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1. Standards, reference documents and applicable test methods

1. FCC 47 CFR part 15 — Subpart E — Unlicensed National Information Infrastructure Devices.

2. FCC 47 CFR part 15 - Subpart C — §15.209 Radiated emission limits; general requirements.

3. FCC OET KDB 789033 D02 General UNII Test Procedures New Rules — Guidelines for
compliance testing of Unlicensed National Information Infrastructure (U-NII) Devices.

4. FCC OET KDB 644545 D03 Guidance for IEEE 802.11ac v01 - GUIDANCE FOR IEEE Std
802.11ac™ DEVICES EMISSION TESTING.

5. ANSI C63.10-2013 American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices.

2. General conditions, competences and guarantees

v"Intel Mobile Communications France SAS Wireless RF Lab (Intel WRF Lab) is an ISO/IEC 17025:2005 testing
laboratory accredited by the American Association for Laboratory Accreditation (A2LA) with the certificate number
3478.01.

v"Intel Mobile Communications France SAS Wireless RF Lab (Intel WRF Lab) is an Accredited Test Firm recognized
by the FCC, with Designation Number FR0011.

v"Intel WRF Lab only provides testing services and is committed to providing reliable, unbiased test results and
interpretations.

v'Intel WRF Lab is liable to the client for the maintenance of the confidentiality of all information related to the item
under test and the results of the test.

v'Intel WRF Lab has developed calibration and proficiency programs for its measurement equipment to ensure
correlated and reliable results to its customers.

v' This report is only referred to the item that has undergone the test.

v' This report does not imply an approval of the product by the Certification Bodies or competent Authorities.

3. Environmental Conditions

v' At the site where the measurements were performed the following limits were not exceeded during the tests:

Temperature 23°C £3°C

Humidity 50 % = 20 %
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4. Test samples
Sample Control # Description Model Serial # Date of receipt Note
170524-02.501 Module 9560NGW WFM 3413E8901EAB | 2017-05-30
#01 170524-02.511 Extender Board PCB00609_01 6092416-453 2017-05-30 Used fot;‘;‘t"snd”‘:ted
170000-01.S03 Laptop Latitude E5470 6QILMC2 2017-04-25
170524-02.502 Module 9560NGW WFM 3413E88FF066 | 2017-05-30
#02 170220-02.503 Extender Board PCB00609_01 6092416-446 2017-02-20 Used fgs{gdiated
170000-01.513 Laptop Latitude E5470 FT6LMC2 2017-05-30
170524-02.S06 Module 9560NGW WFM 3413E890192E |  2017-05-30
#03 170524-02.516 Extender Board PCB00609_01 6092416-451 2017-06-15 Used ft‘;rsgdiated
161129-02.501 Laptop Latitude 6430U 25PVLX1 2016-06-12

5. EUT Features

Brand Name Intel® Wireless-AC 9560
Model Name 9560NGW

FCC ID PD99560NG

Software Version 10.1720.0-05195

Driver Version 99.0.28.6

Prototype / Production Production

802.11b/g/n
802.11a/n/ac

2.4GHz (2400.0 — 2483.5 MHz)

5.2GHz (5150.0 — 5350.0 MHz)
5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)

Bluetooth 5 2.4GHz (2400.0 — 2483.5 MHz)

Main WLAN: Slot antenna. WiFi 2.4GHz & 5GHz (DRTU CHAIN B)
Aux WLAN: Slot antenna. WiFi 2.4GHz & 5GHz and BT (DRTU CHAIN A)

Supported Radios

Antenna Information

Additional Information

6. Remarks and comments
N/A
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7. Test Verdicts summary

7.1. 802.11 a/n/ac — U-NII-1
FCC part Test name Verdict
15.407 (a) (1) Power Limits. Maximum output power P
15.407 (a) (1) Peak power spectral density P
12‘218; (®) (1) Undesirable emissions limits: Band Edge (conducted) P
15.407 (b) (2) . o o .
15209 Undesirable emissions limits (radiated) P
7.2. 802.11 a/n/ac — U-NII-2A
FCC part Test name Verdict
15.407 (a) (2) Power Limits. Maximum output power P
15.407 (a) (2) Peak power spectral density P
1238; (0) (2) Undesirable emissions limits: Band Edge (conducted) P
15.407 (b) (2) . . . .
15209 Undesirable emissions limits (radiated) P
P: Pass

F: Fail
NM: Not Measured
NA: Not Applicable

8. Document Revision History

Revision # Date Modified by | Revision Details
Rev. 00 2017-07-07 BLavenant First Issue
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Annex A. Test & System Description

Al Measurement System

Measurements were performed using the following setups, made in accordance to the general provisions of FCC KDB
789033 D02 General UNII Test Procedures.

The DUT was installed in a test fixture and this test fixture is connected to a laptop computer and AC/DC power adapter.
The laptop computer was used to configure the EUT to continuously transmit at a specified output power using all
different modes and modulation schemes, using the Intel proprietary tool DRTU.

Conducted Setup

AC/DC |
Power Spectrum analyzer

Adapter

- 10dBATT -

Laptop

Radiated Setup < 1GHz

Spectrum analyzer

Turn table
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e

Radiated Setup 1 GHz — 18 GHz

i

15m

e

Turn table

Radiated Setup 18 GHz — 40 GHz

Il

e .

15m
" -

110 2.5m

15m

QUSUOUOD TN UL [

Turn table
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A.2 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0315 Spectrum analyzer FSV30 103307 Rohde & 2017-01-30 2019-01-30
Schwarz
Radiated Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0420 | Spectrum analyzer FSV40 101556 Rohde & 2016-04-15 2018-04-15
Schwarz
0133 | Spectrum analyzer FSV40 101358 Rohde & 2016-04-15 2018-04-15
Schwarz
Log antenna .
0137 30 Mz - 1 GHz 3142E 00156946 ETS Lindgren 2015-12-11 2017-12-11
Horn antenna .
0138 1 Gy - 6.4 Giz 3117 00152266 ETS Lindgren 2016-03-14 2018-03-14
Double Ridge Horn
0141 Antenna 3117 00157736 ETS Lindgren 2016-04-13 2018-04-13
1 GHz — 18 GHz
0409 PreAmplifier 3117-PA 00157993 ETS Lindgren N/A N/A
Horn Antenna .
0139 | 1o Gty . 265 GHz 114514 00167100 ETS Lindgren 2016-03-16 2018-03-16
Double Ridged Horn
0334 Antenna 3116C-PA 00196308 ETS Lindgren 2015-07-15 2017-07-15
18 GHz — 40 GHz
Horn Antenna .
0140 | Le'2 "Gl 40 GHy 120722 00169638 ETS Lindgren 2016-07-26 2018-07-26
0135 Semi Anechoic FACT 3 5720 ETS Lindgren 2016-04-28 2018-04-28
chamber
0337 Full Anechoic RFD_FA_100 5996 ETS Lindgren 2016-04-28 2018-04-28
chamber
0329 Measurement EMC32 100401 Rohde & N/A N/A
Software Schwarz
0530 Measurement EMC32 100623 Rohde & N/A N/A
Software Schwarz
0296 Power Supply 6673A MY41000318 Agilent N/A N/A
0346 Multimeter 34401A US36054685 HP 2016-02-04 2018-02-04
0014 Power Sensor NRP-Z57 101280 Rohde & 2017-04-25 2019-04-25
Schwarz
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Test Report N° 170524-02.TRO1 Rev. 00
A.3 Measurement Uncertainty Evaluation

The system uncertainty evaluation is shown in the below table:

Measurement type Uncertainty [ +dB]

Conducted Power +1.0

Conducted Spurious Emission 2.9

Radiated tests <1GHz 3.8

Radiated tests 1GHz - 40 GHz 4.7
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Annex B. Test Results U-NII-1 & U-NII-2A

B.1 Test Conditions
For 802.11a mode the EUT can transmit at both CHAIN A and CHAIN B RF outputs individually, but not simultaneously.

