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BE High Freq Section, Peak — CH140
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802.11n40, HTO (SISO) — Chain A

BE Low Freq Section, Peak — CH102F
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BE High Freq Section, Peak and RMS - CH134F
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802.11n40, HTO (SISO) — Chain B

BE Low Freq Section, Peak — CH102F
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BE Low Freq Section, RMS — CH102F
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BE High Freq Section, Peak and RMS - CH134F
Spectrum l u?
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802.11n40, HT8 (MIMO) — Chain A

BE Low Freq Section, Peak — CH102F
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BE Low Freq Section, RMS — CH102F
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BE High Freq Section, Peak and RMS - CH134F
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BE Low Freq Section, Peak — CH102F
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BE High Freq Section, Peak and RMS — CH134F

Spectrum l
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802.11ac80, VHTO (SISO) — Chain A |
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802.11ac80, VHTO (SISO) — Chain B |

BE Low Freq Section, Peak — CH106ac80

Spectrum l v

Ref Level 10,00 c8m  Offset 500 08 w RBW 1 MHz
b AL 15d6 » SWT 100 ms » VBW 3 MHZ  Mode 2uto Sweep
Count 50/50 TDF
® 1Pk Max
24.71 dBm

Limit Gheck PARS M1[1]
20 B RE T BE_UNIIZT_PEAK TARS 5.4642060 GHz

R s |

15-dim 10,000 d8my

| =20 Rt
FCC 12€_PEA)

A -
h - 4.‘-"4‘ ot

-30 dBm
™

P

—_‘w M— VD . pe gual FIUN

-50 dBm

-60 dBm

-70 dBm I‘

Start 5.35 GHz 691 pts Slug 5.54975 GHz

s\ i

Dete: 17 JUL2015 12:2540

BE Low Freq Section, RMS — CH106ac80

Spectrum [@
Ref Levael 9,00 dim DI’T‘sm 5.00 dB & RBW 1 MHz
= ALL 1508 BWT 479.8ms & VYBW 10Hz Mode auto FFT
Count 50/50 TOF
@ 1Pk AvgPwr

Limit fhack rl

Line FRC_BE_UNIIZC_RME raps
By

P \,Jr_‘— ,

e

42.61 dBm

PARS Mi[1]
5, 467630 GHZ|

L,

o

-10 dBm |I

-20 dBm
)

=20 AR i

|40 dBim =i

FCC_RE_LINIIZC_RMS I
—

-50 dBim —

—

-60 dBm

70 dBm

-B0 dBm
Fi

Start 5.35 GHz 691 pls Hlop 5.5625 GHz
P—— *

e + b -

Dabe: 17.JUL 3015 122741

FO-014: Test Report 209 of 242



Rev.00

802.11ac80, VHTO (MIMO)- Chain A |

Test Report N°15051101.TR0O4

BE Low Freq Section, Peak — CH106ac80
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802.11ac80, VHTO (MIMO)- Chain B
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Test Report N°15051101.TR04

Standard references:

Radiated spurious emission

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits
specified in §15.209(a):
Freg Range Field Stregth Field Stregth Meas. Distance
(MHz) (LV/m) (dBuV/m) (m)
0.009-0.490 2400/f(kHz) - 300
0.490-1.705 24000/f(kHz) - 300
1.705-30.0 30 - 30
30-88 100 40 3
RSS-247 88-216 150 43.5 3
15.407 (b) (3) Clause- 6.2.3 216-960 200 46 3
15.209 ) & 960-25000 500 54 3

The emission limits shown in the above table are based on
measurements employing CISPR quasi-peak detector except for
the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on
measurements employing an average detector.

For average radiated emission measurements above 1000 MHz,
there is also a limit specified when measuring with peak detector
function, corresponding to 20 dB above the indicated values in the
table.

Test procedure:

The below setups were used to measure the radiated spurious emissions.
Depending of the frequency range and bands being tested, different antennas and filters were used.

The final measurement is done by varying the antenna height from 1 to 4 meters, the EUT azimuth
over 360° and for both Vertical and Horizontal polarizations.

The radiated spurious emissions were measured on the worst case configuration selected from the
chapter C.2 Power Limits. Maximum Output power & Peak power spectral density and using the

lowest, middle and highest channels.

