REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

HIGH CHANNEL

HIGH CHANNEL CHAIN 0 HIGH CHANNEL CHAIN 1

HIGH CHANNEL CHAIN 2 HIGH CHANNEL CHAIN 3
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

8.3.8.802.11n HT20 MODE IN THE 5.8 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth | 99% Bandwidth | 99% Bandwidth

Chain 0 Chain 1 Chain 2 Chain 3

(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 17.671 17.683 17.646 17.701
Mid 5785 17.717 17.691 17.709 17.672
High 5825 17.700 17.677 17.748 17.703

LOW CHANNEL
LOW CHANNEL CHAIN 0 LOW CHANNEL CHAIN 1
LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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FCC ID: SBVRM017 IC: 5373A-RMO017
MID CHANNEL
MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3
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HIGH CHANNEL

HIGH CHANNEL CHAIN 0 HIGH CHANNEL CHAIN 1

HIGH CHANNEL CHAIN 2 HIGH CHANNEL CHAIN 3

Page 64 of 205

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: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

8.4. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)
RSS-247 6.2.4 1
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

8.4.1.802.11a MODE IN THE 5.8 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 6 dBBW | 6dBBW | 6 dBBW | 6 dB BW |Minimum
Chain0 | Chainl | Chain2 | Chain 3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 15.695 15.720 15.120 15.120 0.5
Mid 5785 15.060 15.140 15.455 15.150 0.5
High 5825 15.135 15.075 15.080 15.070 0.5

LOW CHANNEL

LOW CHANNEL CHAIN 0 LOW CHANNEL CHAIN 1

LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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FCC ID: SBVRM017 IC: 5373A-RMO017
MID CHANNEL
MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3
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HIGH CHANNEL

HIGH CHANNEL CHAIN 0 HIGH CHANNEL CHAIN 1

HIGH CHANNEL CHAIN 2 HIGH CHANNEL CHAIN 3
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

8.4.2.802.11n HT20 MODE IN THE 5.8 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 6 dBBW | 6 dBBW | 6 dBBW | 6 dB BW |Minimum
Chain0 | Chainl | Chain2 | Chain 3 Limit
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 15.100 15.685 15.075 15.090 0.5
Mid 5785 15.025 15.640 15.000 15.915 0.5
High 5825 15.145 15.665 15.435 15.060 0.5

LOW CHANNEL

LOW CHANNEL CHAIN 0 LOW CHANNEL CHAIN 1

LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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FCC ID: SBVRM017 IC: 5373A-RMO017
MID CHANNEL
MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3
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HIGH CHANNEL

HIGH CHANNEL CHAIN 0 HIGH CHANNEL CHAIN 1

HIGH CHANNEL CHAIN 2 HIGH CHANNEL CHAIN 3
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

8.5. OUTPUT POWER AND PSD

LIMITS

FCC §15.407

Band 5.15-5.25 GHz

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Bands 5.25-5.35 GHz and 5.47-5.725 GHz

The maximum conducted output power over the frequency bands of operation shall not exceed
the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in
megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Band 5.725-5.85 GHz

The maximum conducted output power over the frequency band of operation shall not exceed 1
W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RSS-247

Band 5.15-5.25 GHz

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5.25-5.35 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Bands 5.47-5.6 GHz and 5.65-5.725 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Band 5.725-5.85 GHz

The maximum conducted output power shall not exceed 1 W. The power spectral density shall
not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
However, fixed point-to-point devices operating in this band may employ transmitting antennas
with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications and multiple collocated transmitters transmitting the same
information.

TEST PROCEDURE

The measurement method used for output power is KDB 789033 D02 v02r01, Section II.E.3.b
(Method PM-G) and for straddles channels KDB 789033 D02 v02r01, Section Il.E.2.b (Method
SA-1) was used.