For 802.11n20 (20 MHz channel bandwidth), 802.11n40 (40MHz channel bandwidth), 802.11ac80 (80MHz channel
bandwidth) and 802.11ac160 (160MHz channel bandwidth) modes the EUT can transmit at both CHAIN A and CHAIN
B RF outputs individually, and also simultaneously.

The conducted RF output power atchain A was adjusted according to the client’s supplied Target values (see
following table) using the Intel DRTU tool and measuring the power by using a spectrum analyser with the channel
integration method according to point Il) E) 2) e) (Method SA-2 Alternative) of Guidance 789033 D02.

Measured values for adjustment were within +/- 0.25 dB from the declared Target values.

U-NII-1 Conducted Power, Target Value (dBm)
Mode BW Data o # Freq. SISO SISO M'MSO?:SbOth
(MHz) Rate (MHz) Chain A Chain B Aand B
36 5180 19.00 19.00 -
802.11a 20 6Mbps 40 5200 2150 21.50 -
48 5240 21.00 21.00 -
36 5180 18.00 18.50 19.00
20 ;'TTg 40 5200 21.50 21.50 23.00
802.11n 48 5240 21.00 20.50 23.00
HTO 38F 5190 18.50 18.50 19.00
40
HT8* 46F 5230 19.50 19.50 22.00
802.11ac 80 VHTO | 42ac80 | 5210 18.50 18.00 18.00
802.11ac 160 VHTO | 50ac160 | 5250 14.00 14.00 14.50
U-NII-2A Conducted Power, Target Value (dBm)
wode | S| e | guy | P | sso | sso Mo
A and B
52 5260 21.00 21.50 -
802.11a 20 6Mbps 56 5280 21.50 21.50 -
64 5320 16.50 17.00 -
52 5260 21.00 21.50 23.00
20 ;'TT& 56 5280 21.50 21.50 23.00
802.11n 64 5320 16.50 16.50 19.00
HTO 54F 5270 19.00 19.00 21.00
40
HT8* 62F 5310 15.00 15.00 17.50
802.11ac 80 VHTO | 58ac80 | 5290 16.00 15.50 16.00

The following data rates were selected based on preliminary testing that identified those rates as the worst cases for
output power and spurious levels at the band edges:

802.11a > 6Mbps

802.11n20 and 802.11n40 (SISO) > HTO

802.11n20 and 802.11n40 (MIMO) > HT8

802.11ac80 (SISO) > VHTO

802.11ac80 (MIMO) > VHTO

802.11acl160 (SISO) - VHTO
802.11ac160 (MIMO) - VHTO
Alternative channels to the lowest and highest channels per band have been also tested for Band Edge compliance.
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B.2 Test Results Tables U-NII-1

B.2.1 26dB & 99% Bandwidth

Test procedure

The setup below was used to measure the 26dB & 99% Bandwidth. The antenna terminal of the EUT is connected to
the spectrum analyzer through an attenuator, and the spectrum analyzer reading is compensated to include the RF path
loss.

Specirum anakpzer

Adapter

o
1048 ATT
Results tables
Mode Rate Antenna Channel Fre[zlslllj_'ezr}cy Z(S[Kiﬂis]w g?l:)fHEYV

36 5180 24.98 16.64
SISO CHAIN A 40 5200 27.98 17.16
802.11a 6Mbps 48 5240 45.50 28.12
36 5180 24.22 16.76
SISO CHAIN B 40 5200 27.17 17.52

48 5240
36 5180 24.37 17.92
SISO CHAIN A 40 5200 29.52 18.40

802.11n20 HTO 48 °240
36 5180 24.42 17.88
SISO CHAIN B 40 5200 28.22 18.20
48 5240 47.70 28.36
36 5180 24.92 17.92
MIMO CHAIN A 40 5200 24.78 17.92
802.11120 HTs 48 5240 25.82 18.00
36 5180 2417 17.92
MIMO CHAIN B 40 5200 25.27 18.00

48 5240
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Frequency 26dB BW 99% BW
Mode Rate Antenna Channel [MHz] [MHZ] [MHz]
38F 5190
SISO CHAIN A
46F 5230 43.24 36.54
HTO
38F 5190 45.05 36.64
SISO CHAIN B
46F 5230 43.78 36.56
802.11n40
38F 5190 46.04 36.64
MIMO CHAIN A
46F 5230
HT8
38F 5190 44 .87 36.40
MIMO CHAIN B
46F 5230 42.79 36.32
SISO CHAIN A 42ac80 5210
VHTO
SISO CHAIN B 42ac80 5210 84.25 75.12
802.11ac80
MIMO CHAIN A 42ac80 5210
VHTO
MIMO CHAIN B 42ac80 5210 85.21 75.12
SISO CHAIN A 50ac160 5250
VHTO
SISO CHAIN B 50ac160 5250 164.05 153.00
802.11ac160
MIMO CHAIN A 50ac160 5250
VHTO
MIMO CHAIN B 50ac160 5250 164.17 152.00
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B.2.2 Power Limits. Maximum Output power & Maximum power spectral Density

Test limits
FCC part Limits
For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
15.407 output power over the frequency band of operation shall not exceed 250 mW provided the
@) Q) (iv) 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.

Test procedure

The Maximum Conducted Output Power was measured using the channel integration method according to point E) 2)
e) (Method SA-2 Alternative) of KDB 789033 D02.

The maximum power spectral density (PSD) was measured using the method according to point F) (Method
SA-2 Alternative) of KDB 789033 D02.

In the measure-and-sum approach for MIMO mode, the conducted emission level (e.g., transmit power or power in
specified bandwidth) is measured at each antenna port. The measured results at the various antenna ports are then
summed mathematically in linear power units to determine the total emission level from the device.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power.

The setup below was used to measure the maximum conducted output power and power spectral density. The antenna
terminal of the EUT is connected to the spectrum analyser through an attenuator, and the spectrum analyzer reading is
compensated to include the RF path loss.

The declared maximum antenna gain is 5dBi.

Specirum analyzer

1048 ATT
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Results tables
Duty cycle
Transmission . .
Mode Rate Antenna Duration Transmission Period Duty Cycle
[ms] [%]
[ms]
SISO-A 2.04 2.07 98.31%
802.11a 6Mbps
SISO-B 2.04 2.07 98.36%
S SISO-A 1.90 1.93 98.24%
SISO-B 1.90 1.93 98.08%
802.11n20
e MIMO-A 0.97 1.01 96.06%
MIMO-B 0.97 1.01 96.15%
HTO SISO-A 0.93 0.97 96.69%
SISO-B 0.94 0.98 96.52%
802.11n40
T8 MIMO-A 0.49 0.53 92.45%
MIMO-B 0.49 0.53 92.82%
SISO-A 0.46 0.49 93.10%
SISO-B 0.46 0.49 93.09%
802.11ac80 VHTO
MIMO-A 0.26 0.29 87.03%
MIMO-B 0.26 0.29 87.03%
SISO-A 0.25 0.28 88.65%
SISO-B 0.25 0.28 88.34%
802.11ac160 VHTO
MIMO-A 0.15 0.19 79.89%
MIMO-B 0.15 0.19 79.89%
FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 14 of 164



€

ntel)

