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E.3 Undesirable emissions limits: Band Edge (conducted)

Test limits:

FCC part Limits
(4) For transmitters operating in the 5.725-5.85 GHz band:

(i) All emissions shall be limited to a level of —27 dBm/MHz at 75 MHz or
15.407 (b) | more above or below the band edge increasing linearly to 10 dBm/MHz at

(4) 25 MHz above or below the band edge, and from 25 MHz above or below
the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz
above or below the band edge, and from 5 MHz above or below the band
edge increasing linearly to a level of 27 dBm/MHz at the band edge.

Test procedure:

The setup below was used to measure undesirable emissions on the Band Edge domain. The antenna
terminal of the EUT is connected to the spectrum through an attenuator, and the spectrum analyzer
reading is compensated to include the RF path loss and the declared Antenna Gain.

The declared maximum antenna gain is 5dBi.

AC/DC
Power
Adapter

Spectrum analyzer

=== 10dBATT *
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BE Low Freq Section, Peak - CH151F
Spectrum I uv?
Ref Level 10.00 dém OMset 500 dd Mode Auto Swaep
@1 Max
Huu Ghech PABES
inee  BPURIOUS LINE ARS paks
/
20 dam . Y
=g N SN
1O -ddn 10,000 dim /"'- / \‘
/
/ L
0 dim ~
/ 4
.10 d&m - 4
P
3 /
-20 dim
SPURIOUS LINE ABS /
30 dim—
-50 dim
40 disr
CF 5.725 GMz 5050 pts Span 250.0 MMz
purious Emissions
Rangelow | Rongeup | REBW | Frequency |  Powerabs | atimit
5.600 GHz | 5.650 GHz | 1,000 MHz | 5,64800 GHz -31.20 dBm | -4,20 &8
5.650 GH2 5.700 GHz | 1,000 MHz | 5.65007 GHz ~31.97 dBm | -5.03 ¢8
5.700 GHz | 5.720 GH: | 1.000 MHz | £.71879 GHz | -7.64 d&m | -22.00 &
5.720 GH2 5.725 GHz | 1,000 MHz | §,72017 GH2 6,43 gBm | ~22.42 08
5.725 GHz 5.850 GHz | 1,000 MHz S.74522 GHz 20.82 d8m | -78.18 &8
-—
{ J\ )
Cate: 28 APR 2016 10:56:52
BE High Freq Section, Peak — CH159F
—
Spectrum ' lq'?
Ref Level 10.00 dém OMset 500 dd Mode Auto Sweaep
@1 Max
FWHII Gheck PABS
Cine _BPURIOUS JINE _ABS PAkS
/
20 dam .
el ',.I L e ™
£0-dben——| 10,000 dam Aoz \
I/, l
0 dim -
% i
.10 dim —
e
-20 d a2
SPURIOUS LINE ABS /
20 dim
-40 dim
-50 dém
40 disr
CF 5.725 GHz 5050 pts Span 250.0 MMz
purious Emissions
Rangelow | Rangeup | REW | Frequency |  Powerabs |  auimit
5.600 GHz | 5.650 GHz | 1,000 MHz | 564171 GHz | -28,46 dBm | -1.45 88
5.650 GH2 5.700 GHz | 1,000 MHz | 5.65017 GHz ~30.14 d8m | -3.27 ¢8
5.700 GHz | 5.720 GHz | 1.000 MHz | £.71705 GHz | -6.17 d&m | -21.54 &8
5.720 GH2 5.725 GHz | 1,000 MHz | §,72007 GH2 =5, 70 gBm | ~21.47 08
5.725 GHz 5.850 GHz | 1.000 MHz | €. 75062 GHz 20,40 ¢8m | -78.60 &8
\ I\ J
Oate: 28 APR 2016 14:57.08