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
IIF
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

DIRECTIONAL ANTENNA GAIN

Tx chains are uncorrelated for power and correlated for PSD due to the device supporting CDD
in all MIMO modes. The directional gains are as follows:

Vertical Polarity (Worst Case)

Chain 2 | Chain 3 | Uncorrelated Chains | Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
5 4.00 3.80 3.90 6.91
Horizontal Polarity
Chain 0 | Chain 1 | Uncorrelated Chains | Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
5 3.40 3.40 3.40 6.41
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DATE: 7/30/2019
IC: 5373A-RMO017

REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

8.5.1.802.11a MODE IN THE 5.2 GHz BAND

IC
(Note: IC PSD was tested by radiated method)

Bandwidth and Antenna Gain

Channel | Frequency Min
99%
BW
(MHz) (MHz)
Low 5180 16.4220
Mid 5200 16.4260
High 5240 16.4150
Limits
Channel | Frequency ISED ISED
EIRP eirp
Limit PSD
Limit
(MHz) (dBm) (dBm/
1MHz)
Low 5180 22.15 10.00
Mid 5200 22.16 10.00
High 5240 22.15 10.00
Duty Cycle CF (dB)| 2.91 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Total Power Power
Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 5180 17.50 22.15 -4.65
Mid 5200 17.44 22.16 -4.71
High 5240 17.03 22.15 -5.12
PSD Results
Channel | Frequency Total PSD PSD
Corr'd Limit Margin
PSD
(MHz) (dBm/ (dBm/ (dB)
1MHz) 1MHz)
Low 5180 9.71 10.00 -0.29
Mid 5200 9.76 10.00 -0.24
High 5240 9.65 10.00 -0.35
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LOW CHANNEL MID CHANNEL

HIGH CHANNEL
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DATE: 7/30/2019

REPORT NO: 12148309-E4V3
IC: 5373A-RM017

FCC ID: SBVRM017
FCC

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Bandwidth and Antenna Gain
Channel | Frequency | Direction |Direction
Gain Gain
for Power| for PSD
(MHz) (dBi) (dBi)
Low 5180 3.90 6.91
Mid 5200 3.90 6.91
High 5240 3.90 6.91
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) |(dBm/1M
Hz)
Low 5180 24.00 10.09
Mid 5200 24.00 10.09
High 5240 24.00 10.09
Duty Cycle CF (dB)| 2.91 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 | Chain1 | Chain2 | Chain3 | Total Power | Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power | Power | Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.56 12.73 12.22 11.88 18.38 24.00 -5.62
Mid 5200 12.14 12.36 12.54 12.06 18.30 24.00 -5.70
High 5240 11.79 11.68 11.74 11.62 17.73 24.00 -6.27
PSD Results
Channel | Frequency | Chain 0 | Chain1 | Chain2 | Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) | 1MHz) | 1MHz) | 1MHz) | 1MHz)
Low 5180 1.23 0.89 0.78 0.17 9.71 10.09 -0.38
Mid 5200 1.69 1.24 1.05 -0.06 9.96 10.09 -0.13
High 5240 0.95 0.75 0.62 0.05 9.54 10.09 -0.55
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019

FCC ID: SBVRM017 IC: 5373A-RMO017
LOW CHANNEL
LOW CHANNEL CHAIN 0 LOW CHANNEL CHAIN 1
LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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FCC ID: SBVRM017 IC: 5373A-RMO017
MID CHANNEL
MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3

Page 79 of 205

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: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

HIGH CHANNEL

HIGH CHANNEL CHAIN 0 HIGH CHANNEL CHAIN 1

HIGH CHANNEL CHAIN 2 HIGH CHANNEL CHAIN 3
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DATE: 7/30/2019
IC: 5373A-RM017

REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

8.5.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

IC
(_Note: IC PSD was tested by radiated method)
Bandwidth and Antenna Gain
Channel | Frequency Min
99%
BW
(MHz) (MHz)
Low 5180 17.608
Mid 5200 17.540
High 5240 17.577
Limits
Channel | Frequency ISED ISED
EIRP eirp
Limit PSD
Limit
(MHz) (dBm) (dBm/
1MHz)
Low 5180 22.46 10.00
Mid 5200 22.44 10.00
High 5240 22.45 10.00
| Duty Cycle CF (dB)| 2.50 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Total Power Power
Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 5180 17.08 22.46 -5.38
Mid 5200 16.88 22.44 -5.56
High 5240 16.56 22.45 -5.89
PSD Results
Channel | Frequency Total PSD PSD
Corr'd Limit Margin
PSD
(MHz) (dBm/ (dBm/ (dB)
1MHz) 1MHz)
Low 5180 9.54 10.00 -0.46
Mid 5200 9.54 10.00 -0.46
High 5240 9.52 10.00 -0.48
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LOW CHANNEL MID CHANNEL