Test Report N° 170524-02.TRO1 Rev. 00
Maximum output power
o Average Maximum* Maximum* Max of
é Rate Shenme] [ll:\/Irquz.] Antenna Oﬁfpnu(iu;g\e/\(/jer Oﬁ?pnu?u;:\e/\(/jer C%]Stl;itf ‘ [ﬁ ginlf]
[dBm] [dBm] Power [mW]
36 5180 SISO CHAIN A 18.89 18.89 77.45 23.89
. SISO CHAIN B 18.79 18.79 75.68 23.79
e SISO CHAIN A 21.35 21.35 136.46 26.35
«~ | 6Mbps 40 5200
= SISO CHAIN B 21.45 21.45 26.45
48 5240 SISO CHAIN A 20.87 20.87 122.18 25.87
SISO CHAIN B 20.99 20.99 125.60 25.99
o6 =160 SISO CHAIN A 17.96 17.96 62.52 22.96
SISO CHAIN B 18.60 18.60 72.44 23.60
SISO CHAIN A 21.65 21.65 26.65
HTO 40 5200
SISO CHAIN B 21.28 21.28 134.28 26.28
SISO CHAIN A 20.84 20.84 121.34 25.84
48 5240
SISO CHAIN B 20.67 20.67 116.68 25.67
§ MIMO CHAIN A 15.88 16.05 40.32 21.05
:'g 36 5180 | MIMO CHAIN B 15.59 15.76 37.67 20.76
S Combined A+B 18.75 18.92 77.99 23.92
MIMO CHAIN A 19.48 19.65 92.36 24.65
HT8 40 5200 | MIMO CHAIN B 19.80 19.97 99.32 24.97
Combined A+B 22.65 22.83
MIMO CHAIN A 19.53 19.70 93.43 24.70
48 5240 MIMO CHAIN B 19.65 19.82 95.95 24.82
Combined A+B 22.60 22.77 189.38 27.77
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o sz(ejraged Max(ijmum; Max(ijmum; Max of
-é REE e [';;ii'] AT Oﬁ?pnutu;ct)?/ver Oﬁ&)nutulf(t)?/ver chutl:)ztte [i :'fr’rﬁ’]

[dBm] [dBm] Power [mW]

SISO CHAIN A 18.30 18.45 69.92 23.45

38F 5190
HTO SISO CHAIN B 18.26 18.41 69.41 23.41
A6F 5230 SISO CHAIN A 19.50 19.65 24.65
o SISO CHAIN B 19.29 19.44 87.98 24.44
= MIMO CHAIN A 15.57 15.91 39.00 20.91
é! 38F 5190 | MIMO CHAIN B 15.37 15.69 37.10 20.69
© HTS Combined A+B 18.48 18.81 76.10 23.81
MIMO CHAIN A 18.54 18.88 77.28 23.88
46F 5230 MIMO CHAIN B 18.55 18.87 77.16 23.87
Combined A+B 21.56 21.89 26.89
o SISO CHAIN A 18.05 18.36 23.36
% SISO CHAIN B 17.48 17.79 60.13 22.79
5 VHTO 42ac80 | 5210 | MIMO CHAIN A 15.18 15.78 37.87 20.78
g MIMO CHAIN B 13.10 13.70 23.46 18.70
Combined A+B 17.27 17.88 22.88
o SISO CHAIN A 13.32 13.84 24.23 18.84
% SISO CHAIN B 13.35 13.89 18.89
g VHTO 50ac160 | 5250 MIMO CHAIN A 10.47 11.44 13.95 16.44
g MIMO CHAIN B 10.59 11.56 14.34 16.56
® Combined A+B 13.54 14.52 19.52

* Maximum values are the duty cycle compensated values calculated from the average (measured) values
Min Value
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Maximum power spectral Density (PSD)
[ e Average Maximum* Maximum*
3 Rate Channel [Mqu.] Antenna conducted PSD | conducted PSD EIRP PSD
= [dBm/MHz] [dBm/MHZ] [dBm/MHZz]
SISO CHAIN A 7.27 7.27 12.27
36 5180
SISO CHAIN B 7.21 7.21 12.21
©
d SISO CHAIN A 9.69 9.69 14.69
~ | 6Mbps 40 5200
=) SISO CHAIN B 9.80 9.80
SISO CHAIN A 9.12 9.12 14.12
48 5240
SISO CHAIN B 9.25 9.25 14.25
SISO CHAIN A 6.06 6.06 11.06
36 5180
SISO CHAIN B 6.72 6.72 11.72
SISO CHAIN A 9.69 9.69
HTO 40 5200
SISO CHAIN B 9.38 9.38 14.38
SISO CHAIN A 8.81 8.81 13.81
48 5240
SISO CHAIN B 8.62 8.62 13.62
§ MIMO CHAIN A 4.01 4.18 9.18
= 36 5180 MIMO CHAIN B 3.72 3.89 8.89
S Combined A+B 6.88 7.05 12.05
MIMO CHAIN A 7.55 7.72 12.72
HT8 40 5200 MIMO CHAIN B 7.89 8.06 13.06
Combined A+B 10.73 10.91
MIMO CHAIN A 7.60 7.77 12.77
48 5240 MIMO CHAIN B 7.74 7.91 12.91
Combined A+B 10.68 10.85 15.85
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© Average Maximum* Maximum*
3 Rate Channel i) Antenna conducted PSD | conducted PSD EIRP PSD
= L] [dBm/MHzZ] [dBm/MHzZ] [dBm/MHZ]

38F 5190 SISO CHAIN A 3.25 3.40 8.40
SISO CHAIN B 3.33 3.48 8.48

HTO A6F 5230 SISO CHAIN A 4.46 4.61
o SISO CHAIN B 4.27 4.42 9.42
§ MIMO CHAIN A 0.54 0.88 5.88
é! 38F 5190 MIMO CHAIN B 0.38 0.70 5.70
@© HT8 Combined A+B 3.47 3.80 8.80
MIMO CHAIN A 3.54 3.88 8.88
46F 5230 MIMO CHAIN B 3.57 3.89 8.89

Combined A+B 6.57 6.90

SISO CHAIN A 0.62 0.93
% SISO CHAIN B 0.05 0.36 5.36
§ VHTO 42ac80 5210 MIMO CHAIN A -2.17 -1.57 3.43
g MIMO CHAIN B -4.09 -3.49 1.51

Combined A+B -0.01 0.59

o SISO CHAIN A -6.70 -6.18
% SISO CHAIN B -6.85 -6.31 -1.31
c::u VHTO 50ac160 5250 MIMO CHAIN A -9.44 -8.47 -3.47
S MIMO CHAIN B -9.23 -8.26 -3.26

® Combined A+B -6.32 5.35

* Maximum values are the duty cycle compensated values calculated from the measured average values
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B.2.3 Undesirable emission limits : Band Edge (Conducted)

Test limits

FCC part Limits

For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

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):

15.407 (b) (1)

Freq Range Field Strength Field Strength | Meas. Distance
(MHz) (nV/m) (dBuV/m) (m)
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
15.209 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 setup below was used to measure undesirable emissions on the Band Edge domain. The antenna terminal of the
EUT is connected to the spectrum analyzer through an attenuator, and the spectrum analyzer reading is compensated
to include the RF path loss and the declared Antenna Gain.

Specirum anakyzer

1008 ATT
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Band Edge measurements in average mode on the low frequency section was done with the Video Bandwidth Method
was used according to section G) 6) (KDB 789033 D02), with the following parameters:
e When the duty cycle is > 98 %, VBW = 10Hz
e When the duty cycle is <98 %, VBW > 1/T, where T is defined in section Il.B.1.a

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also compensated in the
graph. The declared maximum antenna gain is 5dBi.