FO-014: Test Report

453 of 496



Test Report N°160321-01.TRO1 Rev.00

802.11n40, HTO (SISO) — Chain B |

BE Low Freq Section, Peak - CH151F

Spectrum I n?l
Ref Level 10.00 d2m Ofset 500 dd Mode Auto Swaep
@1 Max
it Gheck PABES
30 O e EPURIOUS | INE_ABS paks ‘
/
20 dam +
,,.-—"' IJ ' '\\
1o -dbm 10.000 dim I,.—"" “
//,
0 dim
7
% /
-10 dam -
o &
-20 dam
SPLRICUS LINE _ARS /
30 dim
-40 dim
-50 dim
40 disr
CF 5.725 GMz 5050 pts Span 250.0 MMz
purious Emissions
Rangelow | Rongeup | RBW | Frequency |  powerabs | auimit
5.600 GH: | 5.650 GHz | 1,000 MHz | 64171 GHz | -28,4% d8m | -1.45 &
5.650 GH2 5.700 GHz | 1,000 MHz | 5.65017 GHz -30.14 d8m | -3.27 08
5.700 GHz | 5.720 GH: | 1.000 MHz | £.71705 GHz | -6.17 d&m | -21.54 @8
5.720 GH2 5.725 GHz | 1,000 MHz | §,72007 GHz ~5,70 gBm | ~21.47 08
5,725 GHz 5.850 GHz | 1,000 MHz | 575062 GHz 20,40 d8m | -78.60 &8
e
\ s\

Cate: 28 APR 2016 14:57.08

BE High Freq Section, Peak — CH159F

—
Spectrum ' lq:?
Ref Level 10.00 dém OMset 500 dd Mode Auto Sweaep

@1 Max

SPUBIABHIEARS PARS
X OFNe _FPURIOUS JINE_ABS PAks
20 dam a

Y -
=
£0-gBm——{ 10 000 din \ “‘\.\\
0 dém / \ -
N

10 dam s

20 dir

-40 dim

50 dém

£0 dis

CF 5.85 GH2 5050 pts Span 250.0 MMz

purious Emissions

Rangelow | Rongeup | REBW | Frequency |  Powerabs | auimit

€725 GH: | 5.850 GHz | 1,000 MHz | 5.80562 GHz | 20,66 dBm | -78.34 28
5.850 GMz | 5.855 GHz | 1,000 MHz | 5.85498 GHz -20.53 d98m | -36.19 c8
5.855 GHz | 5.875 GHz | 1.000 MHz | 5.85468 GHz | -22.21 dam | 235,20 da
5875 GHz | 5.925 GHz | 1,000 MHz | £.92493 GMz -37.51 gBm | ~10.56 ¢8
5.925 GHz 5.075 GHz | 1,000 MHz | 5,92606 GHz -36.36 d8m | -0.36 &8

k X ]

Cate: 28 APR 2016 15:06:47

FO-014: Test Report 454 of 496



Test Report N°160321-01.TRO1 Rev.00

802.11n40, HT8 (MIMO) — Chain A |

BE Low Freq Section, Peak - CH151F

—
Spectrum ' ln?
Rel vael 10.00 d2m Offset 5.00 dd Mode Auto Swaep

81 Max
I‘l,imll Gheck PAES
“Line _FPURIOUS ) INE_ABS paks ‘
20 dam £ 5
10 dbem 10,000 dam /""_-. { '
A | {
0 dim // /
10 diin A
V4
- = de
-20 dam .
SPUSIOUS LINE ABS / !
30 dir i
-50 dBm
40 disr
| CF 5.725 GMz 5050 pts Span 250.0 MMz
[[spurious Emissions
Rangelow | Rongeup | REW | Frequency | pPowerabs |  aumit |
5.600 GHz | 5.650 GHz | 1,000 MHz | 564715 GHz | -35.08 dBm | -B.08 &8
5.650 GH2 5.700 GHz | 1,000 MKz | 5.67958 GHz -25.05 dém | ~19.%4 g8
5.700 GHz | 5.720 GH: | 1.000 MHz | £.71903 GHz | -16.61 dam | -31.84 @
5.720 GHz | 5.725 GHz | 1,000 MHz | §,72037 GHz ~18.60 gBm | »35.25 ¢8
5.725 GHz 5.850 GHz | 1,000 MHz | 5, 76374 GHz 18.59 d8m | -80.41 &8

[ X ]