HIGH CHANNEL
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

ECC

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Bandwidth and Antenna Gain

Channel | Frequency | Direction |Direction
Gain Gain
for Power| for PSD
(MHz) (dBi) (dBi)
Low 5180 3.90 6.91
Mid 5200 3.90 6.91
High 5240 3.90 6.91
Limits
Channel | Frequency FCC FCC
Power PSD
Limit Limit
(MHz) (dBm) |(dBm/1M
Hz)
Low 5180 24.00 10.09
Mid 5200 24.00 10.09
High 5240 24.00 10.09
Duty Cycle CF (dB)| 2.50 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 | Chain1 | Chain2 | Chain3 | Total Power | Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power | Power | Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 13.29 14.15 13.78 13.26 19.66 24.00 -4.34
Mid 5200 13.62 13.79 13.87 13.07 19.62 24.00 -4.38
High 5240 13.36 13.82 13.68 13.61 19.64 24.00 -4.36
PSD Results
Channel | Frequency | Chain 0 | Chain1 | Chain2 | Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) | 1MHz) | 1MHz) | 1MHz) | 1MHz)
Low 5180 1.81 1.14 1.00 -0.56 9.45 10.09 -0.64
Mid 5200 1.46 1.00 1.81 -0.12 9.62 10.09 -0.47
High 5240 0.71 0.83 0.1 -0.02 8.94 10.09 -1.15
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FCC ID: SBVRM017 IC: 5373A-RMO017
LOW CHANNEL
LOW CHANNEL CHAIN 0 LOW CHANNEL CHAIN 1
LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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FCC ID: SBVRM017 IC: 5373A-RMO017
MID CHANNEL
MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3
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HIGH CHANNEL

HIGH CHANNEL CHAIN 0 HIGH CHANNEL CHAIN 1

HIGH CHANNEL CHAIN 2 HIGH CHANNEL CHAIN 3
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

8.5.3.802.11a MODE IN THE 5.3 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (FCC)

Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Direction |Directiona| Power PSD

26 dB Gain Gain Limit Limit
BW for Power| for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/

1MHz)
Low 5260 20.10 3.90 6.91 24.00 | 10.09
Mid 5300 20.05 3.90 6.91 2400 | 10.09
High 5320 19.95 3.90 6.91 2400 | 10.09

Duty Cycle CF (dB)| 2.91 Included in Calculations of Corr'd PSD

Output Power Results

Channel |Frequency| Chain0 | Chain1 | Chain2 | Chain3 | Total Power | Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power | Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 12.42 12.79 12.05 12.19 18.39 24.00 -5.61
Mid 5300 12.34 12.68 12.46 12.36 18.48 24.00 -5.52
High 5320 12.29 12.47 12.38 12.22 18.36 24.00 -5.64
PSD Results
Channel |Frequency| Chain0 | Chain1 | Chain2 | Chain3 | Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBmv/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) | 1MHz) 1MHz)
Low 5260 1.35 1.67 0.32 0.76 9.99 10.09 -0.10
Mid 5300 1.75 1.38 0.54 0.17 9.94 10.09 -0.15
High 5320 1.37 1.38 0.71 0.48 9.93 10.09 -0.16
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FCC ID: SBVRM017 IC: 5373A-RMO017
LOW CHANNEL
LOW CHANNEL CHAIN 0 LOW CHANNEL CHAIN 1
LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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MID CHANNEL
MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
MID CHANNEL CHAIN 2 MID CHANNEL CHAIN 3
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (IC)

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional| Power PSD
99% Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/
1MHz)
Low 5260 16.404 3.90 6.91 23.15 11.00
Mid 5300 16.391 3.90 6.91 23.15 11.00
High 5320 16.429 3.90 6.91 23.16 11.00
Duty Cycle CF (dB)| 2.91 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total Power | Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 12.42 12.79 12.05 12.19 18.39 23.15 -4.76
Mid 5300 12.34 12.68 12.46 12.36 18.48 23.15 -4.66
High 5320 12.29 12.47 12.38 12.22 18.36 23.16 -4.79
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5260 1.35 1.67 0.32 0.76 9.99 11.00 -1.01
Mid 5300 1.75 1.38 0.54 0.17 9.94 11.00 -1.06
High 5320 1.37 1.38 0.71 0.48 9.93 11.00 -1.07
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

8.5.4.802.11n HT20 MODE IN THE 5.3 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (FCC)