Radiated Setup < 1GHz

BV Snalyaer

Rack with
filers, switches
and low nolss

amglifiers

Turn table
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Radiated Setup 1 GHz - 18 GHz

Rack with
filters, switches
__Spectram anakyzer ol low nolse - -
- C amalifiers
»

Radiated Setup > 18 GHz

Rack with
filters, switches
Soactrum analyzer and low nose -

m

Turn table

Turn table

The following limits in dBm were applied for the average detector after the conversion from the limits
detailed above in dBpV/m, according to FCC 47 CFR part 15 - Subpart C — §15.209(a). The limits in
dBm for peak detector are 20dB above the indicated values in the table.

§15.209(a) Converted values
Freq Range Distance Field strength Field strength Power
(MHz) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
30-88 3 100 40.00 -55.26
88-216 3 150 43.52 -51.74
216-960 3 200 46.02 -49.24
960-25000 3 500 53.98 -41.28
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Test Results:
Radiated Spurious — 30MHz to 1GHz
All modes
o
-0 =
-3
% -S'C I -
- .
=E0
=20

=== Peak measurements

Freauency in MHz

RMS measurements === FCC Peak

Frequency MaxPeak Limit Margin
MHz dBm dBm dB
194.5 -59.0 -51.7 7.3
454.5 -54.2 -49.2 5.0
776.7 -66.1 -49.2 16.9

mode.

Note 2: No spurious signals were found in all modulations and channels tested.
Note 3: This plot is valid for both SISO and MIMO modes.

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
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Radiated Spurious — 1GHz to 6.4GHz
802.11a, 6Mbps, Chain A
CH100
10
a
-10
E -2 FCh
E -3
2
4 r
-5 .
=0
1 15 z 5 3 35 4 45 5 55 3 64
Freguencyin GHz
= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4369.5 --- -51.4 -41.2 10.2
4347.5 -39.4 --- -21.2 18.2
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CH120
o
=10
-0 G e
§ =
. .
=0
- -+
[
1 15 2 S 3 35 + AS sz g 54
FrQuency In GHz
= Peak measurements RMS measurements = FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
2427.5 --- -55.8 -41.2 14.6
2389.5 -40.3 -21.2 19.1
CH140
o
=10
= G e
§ =
E )
-0
=
[
1 15 F 5 3 35 + AS sz g B4
FrQuency In GHz
=== Peak measurements RMS measurements = FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
2392.5 --- -53.4 -41.2 12.2
2389.5 -40.9 -21.2 19.7
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Radiated Spurious — 1GHz to 6.4GHz
802.11a, 6Mbps, Chain B
CH 100
L=}
=10
=20 o
£
=50
[
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
3752.5 -51.7 -41.2 10.5
3725.0 -41.0 -21.2 19.8
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Freguencyin GHz
= Peak measurements RMS measurements = FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
5990.5 --- -50.8 -41.2 9.6
5997.5 -40.4 -21.2 19.2
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Frguencyin GHz
= Peak measurements RMS measurements m—  FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
3727.0 --- -51.8 -41.2 10.6
3738.0 -39.9 -21.2 18.7
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Radiated Spurious — 1GHz to 6.4GHz
802.11n20, HTO (SISO), Chain A
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=== Peak measurements RMS measurements = FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4459.5 -52.1 -41.2 10.9
4464.0 -41.4 -21.2 20.2
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FrQuency In GHz
= Peak measurements RMS measurements m—  FCC Peak == = FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
2394.0 --- -563.8 -41.2 12.6
2393.5 -39.5 -21.2 18.3
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4433.5 --- -52.0 -41.2 10.8
4434.0 -40.6 -21.2 19.4
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Radiated Spurious — 1GHz to 6.4GHz

802.11n20, HTO (SISO), Chain B
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== Peak measurements RMS measurements m——  FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB

4391.0 - -52.2 -41.2 11.0

4398.0 -40.6 -21.2 19.4
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
2398.0 --- -54.1 -41.2 12.9
2398.0 -40.1 -21.2 18.9
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4432.5 --- -52.1 -41.2 10.9
4437.0 -40.7 -21.2 19.5
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Radiated Spurious — 1GHz to 6.4GHz

802.11n20, HT8 (MIMO), Chain A+B
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== Peak measurements RMS measurements m——  FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4460.0 - -51.9 -41.2 10.7
4473.5 -41.3 -21.2 20.1
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
5996.5 --- -51.9 -41.2 10.7
5999.5 -42.0 -21.2 20.8
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4457.5 --- -51.9 -41.2 10.7
4464.0 -41.4 -21.2 20.2
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Radiated Spurious — 1GHz to 6.4GHz
802.11n40, HTO (SISO), Chain A
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB

