emissions 3-Meters
Project Number
185 Cllient
ConfigiEUT Only
Mode: | 1n HT48 5198MHz
= [ P — Tested by:5BB22
] O OO S oo | O
Peak L CdBu )
£ o OO0 SO OO 8 SO0 OO SO SO OOt SO
" oot +
3
3 e85
ki
= fvg Limit CdBuU/m)
55 -
o - L e S e T ;[
5 3]
Q 2
e Iy v r s T 7 T o T A S B e s
4
]
25
1 1 18
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VERTICAL

Page 89 of 182

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

RADIATED EMISSIONS

Marker | Frequer ney Meter Det “AFT863 (dB/m) ‘Amp/Cbl/ Fitr/Pad (dB) DC Cor (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin PK Margin Aaimutt Height Polarity
@) | Reaamg | | | || Reaing (dB) (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)

4 *1318 42.44 PK-U 284 34 0 36.84 - - 74 -37.16 - 354 102 v
*1319 30.01 ADR 284 -33.9 .09 24.6 54 -29.4 - 354 102 v
1 *7.737 36.1 PK-U 36.4 -26 0 465 - - 74 -27.5 163 102 H
*7733 23.49 ADR 36.4 -25.9 .09 34.08 54 19.92 - 163 102 H
3 *17.727 32.92 PK-U 44 -17.4 0 59.52 - - 74 -14.48 6 104 H
*17.728 16.95 ADR 44 -17.4 .09 43.64 54 10.36 - 6 104 H
6 *9.077 34.39 PK-U 36.8 -24.6 0 46.59 - - 74 -27.41 3 105 v
*9.08 21.26 ADR 36.8 -24.7 .09 3345 54 20.55 - - - 3 105 v
5 6.472 40.98 PK-U 35.7 283 0 48.38 - - 68.2 -19.82 346 190 v
2 10.388 335 PK-U 37.9 -22.3 0 49.1 68.2 -19.1 60 140 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

HIGH CHANNEL RESULTS

i

UL Fremant,Sm Chamber B

18 Feb 26819

19:53:23
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VERTICAL
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019

IC: 579C-A2178

RADIATED EMISSIONS

Marker | Frequer Meter Det “AFT863 (dB/m) ‘Amp/Cbl/ Fitr/Pad (dB) DC Cor (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin PK Margin Adimu Height Polarity
@) | Reaamg | | | | Read ing (dB) (d8) (d8) (Degs (em)
(dBuv) (dBuV/m)
2 +10971 32.96 PK-U 38 222 0 48.76 - - 74 -25.24 - 308 191 H
*+10.969 19.18 ADR 38 -22.2 .09 35.07 54 -18.93 - - 308 191 H
5 *9.174 34.36 PK-U 36.8 -24.6 0 46.56 - - 74 -27.44 92 104 v
*9.173 21.14 ADR 36.8 -24.6 .09 3343 54 -20.57 - - 92 104 v
6 *16.172 3179 PK-U 43 -18.7 0 56.09 - - 74 -17.91 130 106 v
+16.173 17.67 ADR 43 -18.6 .09 42.16 54 -11.84 - - 130 106 v
1 2.541 402 PK-U 327 318 0 411 - 68.2 27.1 198 273 H
4 6.577 39.95 PK-U 356 -28.1 0 47.45 68.2 -20.75 158 321 v
3 17.404 3238 PK-U 44.1 -17.4 0 59.08 68.2 9.12 148 157 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

9.1.3. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.2 GHz BAND
BANDEDGE (MID CHANNEL)

HORIZONTAL RESULT

125 UL Fremont,5m Chamber A 14 Feb 28109 22:54: 48
2
Restricted Bandedge
H FProject Number:
5 i B
115 Client
Config. EUT Only
i Mode: 5.2_11ac_UHT8E_5218MHz
185 : Tested by 58823
.l i - A P A H-—— A, S Y o —— ———
85 (’ e i
- /I.,..,\,.-,&-f,u‘,wn.,‘..ﬂﬂnl\"""'“'"\\'
2 /
=
J
@
o
35
= ZBMH=z/ 5.2
Frequency (GHz)
Rarge (61 RAUABU  fel/dtin  Det/ng Tpe Soeep Fto  #oupsiode  Fosition Range (621 RBUABU  Ref/fittn  Det/fvg Typa Sucep Pte  f5ups/feds  Fosition
55,2 IMC-3B)/3N  \GT/18  PEAPar Aug(RIS)  Imseothutsl  BBBI  HAXH 6 dogs M-I/ /10 AUERPar g(RHS)  lmeotfito)  BOB1  1BATAUG 308 dogo |
BE_5-5.26Hz — H TST 38315 23 Dec 2615 Rev 3.5 26 Apr 2815
Marker Frequency Meter Det AF T345 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 515 3855 Pk 343 188 0 54.05 B B 74 19.95 308 155 H
2 *5.088 4358 Pk 34.2 188 0 58.98 - - 74 15.02 308 155 H
3 515 3252 RMS, 343 188 21 4823 54 5.77 - - 308 155 H
2 ¥5.072 33.41 RMS 34.2 188 21 49.02 54 4.98 - - 308 155 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

VERTICAL RESULT

1,“_UL Fremont, Sm Chamber A 14 Feb 2819 22:46: 26
2 .
Restricted Bandedge
Project Number:
115 Cliant
Config: EUT Only
Mode: 5.2_11ac UHTHB 5218MH=z
185 H H Tested by: 58822
- T i A
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w
P t
65 ¢ f
T T R s i
55 o i T i o et s sl v“"ﬁl“l""’J’"‘ "r"'lm I“J b :