Oate: 28 APR 2016 15:0% 42

BE High Freq Section, Peak — CH159F

Spectrum ' l!?
Ref Level 10.00 dém OMset 500 dd Mode Auto Sweaep
@1 May
SPUEIMB HBERARS PABS
X OFNe _FPURIOUS JINE_ARS PAbS
20 dam -
o v - \
J \\\_
t0-dbm-——{ 10 0 .1:.1{1 \ ‘\.\.\
0 dim £ N
N
»10 dBm ~ ~
| N
20 dis
-40 dem ooy, |
50 dém
£0 dis
CF 5.85 GH2 5050 pts Span 250.0 MMz
purious Emissions
Rangelow | Rongeup | REBW | Frequency | Powerabs | aumit
5,725 GH: | 5.850 GHz | 1,000 MHz | £.20359 GHz | 20,28 dom | -76.72 &8
5.850 GMz | 5.855 GHz | 1,000 MHz | 5.85408 GHz -15.90 d8m | -33.59 c8
5.855 GH2 | 5.875 GHz | 1.000 MHz | £.86651 GHz | -19.54 d&m | -31.02 48
5875 GHz | 5.925 GHz | 1,000 MHz | 5.92403 GMz -34.21 gBm | ~7.92 08
5.025 GHz 5.075 GH: | 1,000 MHz | 5,03354 GHz -33.51 d8m | -6.51 &8

5

Cate: 26 APR 2016 053010

FO-014: Test Report 455 of 496



Test Report N°160321-01.TRO1

Rev.00
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802.11ac80, VHTO (SISO)- Chain A |

BE Low Freq Section, Peak — CH155ac80
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802.11ac80, VHTO (SISO)- Chain B

BE Low Freq Section, Peak — CH155ac80
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802.11ac80, VHTO (MIMO)- Chain A

BE Low Freq Section, Peak — CH155ac80
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802.11ac80, VHTO (MIMO)- Chain B

BE Low Freq Section, Peak — CH155ac80
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E.4

Radiated spurious emission

Standard references:

FCC part

Limits

15.407 (b) (4)
15.209

Radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits
specified in §15.209(a):

Freq Range Field Stregth Field Stregth Meas. Distance
(MHz) (uV/m) (dBpV/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
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 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, 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 E.2 and using the lowest, middle and highest channels.

Radiated Setup < 1GHz

1 amn erar

Rack with
fikers, swiches
and low naise
ampdifiers

BOgm

Turn table
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Radiated Setup 1 GHz - 18 GHz
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Test Results:

Radiated Spurious — 30MHz — 1GHz

Radiated Spurious — All Modes

Levelind Bpvim
m

k4 m -reqx-l:‘ n!_:: am Lo am =aa =
Peak measurements AVG measurements Limit FCC Peak
Frequency Max Peak Limit Margin
MHz dBuV/m dBuV/m dB
32.61 38.81 40 1.19

mode.

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
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1 GHz — 26.5GHz, 802.11a, Chain A

Radiated Spurious — CH149
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———— Peak measurements AVG measurements Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4924 58.6 - 74 15.4
4924 - 50.4 54 3.6
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Radiated Spurious — CH157
SRR RSN RN LN
R
1 I i a = 10 H:;LH:YIF ;-'z el 1= b=} = -1 =)
———— Peak measurements AVG measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4958 58.3 - 74 15.7
4958 - 50.3 54 3.7
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Radiated Spurious — CH165
EREEN SRR SN S
R
1 I i a = 10 H:;LH:YW ;.-'z 1= b=} = -1 =)
———— Peak measurements AVG measurements Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4992 56.0 - 74 18
4992 - 50.4 54 3.6
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1 GHz - 26.5GHz, 802.11a, Chain B

Radiated Spurious — CH149
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Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4924 55.0 - 74 19
4924 - 47.0 54 7
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Radiated Spurious — CH157
EERIPE RSN SNSRI
R
1 I i a = 10 H:;LH:YW ;.-'z 1= b=} = -1 =)
———— Peak measurements AVG measurements Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4958 571 - 74 16.9
4958 - 50.9 54 3.1
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Radiated Spurious — CH165
R SRR NS S TR
5
g v WWMW
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———— Peak measurements AVG measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4992 58.8 - 74 15.2
4992 - 50.6 54 3.4
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1 GHz — 26.5GHz, 802.11n20, Chain A

Radiated Spurious — CH149
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———— Peak measurements AVG measurements Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