For Band Edge measurements falling in restricted bands, the following limits in dBm were applied for the average
detector after the conversion from the limits detailed above in dBuV/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
Distance Field strength Field strength Power
Freq Range (MHz) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
Above 960 3 500 54.0 -41.2
See Section B.3.4 for the screenshot results.
FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 20 of 164



€

ntel)

Test Report N° 170524-02.TRO1 Rev. 00

B.2.4 Radiated spurious emission

Standard references

FCC part Limits

For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

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):

15.407 (b) (1)

Freq Range | Field Strength | Field Strength Meas.
(MHz) (uV/m) (dBuV/m) Distance (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
15.209 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 setup below was 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 emission was measured on the worst case configuration selected from the chapter B.2.2 and
using the low, middle and high channel.

For technologies 802.11n20, 802.11n40, 802.11ac80 and 802.11ac160 the worst case in terms of spurious emissions
found among the low, mid and high channels when tested on chain A and B separately is used to perform the test in
MIMO mode (Chain A+B).
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Radiated Setup < 1GHz
| Specram amabgrer
H 3m .
j—( —
BOcm ‘
) 8 . Turn !zl:leL
Radiated Setup 1 GHz - 18 GHz
==
= —
JSum enshiees
IT—— T
15m
= "0 o JVVVWYVNVUVUV VUV . ==
Turn table
Radiated Setup 18 GHz - 40 GHz
_.wm.l{'!'tm', > l
r. ‘ L 15m # [
15m
' \ \ —
Turn table
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Sample Calculation

The field strength is deduced from the radiated measurement using the following equation:
E=126.8 - 20log(A) +P -G
where
E is the field strength of the emission at the measurement distance, in dBuV/m
P is the power measured at the output of the test antenna, in dBm
A is the wavelength of the emission under investigation [300/fun;], in m
G is the gain of the test antenna, in dBi
NOTE — The measured power P includes all applicable instrument correction factors up to the connection to the test
Antenna e.g. cable losses, amplifier gains.

For field strength measurements made at other than the distance at which the applicable limit is specified, the field
strength of the emission at the distance specified by the limit is deduced as follows:

EspecLimit = Emeas + 20109 (Dmeas/Dspectimit)
where
EspecLimit is the field strength of the emission at the distance specified by the limit, in dBuV/m
Eweas is the field strength of the emission at the measurement distance, in dBuV/m
Dweas is the measurement distance, in m

Dspectimitis the distance specified by the limit, in m
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Test Results

30 MHz — 40 GHz, 802.11a, 6Mbps, Chain A

Radiated Spurious — CH36

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 30.5 40 9.5
62.5 29.8 40 10.3

1124.9 37.6 54 16.5
2291.8 49.3 74 24.8
2464.4 49.1 --- 74 24.9
2468.8 37.6 54 16.4
15539.5 --- 47.0 54 7.1
15556.4 57.3 74 16.8
17984.4 49.9 54 4.1
17997.3 60.7 --- 74 13.4
20719.8 39.7 54 14.4
39809.9 58.5 74 15.6
39830.9 58.3 74 15.7
39854.6 48.1 54 5.9
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Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 29.2 40 10.8
62.5 27.9 40 12.1
1125.2 37.5 54 16.5
1187.5 38.2 54 15.8
2343.9 50.3 74 23.8
2367.4 49.6 74 24.5
15597.9 57.8 74 16.3
15601.0 --- 46.4 54 7.7
17981.7 60.9 74 13.2
17999.1 --- 50.1 54 4.0
20799.8 39.5 54 14.5
39865.9 58.0 74 16.0
39876.9 48.1 54 6.0
39968.7 58.0 74 16.1
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Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 27.6 40 12.4
62.5 26.7 40 13.4
1124.9 37.3 54 16.7
1187.8 37.6 54 16.4
1592.3 44.8 74 29.2
2290.1 48.2 74 25.8
15713.9 55.1 74 19.0
15718.4 --- 44.5 54 9.6
17995.1 61.1 74 13.0
17996.0 50.0 54 4.0
20960.0 39.0 54 15.1
39826.8 57.5 74 16.6
39837.8 47.2 54 6.9
39890.7 57.8 74 16.3
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30 MHz - 40 GHz, 802.11a, 6Mbps, Chain B

Radiated Spurious — CH36

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.1 40 11.9
62.5 29.7 40 10.4

1158.1 45.8 74 28.2
1187.5 37.3 54 16.7
2140.1 48.2 --- 74 25.9
2340.7 37.3 54 16.8
15539.9 554 74 18.6
15540.4 45.0 54 9.1
17975.0 --- 49.9 54 4.2
17998.7 61.3 74 12.7
39832.3 47.6 54 6.4
39891.7 58.1 74 15.9
39921.3 47.6 54 6.4
39969.8 58.1 74 16.0
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Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.9 40 11.2
62.5 26.9 40 13.2
1125.2 37.5 54 16.6
1187.5 37.6 54 16.4
2352.9 49.8 74 24.2
2430.3 48.5 74 255
15597.0 55.8 74 18.3
15601.5 455 54 8.6
17995.5 61.1 74 12.9
17997.8 50.2 54 3.9
20800.2 36.9 54 17.2
39779.3 57.5 74 16.5
39872.8 57.9 --- 74 16.1
39895.2 47.3 54 6.7
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Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 33.6 40 6.5
62.5 35.0 40 5.1
1125.2 46.6 74 274
1125.2 37.7 54 16.3
1187.5 38.0 54 16.0
2252.6 49.3 74 24.8
15718.8 44.4 54 9.6
15722.8 551 --- 74 19.0
17978.6 61.5 74 12.5
18000.0 50.0 54 4.0
20959.7 37.5 54 16.6
39812.3 57.5 74 16.6
39857.3 --- 47.4 54 6.6
39949.5 57.5 74 16.5
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30 MHz - 40 GHz, 802.11n20, HTO, Chain A

Radiated Spurious — CH36

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 234 40 16.7
62.5 24.6 40 15.5

1124.9 375 54 16.6
1187.5 37.9 54 16.2
2148.0 49.8 74 24.2
3008.1 50.4 74 23.6
15533.7 46.3 54 7.8
15536.8 57.1 74 16.9
17966.1 61.9 74 12.2
17999.6 50.0 54 4.1
20720.1 385 54 15.6
39865.9 57.6 74 16.5
39939.8 58.6 74 155
39980.4 47.2 54 6.9
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Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 315 40 8.6
62.5 30.3 40 9.7
1124.9 37.7 54 16.3
1124.9 45.7 74 28.3
1187.5 38.1 54 16.0
2141.9 52.7 74 21.3
15595.7 57.2 74 16.8
15601.5 46.2 54 7.8
17968.8 60.6 74 13.4
17987.1 --- 50.0 54 4.1
20799.8 40.5 54 13.6
20800.2 48.1 74 26.0
39853.9 57.8 74 16.3
39855.3 47.2 54 6.8
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Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.7 40 11.3
62.5 27.8 40 12.3
1000.0 37.5 54 16.6
1124.9 38.0 54 16.1
2255.7 47.7 74 26.3
5706.3 56.3 74 17.7
15721.5 44.3 54 9.8
15722.8 55.9 --- 74 18.2
17983.5 60.6 74 13.5
17992.9 49.8 54 4.2
20960.0 40.0 54 14.1
39839.8 57.6 74 16.4
39856.0 58.3 74 15.8
39880.4 47.1 54 7.0
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30 MHz - 40 GHz, 802.11n20, HTO, Chain B

Radiated Spurious — CH36

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 294 40 10.6
62.5 284 40 11.7