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directiona [Directional| Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/
1MHz)
Low 5260 20.35 3.90 6.91 24.00 10.09
Mid 5300 20.30 3.90 6.91 24.00 10.09
High 5320 20.45 3.90 6.91 24.00 10.09
Duty Cycle CF (dB)| 2.50 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 | Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.85 15.25 14.25 14.91 20.85 24.00 -3.15
Mid 5300 15.61 15.35 15.13 15.85 21.51 24.00 -2.49
High 5320 15.90 15.25 15.00 15.90 21.55 24.00 -2.45
PSD Results
Channel | Frequency | Chain 0 Chain 1 Chain 2 | Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5260 1.44 2.71 0.30 0.53 9.87 10.09 -0.22
Mid 5300 1.20 1.18 0.99 0.59 9.52 10.09 -0.57
High 5320 1.93 1.86 0.77 0.56 9.85 10.09 -0.24
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DATE: 7/30/2019

REPORT NO: 12148309-E4V3
IC: 5373A-RMO017

FCC ID: SBVRM017
4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (IC)

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
99% Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/
1MHz)
Low 5260 17.489 3.90 6.91 23.43 11.00
Mid 5300 17.569 3.90 6.91 23.45 11.00
High 5320 17.560 3.90 6.91 23.45 11.00
Duty Cycle CF (dB)| 2.50 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 14.85 15.25 14.25 14.91 20.85 23.43 -2.58
Mid 5300 15.61 15.35 15.13 15.85 21.51 23.45 -1.93
High 5320 15.90 15.25 15.00 15.90 21.55 23.45 -1.89
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5260 1.44 2.71 0.30 0.53 9.87 11.00 -1.13
Mid 5300 1.20 1.18 0.99 0.59 9.52 11.00 -1.48
High 5320 1.93 1.86 0.77 0.56 9.85 11.00 -1.15
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

8.5.5.802.11a MODE IN THE 5.6 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (FCC+IC)

Bandwidth and Antenna Gain

Channel | Frequency | Min Min | Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PSD
(MHz) (MHz) | (MHz) (dBi) (dBi)
Low 5500 20.100 | 16.408 3.90 6.91
Mid 5580 20.150 | 16.434 3.90 6.91
High 5700 19.850 | 16.417 3.90 6.91
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 23.15 29.15 23.15 10.09 11.00 10.09
Mid 5580 24.00 23.16 29.16 23.16 10.09 11.00 10.09
High 5700 23.98 23.15 29.15 23.15 10.09 11.00 10.09
Duty Cycle CF (dB)| 291 |Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power | Power Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 11.18 11.71 12.02 11.44 17.62 23.15 -5.53
Mid 5580 11.07 11.33 11.94 11.59 17.52 23.16 -5.64
High 5700 10.95 11.21 11.49 11.02 17.19 23.15 -5.96
PSD Results
Channel | Frequency | Chain 0 |Chain 1| Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ | (dBm/ (dBm/ (dBm/ |(dBm/ 1MHz) |(dBm/ 1MHz) (dB)
1MHz) | 1MHz) 1MHz) 1MHz)
Low 5500 0.657 0.591 0.463 0.572 9.502 10.09 -0.59
Mid 5580 1.334 0.774 1.584 0.866 10.083 10.09 -0.01
High 5700 1.124 1.118 1.570 0.592 10.045 10.09 -0.04
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

8.5.6.802.11n HT20 MODE IN THE 5.6 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (FCC+IC)

Bandwidth and Antenna Gain

Channel | Frequency | Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PSD
(MHz) (MHz) | (MHz) (dBi) (dBi)
Low 5500 20.450 | 17.592 3.90 6.91
Mid 5580 20.600 | 17.557 3.90 6.91
High 5700 20.600 | 17.564 3.90 6.91
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) (dBmv/ | (dBm/ | (dBm/
1MHz) | 1MHz) | 1MHz)
Low 5500 24.00 23.45 29.45 23.45 10.09 | 11.00 | 10.09
Mid 5580 24.00 23.44 29.44 23.44 10.09 | 11.00 | 10.09
High 5700 24.00 23.45 29.45 23.45 10.09 | 11.00 | 10.09
| DutyCycle CF (dB)| 2.50 [Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency | Chain 0 | Chain1 | Chain 2 Chain3 | Total | Power | Power
Meas Meas Meas Meas Corr'd | Limit | Margin
Power | Power Power Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 5500 14.06 13.89 14.50 13.90 2012 | 2345 | -3.34
Mid 5580 12.45 13.13 14.11 13.42 19.34 | 2344 | -4.11
High 5700 12.68 13.51 13.92 12.75 19.27 | 2345 | -4.18
PSD Results
Channel | Frequency | Chain 0 | Chain 1 Chain 2 Chain 3 Total | PSD PSD
Meas Meas Meas Meas Corr'd| Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ | (dBm/ (dBmv/ (dBm/ (dBnmv/ | (dBm/ | (dB)
1MHz) | 1MHz) 1MHz) 1MHz) |1MHz)| 1MHz)
Low 5500 1.906 1.356 1.207 1.513 10.024| 10.09 | -0.07
Mid 5580 1.473 0.814 0.702 1.252 9.592 | 10.09 | -0.50
High 5700 0.883 0.239 -0.218 0.853 8.984 | 10.09 | -1.11
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019