45
35
5 28MHz/ 5.2
Freguency (GHz)
Farge (Gri) REM/BU  Rof/Atin Dotivg Tupe Suoep Pto  #owpsMods  Fositim Range (52 RUABH  Ref/fttn Dot/feg Typa Suep Plo  ASups/fads  Fositian
BE 5-5.26Hz — U TST 38315 23 Dec 2015 Rew 9.5 26 fpr 2815
Marker Frequency Meter Det AFT345 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading. (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 515 42.26 Pk 343 188 0 57.76 B B 74 “16.24 299 164 v

2 *5.146 45.74 Pk 342 -18.8 0 61.14 - - 74 -12.86 299 164 v

3 515 344 RMS 343 188 21 50.11 54 3.89 - B 299 164 v

4 *5.149 35.19 RMS 342 -18.8 21 50.8 54 32 - - 299 164 v

- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

11

~UL Fremont - Chamber G

28 Feb 2819

18:29:15

Rodiaoted Emissions 3-Meters

Project Mumber: 12646381
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3:5.88-5.15 M (=348 / 3Bk 181/18 FERK/Fur M 4 WOH B-368dmep H
FCC Port IS0 56Hz UNIT RSE.TST 38915 29 Dec 2815 Rev 9.5 B Dec 2816
| ,‘EUL Fremont — Chamber G 28 Feb 2819 1B8:29:15
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FCC Port IS0 56Hz UNIT RSE.TST 38915 29 Dec 2815 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12646381-E4V3

FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

RADIATED EMISSIONS

Warkers | Frequer Meter Det ‘AFT120 (dB/m) ‘Amp/Cbl/ Fitr/Pad (dB) DC Cor (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin PK Margin Aaimutt Height Polarity
@) | Reaamg | | | | Ready ing (dB) (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)
2 *3.561 40.98 PK-U 352 -30.1 0 46.08 - - 74 -27.92 - 260 178 H
*3.563 28.63 ADR 352 -30.1 21 33.94 54 -20.06 - - 260 178 H
5 *3.621 41.01 PK-U 35.7 -30.5 0 46.21 - - 74 -27.79 35 196 v
*3.624 2938 ADR 355 -30.5 21 34.59 54 -19.41 - - 35 196 v
6 +11.747 37.07 PK-U 39.3 -22.9 0 53.47 - - 74 -20.53 322 250 v
*11.745 24.84 ADR 393 -22.9 21 41.45 54 -12.55 - - 322 250 v
4 1.979 42,64 PK-U 321 321 0 42.64 - 68.2 -25.56 21 400 v
1 2.037 41.84 PK-U 32 -32.5 0 4134 68.2 -26.86 205 274 H
3 15.283 36.98 PK-U 40.5 222 0 55.28 68.2 -12.92 134 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average

Page 96 of 182

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12646381-E4V3 DATE: 5/1/2019
FCC ID: BCG-A2178 IC: 579C-A2178

9.1.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| _)‘JLL Fremont,5m Chamber A 14 Feb 28183 11:28:52
- : / / Restricted Bandedge
Praject Number:
15 i : Client
Config: EUT Onl

Made: 5.3_11n_HT28_5328_H
........................ i | Tested by 12482

(dBul/m)

By ;
ol et e b b g s o e il g e bt
35
5.3 I 6MH=/ 5. 46
Frequency (GHz)
Rarge (GHz) REU/UBM Ref/Ritn  Dat/Avg Tups Gusns Fts  d5upsifoda  Fosition Romp (GHz) RBM/UBU Ref/fttn  Dat/fvg Type Sasep Fts dsups/thds  Fosition
53846 MCIBM A0 PEK/Per gD tmcetactar BRI WA 154 deem 208 | 25 084 14C-3dk 1 /e BrgcRY esociPut fo  TapTAG . 134

BE 5 3-5 46864z - H.T5T 3A915 29 Dec 2AI5 Rev 8.5 26 fpr 2816

Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *5.35 39.63 Pk 345 -18.5 55.63 - - 74 -18.37 134 298 H
2 *5.351 439 Pk 34.6 -18.4 60.1 - - 74 -13.9 134 298 H
3 *5.35 3291 RMS 345 -18.5 48.91 54 -5.09 - - 134 298 H
4 *5.35 3331 RMS 345 -18.5 49.31 54 -4.69 - - 134 298 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 97 of 182

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12646381-E4V3
FCC ID: BCG-A2178

DATE: 5/1/2019
IC: 579C-A2178

VERTICAL RESULT

1,)IDU_ Fremant, Sm Chamber A 14 Feb 28159 11:28:56
- Restricted Bandedge
Project Number:
15 Client
Canfig: EUT Only
Mode: 5.3 _11n_HTZB_5328_U
[ [ i 1 . SRS 0 VOO SO .| Tested by:12482 - N
f 1
95 ll i
i
85 1§ U S0 1 64 5 00 00 S
T [
S 7ol “w”' _______
$

BB
3T SR S
45
35
5.3 I6MH=/ 546
Frequency (GHz)
Farqe (G REU/UBY Ref/Attn  Dat/Avg Type Susep Fts d5upa/fods  Fosition Rorngs (GHD) REWEU Ref/fttn  Dat/Avg Type Susep Fts Ssupu/thds Fosition
BE 5.3-5 46BGHz - U TST 38915 29 Dec 2015 Rev 9.5 26 fpr 2816
Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *5.35 43.79 Pk 345 -18.5 59.79 74 -14.21 84 143 A
2 *5.351 46.95 Pk 346 -18.4 63.15 - - 74 -10.85 84 143 A
3 *5.35 34.51 RMS 34.5 -18.5 50.51 54 -3.49 84 143 \
4 *5.35 35.26 RMS 34.5 -18.5 51.26 54 -2.74 84 143 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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