1124.9 45.9 74 28.2
1124.9 37.1 54 16.9
1187.5 38.0 54 16.0
2143.8 48.3 74 25.8
15535.9 45.6 54 85
15551.5 55.6 74 18.4
17999.6 50.1 54 4.0
17999.6 61.3 74 12.8
39660.0 57.7 74 16.4
39793.8 47.0 54 7.0
39852.9 58.0 74 16.0
39865.6 47.2 54 6.8
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Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 32.2 40 7.9
62.5 32.9 40 7.1
1124.9 38.1 54 15.9
1187.5 37.3 54 16.8
2144.3 51.3 74 22.8
5632.0 55.8 74 18.3
15594.8 451 54 9.0
15606.8 55.6 74 18.5
17987.1 50.0 54 4.0
17996.0 61.7 --- 74 12.4
20800.2 36.5 54 17.6
39742.5 57.3 74 16.8
39816.1 57.4 --- 74 16.6
39867.7 47.2 54 6.9
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Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 31.9 40 8.2
62.5 31.3 40 8.8
1124.9 38.0 54 16.0
1187.5 37.8 54 16.2
2257.0 51.8 74 22.2
2294.8 49.5 74 24.5
15710.8 54.4 74 19.6
15718.8 --- 44.2 54 9.9
17994.2 61.5 74 12.6
18000.0 50.1 54 4.0
20960.0 37.4 54 16.7
39855.6 57.8 74 16.2
39875.9 47.5 54 6.6
39883.1 58.0 74 16.1
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30 MHz - 40 GHz, 802.11n20, HT8, Chain A+B
Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

32.6 31.1 40 8.9

32.6 325 40 7.6
2435.4 49.8 74 24.2
2438.4 43.6 54 10.4
6370.8 46.0 54 8.1
6386.3 58.3 74 15.7
15594.3 47.6 54 6.5
15596.1 58.7 74 154
17991.1 61.2 --- 74 12.8
17996.0 49.9 54 4.2
20799.8 38.5 54 15.6
39841.9 47.5 54 6.6
39916.5 58.2 74 15.9
39923.3 57.9 74 16.1
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30 MHz - 40 GHz, 802.11n40, HTO, Chain A

Radiated Spurious — CH38F

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
46.2 34.2 40 5.9
46.9 23.8 40 16.3

1125.2 37.3 54 16.7
1187.5 38.0 54 16.0
1593.5 47.3 74 26.8
2280.5 49.3 74 24.8
15553.7 44.0 54 10.0
15589.9 54.9 74 19.2
17986.6 49.9 54 4.2
17992.4 61.0 74 13.1
20760.0 --- 394 54 14.7
39849.1 57.5 74 16.6
39870.1 57.9 74 16.2
39874.2 47.3 54 6.7
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Radiated Spurious — CH46F
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.9 40 111
62.5 28.2 40 11.8
1000.0 38.3 54 15.7
1187.5 36.5 54 17.5
2135.5 47.9 74 26.2
2345.1 51.8 74 22.2
15688.9 43.4 54 10.7
15692.9 54.5 --- 74 19.5
17996.0 49.9 54 4.2
18000.0 61.5 74 125
20919.5 46.7 74 27.3
20919.8 39.0 54 15.1
39863.9 47.7 54 6.4
39926.8 57.7 74 16.3
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30 MHz - 40 GHz, 802.11n40, HTO, Chain B

Radiated Spurious — CH38F

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.4 27.2 40 12.9
62.5 26.1 40 14.0

1000.0 38.1 54 16.0
1187.5 37.6 54 16.5
21441 53.0 --- 74 21.1
2254.3 49.8 74 24.3
15564.0 43.9 54 10.2
15578.3 54.7 74 19.3
17992.9 49.8 54 4.3
17996.9 60.6 74 13.4
20760.0 37.6 54 16.5
39830.2 57.2 74 16.9
39843.3 57.4 --- 74 16.7
39858.4 47.2 54 6.8
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Radiated Spurious — CH46F
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 255 40 14.6
62.5 23.9 40 16.2
1000.0 38.7 54 15.3
1187.5 37.3 54 16.8
1596.2 46.4 74 27.7
2279.3 50.0 74 24.1
15702.8 43.2 54 10.9
15703.6 54.0 74 20.0
17992.4 61.1 74 13.0
18000.0 50.0 54 4.0
20919.8 37.6 54 16.5
39814.4 57.3 74 16.7
39832.9 47.6 54 6.5
39970.4 57.2 74 16.8
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30 MHz - 40 GHz, 802.11n40, HT8, Chain A+B
Radiated Spurious — CH38F
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

62.5 27.0 40 13.1

62.5 28.0 40 12.0
1000.0 46.5 74 27.6
1000.0 39.6 54 14.5
1124.9 46.2 --- 74 27.9
1187.5 37.3 54 16.7
15568.5 45.7 54 8.3
15583.2 56.4 74 17.6
17993.3 50.1 54 3.9
17999.1 61.3 74 12.8
20760.0 47.3 74 26.8
20760.0 40.3 54 13.8
39828.5 47.1 54 6.9
39903.4 58.1 74 15.9
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30 MHz - 40 GHz, 802.11ac80, VHTO, Chain A

Radiated Spurious — CH42ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 26.2 40 13.9
62.5 25.1 40 14.9

1000.0 38.2 54 15.9
1187.5 37.6 54 16.5
2416.5 51.0 --- 74 23.0
2626.9 50.7 74 234
15634.5 43.6 54 10.5
15639.0 53.9 74 20.2
17988.4 50.0 54 4.1
17993.8 61.2 74 12.8
20839.7 38.8 54 15.3
39817.8 57.6 74 16.5
39836.0 57.8 74 16.3
39883.8 47.5 54 6.5
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30 MHz - 40 GHz, 802.11ac80, VHTO, Chain B

Radiated Spurious — CH42ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.5 40 115
62.5 274 40 12.7

1000.0 384 54 15.7
2139.4 38.3 54 15.8
2143.1 54.7 --- 74 19.4
2577.8 51.3 74 22.7
15638.5 43.8 54 10.3
15641.2 54.1 74 20.0
17980.4 61.1 --- 74 13.0
17991.1 50.1 54 4.0
24538.1 --- 374 54 16.7
39847.4 47.3 54 6.8
39854.6 57.5 74 16.6
39977.0 57.3 74 16.8
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30 MHz - 40 GHz, 802.11ac80, VHTO, Chain A+B

Radiated Spurious — CH42ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.4 40 11.4
62.5 274 40 12.7

1000.0 40.3 54 13.7
1000.2 47.3 74 26.8
1187.5 --- 37.7 54 16.3
2290.6 48.9 74 25.1
15619.3 55.5 74 18.5
15632.3 44.6 54 9.4
17967.0 61.0 --- 74 13.1
18000.0 50.0 54 4.0
20839.7 47.4 74 26.6
20839.7 411 54 12.9
39867.7 --- 47.4 54 6.7
39986.3 57.4 74 16.6
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30 MHz - 40 GHz, 802.11ac160, VHTO, Chain A

Radiated Spurious — CH50ac160

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 27.0 40 13.1
62.5 25.5 40 14.5

5407.6 50.5 54 3.6
5418.4 62.5 74 115
5426.3 62.8 74 11.2
5426.8 50.2 54 3.8
15976.2 54.8 --- 74 19.3
15983.8 43.2 54 10.9
17981.3 62.6 --- 74 115
17983.9 50.1 54 3.9
20999.6 46.3 74 27.7
20999.9 394 54 14.7
39807.5 57.5 74 16.5
39843.9 47.6 54 6.5
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30 MHz - 40 GHz, 802.11ac160, VHTO, Chain B

Radiated Spurious — CH50ac160

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 28.5 40 115
62.5 275 40 12.5

5403.0 51.8 54 2.3
5406.2 64.4 74 9.7
5426.3 64.1 --- 74 10.0
5428.5 51.0 54 3.0
15930.7 --- 42.7 54 114
15930.7 54.5 74 19.5
17983.9 61.7 74 12.3
17999.6 50.1 54 4.0
20999.9 38.1 54 16.0
39818.5 57.8 74 16.2
39820.9 57.8 74 16.2
39857.0 47.4 54 6.7
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30 MHz - 40 GHz, 802.11ac160, VHTO, Chain A+B