IC: 5373A-RMO017

8.5.7.802.11a MODE IN THE 5.8 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (FCC+IC)

Antenna Gain and Limit

Channel | Frequency [Directional | Directional | FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
1MHz)
Low 5745 3.90 6.91 30.00 29.09
Mid 5785 3.90 6.91 30.00 29.09
High 5825 3.90 6.91 30.00 29.09
| Duty Cycle CF (dB)] 2.91 [Included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total Power | Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 16.39 17.23 17.05 16.66 22.87 30.00 -7.13
Mid 5785 16.11 16.96 16.54 16.13 22.47 30.00 -7.53
High 5825 16.02 16.62 16.15 16.34 22.31 30.00 -7.69
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5745 4.529 4.004 3.507 3.598 12.859 29.09 -16.23
Mid 5785 4.150 3.904 3.201 3.003 12.521 29.09 -16.57
High 5825 3.864 3.476 3.010 3.606 12.431 29.09 -16.66
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

8.5.8.802.11n HT20 MODE IN THE 5.8 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE (FCC+IC)

Antenna Gain and Limit

Channel | Frequency [Directional|Directional [FCC/ISED [FCC/ISED

Gain Gain Power PSD

for Power | for PSD Limit Limit

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

1MHz)

Low 5745 3.90 6.91 30.00 29.09
Mid 5785 3.90 6.91 30.00 29.09
High 5825 3.90 6.91 30.00 29.09

| Duty Cycle CF (dB)] 250 [Included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency Chain 0 Chain 1 Chain2 | Chain 3 Total Power | Power
Meas Meas Meas Meas Corr'd Limit | Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 18.90 19.85 19.43 18.96 25.32 30.00 -4.68
Mid 5785 18.41 19.20 19.05 18.81 24.90 30.00 -5.10
High 5825 18.81 19.37 18.75 18.93 24.99 30.00 -5.01
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain2 | Chain3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5745 4.541 4152 4124 4.457 12.843 29.09 -16.25
Mid 5785 4.024 2.996 3.152 3.269 11.899 29.09 -17.19
High 5825 3.826 3.452 3.732 3.690 12.198 29.09 -16.89
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 -Restriced bands

FCC §15.407(b)(1-3) -Un-Restriced bands

After January 01, 2019 for Qutside 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)

NCC LP0002 §2.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

DATE: 7/30/2019
IC: 5373A-RMO017

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 18 GHz 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

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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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.1. TRANSMITTER ABOVE 1 GHz

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

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL Fremont - Chomber J 2019 Feb 26 15:43:55

Restricted Bondedge
- *roject Number: 12148369

I Tl ient:Sonos
Zonfig:EUT + Support Ecuipment
Made: T 1a_5188MHz

1a5 Tested by: 19438 ER

VAW
o5 Y

l
85 f \/

Peak Limit C(dBulU/md

CdBul/m3

35
5 28MH=z/ 5.2
Frequency (GHz)
Rangs (GHz) REW/UBW Ref/fttn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior Range (GHz! RBU/UBL Fef/Pttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Fasition
1:5-5.2 TH(-GB) /3 117/20 PEAK/Pur AvgRMS)  Oneeclhuto) 8B MAXH 1€B dege 1164 2:5-5.2 1M(-6dB3/3F 7/28 AER/Pur Avg(RYS)  Smsecliuto)  9EBT  1BEAUG 188 degs 116 cn
* not saved * Rev 9.5 11 Jan 2619
Warker Frequency Weter Det AF ATO067 AmpICHIFIPa DC Corr (aB) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(@B (dBuVim)
*5.1 48 Pk 4. -21. 0 0.4 74 -13.04 0 H
*5.1 51. Pk 4. 0 3. - - 74 -10.09 0 H
*5.1 34. RMS 4. 291 49. 54 -4.27 - - 0 H
4 *5.148 35. RMS 4. 2.91 0.6 54 -3.37 0 H