4924 541 - 74 19.9

4924 - 49.4 54 4.6

17236 61.4 - 74 12.6

17236 - 49.9 54 4.1
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Radiated Spurious — CH157
£ . - _ - - _ -
g o
- b Pt T A
1 I i = 10 H:;LH:YIF ;.-'z el 1= b=} = -1 =)
———— Peak measurements AVG measurements Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4957 57.4 - 74 16.6
4957 - 51.0 54 3.0
17240 61.9 - 74 12.1
17240 - 49.6 54 4.4
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Radiated Spurious — CH165
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E u
1 I i = 10 H:;LH:YIF ;.-'z el 1= b=} = -1 =)
———— Peak measurements AVG measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4992 575 - 74 16.5
4992 - 50.7 54 3.3
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1 GHz — 26.5GHz, 802.11n20, Chain B

Radiated Spurious — CH149
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—— Peak measurements AVG measurements Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4924 58.8 - 74 15.2
4924 - 50.0 54 4
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Radiated Spurious — CH157
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———— Peak measurements AVG measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
17236 60.6 - 74 13.4
17236 - 48.4 54 5.6
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Radiated Spurious — CH165
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Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4992 56.5 - 74 17.5
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1 GHz - 26.5GHz, 802.11n20, Chain A+B

Radiated Spurious — CH149
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Radiated Spurious — CH157
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———— Peak measurements AVG measurements Limit FCC Peak Limit FCC Avg
Frequency MaxPeak AvG Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB
4858 57.8 - 74 16.2
4858 - 53.0 54 1

17229 58.9 - 74 15.1
17229 - 49.6 54 4.4
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Radiated Spurious — CH165
gt 0
g o
E o
1 I i a = 10 FI;LH:YIF ;.-'z el 1= b=} = -1 =)
———— Peak measurements AVG measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4992 58.9 - 74 15.1
4992 - 52.6 54 1.4
5525 68.2 - 74 5.8
5525 - 51.2 54 2.8
17469 67.5 - 74 6.5
17469 - 52.9 54 1.1
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1 GHz — 26.5GHz, 802.11n40, Chain A

Radiated Spurious — CH151F
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—— Peak measurements AVG measurements Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4932 57.6 - 74 16.4
4932 - 50.5 54 3.5
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Radiated Spurious — CH159F
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———— Peak measurements AVG measurements Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4967 57.1 - 74 16.9
4967 - 47.3 54 6.7
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1 GHz - 26.5GHz, 802.11n40, Chain B

Radiated Spurious — CH151F
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Radiated Spurious — CH159F
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———— Peak measurements AVG measurements ——— Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4967 56.1 - 74 17.9
4967 - 48.4 54 5.6
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1 GHz - 26.5GHz, 802.11n40, Chain A+B

Radiated Spurious — CH151F
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MHz dBuV/m dBuV/m dBuV/m dB
4932 554 - 74 18.6
4932 - 50.5 54 3.5
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Test Report N°160321-01.TRO1 Rev.00
Radiated Spurious — CH159F
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———— Peak measurements AVG measurements ——— Limit FCC Peak + = -+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4967 56.1 - 74 17.9
4967 - 48.4 54 5.6
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Test Report N°160321-01.TRO1

Rev.00

1 GHz - 26.5GHz, 802.11ac80, Chain A

Radiated Spurious — CH155ac80
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—— Peak measurements AVG measurements —— Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4950 58.0 - 74 16.0
4950 - 48.9 54 5.0
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Test Report N°160321-01.TRO1

Rev.00

1 GHz - 26.5GHz, 802.11ac80, Chain B

Radiated Spurious — CH155ac80
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—— Peak measurements AVG measurements Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4950 56.9 - 74 171
4950 - 48.8 54 5.2
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Test Report N°160321-01.TRO1

Rev.00

1 GHz - 26.5GHz, 802.11ac80, Chain A+B

Radiated Spurious — CH155ac80
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—— Peak measurements AVG measurements Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4950 571 - 74 16.9
4950 - 48.8 54 5.2
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Test Report N°160321-01.TRO1

Rev.00
26.5 GHz — 40GHz |
Radiated Spurious — All modes
120
114
gl
=0
B b il
E o
S .
*
e
i
107
L=,
a*|s T o] == # = 33 o 5 x T = = 40
Freguency In GHz
Peak measurements AVG measurements Limit FCC Peak ~ == Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
36530.01 52.36 74 21.64
36553.16 42.22 54 11.78
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.
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