Radiated Spurious — CH50ac160

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 26.8 40 13.2
62.5 26.3 40 13.8

1000.0 39.6 54 14.4
1187.5 38.2 54 15.9
2281.8 51.3 74 22.8
2367.2 49.1 74 25.0
13542.0 39.8 54 14.3
13585.3 51.0 74 23.1
17994.2 --- 50.1 54 4.0
17999.6 61.2 74 12.9
20999.9 40.7 54 13.4
39534.6 57.5 74 16.5
39859.1 57.8 74 16.3
39859.4 47.1 54 6.9
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Test Report N° 170524-02.TRO1 Rev. 00
B.3 Test Results Screenshots U-NII-1
B.3.1 26dB Bandwidth
SISO-B, 802.11a, 6Mbps
Channel 48
Spectrum I “-;Ir'
Ref Lewel 15.00 c8m & RBW 300 kHz
e AL Z5dB @ SWT 10 ms & YBW 1 MHZ Mode suto Sweep
TOF
@ 1Pk Max
e e o e e T T T ey 13.20 dBm
L0 dam er.-' 5. 2101542 GHz|
O dBm nd# Fh.00 di|
" M“‘-"F Bwe “k‘“-ﬁ"{m
-10 dBim Lk = ‘_‘:‘;“‘:::_Hn 0 factor ""‘W
1 ' o ) M2[1] 13 '.;]Eln.iu
;24 dBm 5§, 2478250 Crig
-30 dBm
=40 dBm
-50 dBm
<40 dBm
=70 dBm
=80 dBm
CF 524 GHz 100 pts Bpan S0 MHz
Marker
Type | Rel | Trc | ¥ - walue | ¥ovalus | Function | Function Result
1l 1 5.2191542 GHz -13.20 dBm | ndE down | 0.0 Hz
T1 1 E.21502E GHz =23.38 dBm ndk 26.00 dB
T2 | 1 5. 264975 GHT -23.34 dBm | G factor | 0.0
D1 M1 1 42,3924 MHZ =1.26 di
a2 1 £, 24202E GHz 13,33 dBm
I S |
SISO-A, 802.11n20, HTO
Channel 48
Spectrum I u-‘-?
Ref Leval 15.00 cBm & RBW 300 kHz
o AL 2508 @ SWT 10ms & VYVBW 1 MHz Mode suto Swesp
TOF
@ 1Pk Max
10 dBim P T -"‘"“""""!"Wi"\-"- 12.52 dBm
g 5. 2172529 CHz,
0 d8m L mdi #0000 di)
i Bwe
-1 et q factor st 11
01 -13.010 dBrr M2[1] 12.9%(
-20 dBm 5.2435250 GHz
-30 dBm
=40 dBm
30 dBm
A0 dBm
-70 dBm
20 dBm
CF 5H.24 GHz 1000 pts Bpan Si.0 MHz
Marker
Type | Rel | Trc | ¥-walue | ¥-walue | Function | Function Result
1 1| 5.2172523 GHz -12.52 dBm | ndB down | 0.0 Hz
T1i 1 S.21502E GHz =18.74 dBm nde 26.00 dB
T2 | 1] 5, 284975 GHz -18. 44 dBm | Q factor | 0.0
Dl M1 1 45.0051 MHz =0,07 dB
a2 1 5, 243525 GHT 12.9% dBm
48 of 164
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SISO-A, 802.11n40, HTO

Channel 38F
Spectrum I I?
Ref Lewel 15.00 c8m & RBW 500 kHz
e AL 2508 @ SWT 10ms & YBW 2MHz Mode suto Sweep
TOF
@ 1Pk Max
10 dBm » Mi[1] 17.2@ dBin
m“*"“‘-“"ﬂ-“wir” 5. 1672523 GHz
0 dBm | ndB 26,00 di
tl}r By
=10 dBm T 0 factor H‘
1
01 -17.040 dBi M2[1] k! £.06 dim
-20 dBm e & 5,1952650 GHz
r u I
I.:'IIZI dBm "y =T
=40 dBm
50 dBm
<40 dBm
-70 dBm
<20 dBr
CF 519 GHz 1000 pts Span 900 MHz
Marker
Type | Rel | Tre | ¥ -walue | ¥ovalue | Function | Function Resuli
1 1| 5. 1672523 GHz | -17.26 dBm | ndE down | 0.0 Hz
T1 1 E.14504E GHz =37.6& dBm Fdk 26.00 dB
T2 |1 5.73405E GHz -33.71 dBm | o factor | 0.0
D1 M1 1 452252 MHZ D.03 di
ML 1 5. 193205 GHz 8.06 dBm
) |
MIMO-B, 802.11n20, HT8
Channel 48
Spectrum  # I |l:lél|
Ref Level 1500 dBm » RBW 300 kHz
b At 2508 » SWT 10ms » VBW 1 MH2  Mode Auto Swaep
SGL TDF
@15k Max
16 dBin antoa b ddimancne Lasasna M 15.58 dBm)
x" g “ﬁ\ 5.2250100 GHz
0 dBm nd& 26,00 d8
-’ Bw \
e "'\N
-10 dBm R T Qtactor %
: Q;m;‘;i&?f"ﬁﬁ M2f1] -2 N.@%‘mm
IW 5.23477)° ‘o:u,a
-30 dBm
-40 dBm
-50 dBm
60 dém
-70 dBm
-80 dBm
CF .24 GHz 1000 pts Span 50.0 MHz
|Marker i
Type | Ref | Tre | X-value | ¥-valwe | Funcion | Function Result |
M1 |1 '5.22501 GHz | -15.58 dBm  nod down | 0.0 Hz
T1 1 5.215025 GHz | ~24.46 dam | ndB 26.00 dB
T2 L 5.204975 GHz | -24.02 dém | Q factor | 0.0
D1l M1 1| 28,973 MM2 | 1.40 g8 |
M2 1| 5.234275 GHz | 11.08 dém | [
-
[ TL ,T
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MIMO-A, 802.11n40, HT8

Channel 38F
Spectrum I E’]
Ref Lewel 15.00 c8m & RBW 500 kHz

L 2508 @ SWT 10ms & YBW 2MHz Mode suto Sweep
TOF

@ 1Pk Max
10 dam e Mi[1] 21.15 diam,

1 5. 1672523 GHz
o dim J’_"Mm T T #0600 dB
! By

=10 dBm H 0 factor

M mMz[1] . 5.63 dim
-20-gBm—10 1 20,37 T:‘F B“\_ 4, 1847350 GHz

-30 dBm -
| JJ"'J I'\-“_ y T
e maan a2 S |
50 dBm
A0 dBm
-70 dBm
80 dBm
CF 5.19 GHz 1000 pts Span 90.0 MHz
Marker
Type | Rel | Tre | ¥ -walue | ¥ovalue | Function | Function Resuli
11 1 51672523 GHZ -21.15dBm | ndB cown | 0.0 Hz
Ti 1 £.145045 GHZ -41.00 dBm Fidl 26.00 dB
T2 1] 5. 234955 GHT -41.06 dBm |  factor | 0.0
Dl M1 1 45,7653 MHzZ 0.41 di
FL2 1 5.134735 GHz 5 63 dBm