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

Page 121 of 205

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: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

VERTICAL RESULT

12

UL Fremont - Chamber J

2819 Feb 26 15:35:49

Restricted Bondedge
“roject Number:12148369

5 i
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: 1 1a_5188MHz
185 Tested by: 19498 ER
95
25
~
€
~ Peak Limit (dBulU/m2
=) 75
5
) 4
o
65
55 : ; ja
| | &
45
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sueep Pts  #5ups/Mode Fesitior Range (GHz! RBUABL Fef/fttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Fasition
1:55.2 TH(-6B) /3 17/ FERK/Par Avg(RMS)  Oneeclfuto) OB MAXH 302 deg= 115
¥ not saved ¥ Rev 9.5 11 Jan 2619
Marker Frequency Wetor Det AF AT0067 AmpICBIFItrPa DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuY) (dBuVim)
A 5449 Pk 4. 0 67.09 74 -6.91 02 %
*5.1 55.71 Pk 4. 0 6831 - - 74 -5.69 02 \%
Al 36.69 RMS 4. 291 522 54 -1.8 - - 02 \%
*5.149 37.98 RMS 4 291 5349 54 -0.51 02 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont - Chamber J

2019 Feb 26

21:54:58

Radiated Emissions 3-Meters
= Prio ject Number: 12148383
e Cllient:Senos
Cdnfig:EUT + Support Ecuipment
Mgde :UNIT 11a 51808
95 Teted by:45256 JB
55
FPeak Limit (dBuU/m)
7|:
2 UN Non-Restr ted 1BuU/m
3
3 65
[is]
el
~ Avg Limit (dBulU/m)
55 =
5
4|: 9 -
kls) rL j (" L bkl M
N e -
i v e
2|: IJJ“M

16
Frequency (GHz)

18

Ronge (G1z) RELL/ VL Ref/Attn  Det/fvg Mode Suesp
1:1-5.88 IM(-6dB)/38k  87/8 PEAK/Pur Avg(RMS)  385mseclAuta) 9
3:5.08-6.15 IMC-6cB)/3Bk 111714

PEAK/Pur Avg(RMS)  181nsecCAuta) 900

Pic  #Sups/Mode Fosition| Range (6Hz) REW/ VB Ref/Attn  Det/Avg Made Sueep
HaxH B-360degd 5:6.15-18 M(-6dB)/3Bk  87/B PERAK/Pur Avg(RMS) | 1sec(fAuto) 18k
HAXH 2-360deg:

Pts  #Sups/Mode FPosition
MAXH

B-3adens H

FCC Part!15C 5GHz UNII RSE.TST

Rev 8.5 11 Jan 2619

HORIZONTAL

H:UL Fremont - Chamber J 2819 Feb 26 21:54:58
Radiated Emissions 3-Meters
195 Project Number: 12148389
Client:Sonos
ConfigEUT + Support Equipment
Mode :UNIT 11a 51808
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
7|:
~ UN Non-Restricted 1BuU/m
€
3 g5
5 6
[is]
el
~ Avg Limit (dBulU/m)
55 =
4 8
4|: Q
=
3 3
=}
25
1 18 18
Frequency (GHz)
Ronge (6hiz) B/ VBl Ref/Attn  Det/Avg Mode Susep Pl #5ups/Made Fosition| Range (6Hz) REW/ VB Ref/Attn  Det/Avg fade Sucep Pte  #Supo/liods  Fosition
FCC Part15C 56Hz UNIT RSE.TST

Rev 8.5 11 Jan 2619

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF ATO067 AmpICHIFItTPa DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)