4457.0 - -51.7 -41.2 10.5

4460.5 -40.8 -21.2 19.6
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== Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
5990.0 --- -49.8 -41.2 8.6
5999.0 -39.1 -21.2 17.9
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= Peak measurements RMS measurements m——  FCC Peak —
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4488.0 --- -52.4 -41.2 11.2
4488.0 -40.6 -21.2 19.4
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Radiated Spurious — 1GHz to 6.4GHz
802.11n40, HTO (SISO), Chain B
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB

4457.5 - -51.7 -41.2 10.5

4469.0 -40.8 -21.2 19.6
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
5991.5 --- -52.7 -41.2 11.5
5999.0 -41.1 -21.2 19.9
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= Peak measurements RMS measurements m—  FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4420.0 --- -52.2 -41.2 11.0
44245 -40.5 -21.2 19.3
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Radiated Spurious — 1GHz to 6.4GHz
802.11n40, HT8 (MIMO), Chain A+B
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4209.5 - -562.5 -41.2 11.3
4216.5 -39.8 -21.2 18.6
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
3782.0 --- -51.8 -41.2 10.6
3766.5 -40.2 -21.2 19.0
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4417.5 --- -52.3 -41.2 11.1
4420.5 -41.3 -21.2 20.1
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Radiated Spurious — 1GHz to 6.4GHz
802.11ac80, VHTO (SISO), Chain A

CH106ac80
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4459.5 - -51.9 -41.2 10.7
4469.5 -41.1 -21.2 19.9
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
3756.5 --- -51.7 -41.2 10.5
3767.0 -40.4 -21.2 19.2
CH138ac80
0
o
-1
L T OGPk
g
= - X
.3: "
«|
[ . .
1 15 z s 3 iz 4 45 ] = H g4
Fraquency InGHE
= Peak measurements RMS measurements m—  FCC Peak — FCC RMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4461.0 --- -52.0 -41.2 10.8
4467.5 -41.4 -21.2 20.2
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Radiated Spurious — 1GHz to 6.4GHz
802.11ac80, VHTO (SISO), Chain B
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= Peak measurements RMS measurements = FCC Peak -
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
3748.5 -52.3 -41.2 11.1
3812.0 -40.3 -21.2 19.1
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= Peak measurements RMS measurements m——  FCC Peak == = FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
5990.0 --- -45.7 -41.2 4.5
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4418.5 --- -52.0 -41.2 10.8
4424.0 -41.2 -21.2 20.0
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Radiated Spurious — 1GHz to 6.4GHz
802.11ac80, VHTO (MIMO), Chain A+B

CH106ac80

10

-10

Lewel In dBm
i

4 4z 5 55

1 15 4 =1 a4
Freguency ln GHE
== Peak measurements RMS measurements m——  FCC Peak == = FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB

3709.0 -40.7 -21.2 19.5

3710.0 -52.3 -41.2 11.1
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
5994.5 --- -51.8 -41.2 10.6
5998.5 -41.5 -21.2 20.3
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= Peak measurements RMS measurements = FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
4397.0 --- -52.4 -41.2 11.2
4408.5 -40.6 -21.2 19.4
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Radiated Spurious — 6.4GHz to 18GHz |

All modes
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Frguency in GHz
= Peak measurements RMS measurements m——  FCC Peak == s FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
17999.4 - -47.9 -41.2 6.75
18000.0 -36.8 -21.2 15.6
Note 1: The spurious sighals detected do not depend on either the operating channel or the modulation
mode.
Note 2: No spurious signals were found in all modulations and channels tested.
Note 3: This plot is valid for both SISO and MIMO modes.
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Radiated Spurious — 18GHz to 26.5GHz |
Radiated Spurious — All modes
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Frouency In GHz
= Peak measurements RMS measurements m——  FCC Peak == = FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
18094.0 -53.3 -41.2 12.1
18106.7 -42.2 -21.2 21.0
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
mode.
Note 2: No spurious signals were found in all modulations and channels tested.
Note 3: This plot is valid for both SISO and MIMO modes.
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Radiated Spurious — 26.5GHz to 40GHz |

Radiated Spurious — All modes
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= Peak measurements RMS measurements m——  FCC Peak == = FCCRMS
Frequency MaxPeak RMS Limit Margin
MHz dBm dBm dBm dB
26775.7 -46.6 -21.2 25.4
26802.7 -59.0 -41.2 17.8
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
mode.
Note 2: No spurious signals were found in all modulations and channels tested.
Note 3: This plot is valid for both SISO and MIMO modes.
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