I e

SISO-A, 802.11ac80, VHTO

Channel 42ac80

Spectrum I l?
Ref Lewel 15.00 c@m - RBW 1 MHz
o AL 25 0B @ SWT 10ms & VYBW 3 MHz Mode Auto Sweap
TOF
@ 1Pk Max
10 dBim T M1l l?..IJ-1.- l.'|!3|'|'|
et 5 167302 GHz
0 d8m mdi #0000 di)
Bwe
-10 dBmm O factor h'
01 -1 Mz[1] L 9.70 dBm
-20 dBm J{, E\q\ 5232520 GHz
-30 dBm JAMHL}'F " B B
MJ\I B = i
=40 dBm
-50 dBm
A0 dBm
-0 dBm
30 dBm
CF 5.21 GHz 1000 pts Hpan 190.0 MHz
Marker
Type | Rel | Tre | H-value | T-valug | Function__ | Function Result
Ml 1| 5. 167302 GHz -17.04 dBm | ndB down | 0.0 Hz
Ti 1 5.1151 GHz =36.06 dBm ndi 26,00 dB
T2 | 5.30491 GHz -32.48 dBm | Q factor | 0.0
D1 M1 1 84. 825 MHzZ D0.50 dB
a2 1 5,23252 GHz 9.70 dBm

X |
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MIMO-A, 802.11ac80, VHTO
Channel 42ac80
Spectrum I I?
Ref Level 15.00 c8m & RBW 1 MHz
e AL 25 0B @ SWT 10 ms & YBW 3 MHz  Mode Auto Sweap
TOF
@ 1Pk Max
2 Mi[1] 2044 diam,
L0 dam IS L SPIE— 5. 166972 GHz
o d&m Jerveane” el P00 d)
I) By
=10 dBm 0 factor
r-ﬁ M2[1] i 6.62 dBum
=2trdmr—{01 -19.280 -'EI'-)J(- .h\l,‘ 5.192430 GHz
-30 dBm
[ .___,,..J \"’u—.,n...-u_-m
e
50 dBm
<40 dBm
-70 dBm
<20 dBr
CF 5.21 GHz 1000 pts Epan 190.0 MHz
Marker
Type | Rel | Tre | ¥ -walue | ¥ovalue | Function | Function Resuli
1 1| 5. 166922 GHT | -20. 44 dBm | ndE down | 0.0 Hz
T1 1 E.1151 GHz =40.3% dBm Fdk 26.00 dB
T2 | af £.30451 GHz -38.74 dbm | o factor | 0.0
D1 M1 1 6. 155 MHz D0.19 di
ML 1 5. 19242 GHz 6.6 dBEm
SISO-A, 802.11ac160, VHTO
Channel 50ac160
Spectrum l Ilgll
Ref Level 1500 dém » RBW 1 MHz
b AL 2508 » SWT 10 ms » VBW 3 MHz  Mode Auto Swaep
TOF
@ 1Pk Max
1 dam mil1] 24.93 dBm|
M2 5167583 Gz
X i .
0 dém — 20.00 48
{‘,__‘,,,_v \ | Bw u—“\""“"-—
-10 dBm Q factor 'l
] M2(1] 1.38 dBm
-20 dém ‘J BA 5.260400 GHz
01 -24.620 dBmr=F &
-30 dim ¥ A Y =
| P"/ .M\_. ._A»h—‘-'“"‘“‘m""!
l, PP Fown
-50 dim
S0 dear
-70 dB&m
80 dim
CF 5.25 GHz 1000 pts Span 330.0 MHz
Marker f
Type | Ref | Trc | X-value | Y-vale | Function | Function Result |
M1 1 5.167583 GHz | -24.93d8m  ndb down | 0.0k
T1 1 5.0B517 GHz | -40.08 dam nad | 26.00 db
T2 1 5. 41484 GHr | -37.01 dém Q factor | 0.0
01 M1 1 164.835 MMz | ~0.58 B
M2 | 1 5. 2604 GHz 1.38 dém
\ S\ J
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MIMO-A, 802.11ac160, VHTO

Channel 50ac160

Rel Lewel 15.00 cam - RRBW 1 MHz
L Z5 0B & SWT 10 ms & YBW 3 MHz Mode suto Sweep
TOF
@ 1Pk Max
ML[1] 27.56 dBan
10 dBm
5.167913 GHz
0 d8m x niB 26,00 i
e =L L Y
el | B Yoty
-10 dBm Qfactor  \  —meee
Jr mz[1] ]I -4 dBm
-20 dBm 5.204960 GHz|

M 4
01 26430 dBm n,'\
<30 dBm

-50 dBm
<40 dBm
=20 dBm
<80 dBm
CF 5.25 GHz 1non pts Epan 330.0 MHz
Marker
Type | Ref | Tre | ¥-walue | ¥-valug | Function | Function Result |
11 1 5.167913 GHz =27, 58 dBm ndB cown 0.0 Hz
T1 1 E£.08517 GHE =40. B2 dBm rdk 26.00 dB
T2 1 E.41484 GHzx -40.1% dBm O factor a.a
ol M1 1 164,174 MHz 0.82 di
M2 1 £.20406 GHr -0.42 dBm
L= rh . +
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B.3.2 99% Bandwidth
SISO-B, 802.11a, 6Mbps

Channel 48

Spectrum I

[

Ref Leval 15.00 c@m & RBW 200 kHz
e AL Z5dE & SWT 10ms & YVBW 1 MHZ Mode suto Swesp
TOF

@ 1Pk Viaw

Mi[1]
10 dBm |t cnprten el it pibemend] r;--" ey *M

1 : M

.r Occ Bw HI

-14.41 dBm|
5. 2200000 GHZ
22960000000 MHz

Pahde,

e LT

-20 dBm

-30 dBm

=40 dBmy

30 dBm

<50 dBm

-70 dEm

-30 dBm

CF 5.24 GHz 1000 pts
—

LS - 4

SISO-A, 802.11n20, HTO

Channel 48

Spectrum I

Span $0.0 MHz

(7

Ref Lewal 15.00 cam & RBW 200 kHz
e AEL Z5dB & SWT 10 ms & YBW 1 MHz Mode suto Swesp

TOF

@ 1Pk viaw

M1[1]
10 dBm r(,‘v-q.’-t.lﬁ-;ﬂ'l “tl"'\'u!!"b\lrﬁ".‘df!‘mm-lﬂ\
Do Bw

- 1200 dBim|
5. 2200000 GHz
23. 200000000 MHz

0 cam 7 lﬂ,h

1.1.""'“.'- N

\ r;:w'-""
.l-llJ
,L,,..BEEIHW I

TRy, )

-20 dBm

-30 dBm

-40 aBm

-50 dBmy

<50 dBm

=70 dBm

=30 dBm

CF 5.24 GHz 1000 pts
-

LY <k A4

Span #0.0 MHz
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SISO-A, 802.11n40, HTO

Spectrum I I“-;Ir'

Ref Lewal 15.00 c8m & FBW 500 kHz
L 2508 @ SWT 10ms & YBW 2MHz Mode suto Sweep

TOF
@ 1Pk Yiew

Channel 46F

Mi[1] -19.84 dfm

10 dBm e (m-.-"mmwm ) 5.1900000 GHz
r Dee B E 26.800000000 MHz

0 cam I'||
-10 dBmy wﬂ(} IH'.(‘\’.

| S WL Pheagiierid i ngi

-30 dBm

-40 aBm

-50 dBmy

<50 dBm

-0 dBm

=30 dBmy

CF 5.23 GHz 1000 pts Span 80.0 MHz

MIMO-B, 802.11n20, HT8

Spectrum l I"é’]

Ref Level 15.00 dém w RBW 200 kHz
b ALL 2508 w SWT 10ms » VBW L MHZ  Maode Auto Sweep

TOF
@15k View

Channel 48

M1[1] 20,14 didm|

10 dBm wapay
o WOTATGIARATA R RA i A, IR
" Oce Bw | 18480000000 MH2

0 dBm \
T 1Y

&‘.: L

-10 dBm e
e -
“dew

.Auﬂ-'lj

| ST

-30 dBm

-40 dBm

-50 dBém

-60 dBm

<70 diém

-B0 dBm

1000 pts Span 40.0 MHz

CF 5.24 GHz
. J - !