*1.439 53.24 PK-U .| . .94 - - 74 -28.06 - 151 269 H
* 144 42.55 ADR .| -35. 291 .26 54 -15.74 - - - - 151 269 H
3.453 47.57 PK-U - .47 - - - - 68.2 -21.73 236 159 H
> 1.441 49.64 PK-U .| -35. .44 - - 74 -31.56 - - 34 392 v
*1.44 26 ADR .| -35. 291 .97 54 -19.03 - - - - 34 392 \
3.453 48.95 PK-U .| -33. .85 - - 68.2 -20.35 203 116 A
10.359 45.33 PK-U g -25. 7.33 - - - - 68.2 -10.87 122 207 H
10.355 42.93 PK-U 4 -25. 54.83 - - - - 68.2 -13.37 215 103 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

| “:UL Fremont - Chamber J 2019 Feb 26 23:84:54
Radioted Emissions 3-Meters
195 Prp ject Number: 12148383
Cllient: Sonos
Cohflg:EUT + Support Equipment
Mope :UNIT 11a 5200
95 Tepted by:45256 JB
85
Peak Limit (dBuU/m)
7|:
2 UNII Non-Restricted (dBulU/m)
3
3 65
w
Kl
v Avg Limit (dBul/m)
5|:
5
45 2 ’ 3
! /
35 Q | yrpmn e
" T v
Lot o i g e WY
25 M
1 18 18
Frequency (GHz)
Ronge (BHz) B/ VBl Ref/Attn  Dst/Avg Mode Susep Pts #5ups/Made Position| Ronge (6Hz) REW/ VB Ref/Attn  Det/Avg Hode Sue Pts  #oups/ode FPosition
111588 1NC-68)/3Bk 87 ERK/Pur Avg(R futa) 9001 NAWH 0-360dege| 5:6.15-18 IN(-6dB)/30%  87/B PEAK/Pur Avg(RHS) | Tsec(Auto) 18k MAWH 0-360degs |
3:5.08-6.15 INC-683/30k  111/14  PEAK/Pur Avg(RMS)  1B1nsec(Auta) 9881 HAKH G-360de:
FCC Port15C 5GHz UNIT RSE.TST Rev 9.5 11 Jon 2019
| “:UL Fremont - Chamber J 2819 Feb 26 23:B4:54
Radioted Emissions 3-Meters
195 Prp ject Number: 12148383
Cllient: Sonos
Config:EUT + Support Ecuipment
Mode:UNIT 11a 5200
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
7L_\'
2 UNII Non-Restricted (dBul/m)
3
5 65
w
° P /
v Avg Limit (dBul/m)
5|:
4 5
4|: a
Bl:
3
o
25 ke
1 18 18
Frequency (GHz)
Ronge (6Hz) ] Ref/Attn  Dst/Avg Mode Susep Pt #5ups/Made Position| Ronge (6z) REW/ VB Ref/Attn  Det/Avg fode Sucep Pts  #oupe/Miods Fosition
FCC Port15C 5GHz UNIT RSE.TST Rev 9.5 11 Jon 2019

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Frequency Weter Dot AF ATO067 AmCHIFIPa D Corr @B) Corecied Avg Limit Wargin Peak Limit PKWargin GNITNon- K Wargin Azimuth Feight Poarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (@8) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(@Buv) (dBuVim) (dBuVim)
*144 52.79 PK-U X -35. 45.59 - - 74 -28.41 - - 149 272 H
*144 4218 ADR X -35. 2.91 37.89 54 1611 N N - - 149 272 H
3.467 474 PK-U X -33. 463 N - N N 68.2 219 226 110 H
144 48.26 PK-U X -35. 41.06 N N 74 -32.94 N - 41 198 v
*144 7.03 ADR X -35. 2.91 32.7: 54 -21.26 - - - - 41 198 v
3.467 48.62 PK-U X -33. 475, - - - - 68.2 -20.68 200 108 v
104 44.01 PK-U . -25. 56.2 - - - - 68.2 -11.99 118 286 H
10.401 46.92 PK-U z -25. 59.1 - - - - 68.2 -9.08 107 199 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

13KUL Fremant - Charber J 2819 Mar 4 1@ a7:28
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT | 1a 5248
185 Tedted ky:19498 ER
98
. Feck Limit (dBul/nl
! UNIT Nor R=stric-ed CGdbul/m)
3 |
E 6o AT TEB U ‘
L [J
45 1 / i A
IO PR N e ey
2 P R
BGWW@ W AATPORG FH s
5
a

Freguency (GHz)

]

Rorge (Bz) REW/UBH Ref/At-n  Det/Avg Noce ueep Pte #Swpe/Mode Fosition Range (&1z) REW/UBII Ref/fttn  Dex/fve Mods
1:1°5.88 W-EdB)/30k  B7/E PERK/Pir Avg®RMS)  385mees(huto) 9081 WAXH B-30dee H | 56 15-18 1M(-648)/38k  §7/8
3:5.08-6.15 W-EdB)/3Bk  T11/14  PEAK/Pur MgRMS)  1BlnsesCiuta) 9OA1  HAMH 8-36Acege H

o Sueep -
PERK/Pir Avy(RMS)  1.1cecifuto) 18k MK

Pe  #upsifiode Posizion
0-36ecs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mar 4 f@ 87:c58
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT [1a 5248
185 Tested ky: 19458 ER
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
\E 7}
L AVE TR T TEBG AR
@
2 4 6
45 o 9
30 =
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity

(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)

*1.439 53.39 PK-U 5 -35.. . - - 74 -31.41 - 139 123 H
* 144 40.98 ADR 5 -35. 291 54 -20.81 - - - - 139 123 H
3.493 49.43 PK-U .4 -33.4 . - - - - 68.2 -21.77 232 106 H
+1.438 53.83 PK-U 5 -35. .03 - - 74 -30.97 - - 121 320 v
*1.44 41.95 ADR 5 -35. 291 .16 54 -19.84 - - - - 121 320 \
3.493 50.71 PK-U .4 -33.4 71 - - - - 68.2 -20.49 24 112 A
10.482 43.44 PK-U . -25. 56.44 - - - - 68.2 -11.76 61 192 H
10.478 42.7 PK-U . -25. 55.7 68.2 -12.5 360 196 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

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

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremont - Chomber J 2019 Feb 25 18:81:13
Restricted Boandedge
- *roject Number: 12148369
I Tl ient:Sonos
ZonfigiEUT + Support Equipment
Made: T1n HTZ8 5186BMH=
1a5 Tested by: 12981 KU
L M
g5 [l LA
/ / Y V\\
85 |
"
£
£ Feak Linit CdBul/m) il "
= 75 |
> V 4 V
@
-
o
65 2 M%
m sl i \ N N L
" A G i L e iy Mg AT
45 i " ey
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (G1z) RELI/UBH Ref/Atin  Jet/Avy Node Sucep Pt ASupsfMods Pesitior Range (6Hz1 [ Fef/Attn  Det/fvg Mode Sucep Fts  Foups/Mods Pasition
1:55.2 HCBIBI/N  100/12 SEMK/Par AeglRHS)  Omsecthuto)  OBDI  HaH 30 dege 247 { 2:55.2 H(-6dB/3  1B0/12  AER/Fur Avg(RIS)  Jnsectiuto) ODB1 1B0EUG 330 degs 247 cm
BE 5-5.2GHz - H.TST Rev 9.5 11 Jan 2619
Warker Frequency Wieter Det AF ATO067 AmpICHUFIiPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
*5.15 3845 Pk 4. 0 3.55 - - 74 -10.45 47
*5.149 39.65 Pk 4. 0 4.75 - - 74 -9.25 47
*5.15 23.09 RMS 4. 25 0.69 54 -3.31 - - 47
4 *5.147 2424 RMS 4. 25 184 54 -2.16 47

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

| ZKUL Fremont - Chamber J 2019 Feb 25 89:53:54
Restricted Bondedge
“roject Number:12148369
5 J
N Client:Soros
Zonfig:EUT + Support Equipment
Mode: 1 1n HTZ28 5188MHz
195 Tested by: 12981 KiJ fﬂv
95 A IHE AN
85 { \
. I
€
~ Peak Limit (dBuU/m:
> 75 Ay -
5 i
@
T 4
PN ' SO TV N N
hd
45
3 =
5 28MH=z/ 5.2
Frequency (GHz)
Range (BHz) REABH Ref/Attn  Jet/Avy Node Sueep Pts ASupsfMode FPesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  Fsups/liodz FPosition
1:55.2 MNCBIB/M  100/12 JEK/Par AgHS)  Onseclhuto)  OBBI  HH 27 dege 128
BE 5-5.2GHz - U.TST Rev 9.5 11 Jun 2619
Marker Frequency Woter Det AF ATO067 AmpICHIFItPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
(dBuY) (dBuVim)
*5.1 4085 Pk 4. 9.1 0 6595 - - 74 -8.05 29 28 %
*5.149 4337 Pk 4. 9.1 0 6847 - - 74 -5.53 29 28 \%
*5.1 4.98 RMS 4. 9.1 25 5258 54 -1.42 - - 29 28 \%
*5.147 26.11 RMS 4 -9 25 5381 54 -19 - - 29 28 %

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