S s\
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MIMO-A, 802.11n40, HT8

Channel 38F
Spectrum I I“-?
Ref Lewel 15.00 c8m & RBW 500 kHz
e AL Z5dE & SWT 10 ms & YBW 2 MHz Mode suto Swesp
TOF
@ 1Pk Yiew
M1[1] -41.28 dBm)|
10 gBm 5,1500000 GHz
TR TP, " . 96640000000 MHz
TZ 1 "'"\! 2
0 8 ] p

-10 4Bm .

-20 dBm fj" \n
F

A M,

l::i: “Eﬂf HMM i

-50 dBmy
<50 dBm
-0 dBm
=30 dBmy
CF 5.19 GHz 1000 pts Span 80.0 MHz
H
L Jh ]

SISO-A, 802.11ac80, VHTO

Channel 42ac80

Ref Lewal 15.00 c8m = RBW 1 MHz
e AL ZEdE & SWT 10 ms & YBW 3 MHz Mode futo Sweap
TOF
@ 1Pk Viaw
m1[1] -31.59 dBm
10 dBm T1 P e e v.-ﬂuhm-,\;--.-m-mh- Hm 5.150000 GHzZ
b el Occ Bw ‘4,;)?5.120 D0000D MHz
1
0 diam T I|,|

-10 dBmy J.lr \lk
-20 dBm |}l'j ' h‘L

b Pl

=40 dBmy

30 dBm

<50 dBm

-70 dEm

-30 dBm

CF 5.21 GHz 1000 pts Span 120.0 MHz
— +
L 44 ]
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Channel 42ac80

e AL
TOF

MIMO-A, 802.11ac80, VHTO

Spectrum I I“-?

Ref Lewal 15.00 c8m = FBW 1 MHz

Z5dB & SWT 10 ms & YBW 3 MHz Mode suto Sweap

@ 1Pk Yiew

10 dBm

Mi[1] -38.05 dfm
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S.130000 GHz

1 B ey o S -1 e 1 i malaen f— W
T?.- ....,.r"'" 1 TEE "_"\_m I'1_-'.-‘\5."'."-H:II:IIZIIIII:IIZII:I Hz

-10 dBmy

-20 dBm

i g

f

-30 IJEH'U

-40 aBm

.

-50 dBmy

<50 dBm

-0 dBm

=30 dBmy

CF 5.21 GHz

LY

Channel 50ac160

e AL
TOF
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- +
<k A

SISO-A, 802.11ac160, VHTO

Spectrum I l“-,‘-‘:El
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MIMO-A, 802.11ac160, VHTO

Ref Leval 15.00 c@m = BBW 1 MHz

e ATL ZEdE & gWT 10ms & VBW 3 MHz Mode suto Sweap
TOF

@ 1Pk View

Channel 50ac160

m1[1] 37.64 dBm
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B.3.3 Power Limits. Maximum output power & Peak power spectral density

Channel 36

Channel 48

SISO-A, 802.11a, 6Mbps
(Spectrum @)

Ref Lewal 15.00 d&m = RBW 1 MHz

Att 25dB @ SWT 105 & YBW 3 MHZ  Mode suto Sweep
TOF

[l 1R Cirwe

5.91 dBin

10 dBm 4, 1855910 GHz

0 cam

-10 dBm

=20 dBir

=30 dBiry

w4

<50 dBm
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=70 dBir

=80 dBm

CF 5.18 GHz 500 pis Span 34.9 MHz
|Channel Powier

Bandwidth 16,838 MHz Power 17,42 dBm Ta Total 17.42 dBm

n W

SISO-B, 802.11a, 6Mbps
(o ) =)

Ref Lewal 15.00 d8m & RBW 1 MHz

= At 25 0B @ SWT 105 & YBW 3 MHz Mode Auto Sweep
TOF

@ 1Rm Clrw

050 dBan
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SISO-A, 802.11n20, HTO

Channel 36

Spectrum I

&

Ref Level 15.00 c8m

TOF

= RBW 1 MHz

= AL 25 0B @ SWT 105 & YBW 3 MHz Mode Auto Sweep

@ 1Rm Clrw
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5.24 dBan
5. 1851320 GHz

N
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_ X

Channel 48

Spectrum I

Tu Total 17.13 dBm

(7
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= ARt 25 dB @ SWT 105 & YBW 3 MHz  mode suto Sweep
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Channel 46F

Channel 38F

SISO-A, 802.11n40, HTO
Spectrum I [%']

Ref Level 15.00 c8m = RBW 1 MHz

= ALt ZE OB & SWT 105 = YBW 3 MHz Mode suto Swaep
TOF

@ 1Fm Clrw

+.01 dBam
5.242660 GHz

10 dBm

0 dBm

-10 dBm

-20 dBm

=3 dEm—]

=40 dBm
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<40 dBm

<70 dBm

80 dBm

CF 5.23 GHz 500 pts Span 749 MHz
|Channel Power

Bandwidth 36,88 MHz Power 19,09 dBm T Total 19.09 dBm

_ X

SISO-B, 802.11n40, HTO
(Sromrom ) B

Ref Lewal 15.00 c8m &= RBW 1 MHz

= AL 25 dB @ SWT 105 @& YBW 3 MHz Mode suto Sweep
TOF

@ 1Rm Clrw

2.96 dBan
S 202850 OHz

10 dBm

0 dEm

-10 dBm

-20 dBm

-30 dBm

=40 dBm

<50 dBm

A0 dBm

<70 dBm

20 dBm

GF 5.19 GHz S00 pts Span #4.3 MHz
|channel Power

Bandwidth 36,56 MHz Power 17.57 dBm Tu Total 17.57 dBm

-ﬁ W

Rev. 00

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524

Printed copies are not controlled documents

60 of 164



Test Report N° 170524-02.TRO1

Channel 36

Channel 36

MIMO-A, 802.11n20, HT8
Spectrum I'I [%']

Ref Level 15.00 c8m = RBW 1 MHz

= ALt ZE OB & SWT 105 = YBW 3 MHz Mode suto Swaep
TOF

@ 1Fm Clrw

5.07 dBan

10 dBm 5. 1850600 GHz|

0 dBm

-10 dBm

-20 dBm

BN

-30 dBm

Py

A0 dBm

<40 dBm

<70 dBm

80 dBm

CF 5.18 GHz 500 pts Span 36 4 MHz
|Channel Power

Bandwidth 17,92 MHz Power 16,96 dBm T Total 16.96 dBm

_ X

MIMO-B, 802.11n20, HT8
(e 7 &

Ref Lewel 15.00 c&m = RBW 1 MHz

= AL 25 dB @ SWT 105 @& YBW 3 MHz Mode suto Sweep
TOF

@ 1Fm Clrw

Fa29 dBan
4. 1850600 GHz

10 dBm

0 dEm

-10 dBm

-20 dBm

.

-30 dBm

=40 dfim

<50 dBm

A0 dBm

<70 dBm

20 dBm

GF 5.18 GHz S00 pts Span 36 4 MHz
|channel Power

Bandwidth 17,88 MHz Power 17.29 dBm T Total 17.29 dBm

-ﬁ W

Rev. 00

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524

Printed copies are not controlled documents

61 of 164



Test Report N° 170524-02.TRO1 Rev. 00

Channel 48

Channel 48

MIMO-A, 802.11n20, HTS8
Spectrum | [i;n-]

Ref Level 15.00 dBm w RBW 1 MHz
Att 2508 w SWT 105 » VBW 3 MHZ Mode Auto Sweep

TOF
lf@12m Clrw

10 dBm

7.74 dBm
5. 2451610 GH2

0 dém

-10 dBm

-20 dBm

0 d5ar7
'w de" ¥

+50 dém

60 dém

70 dBm

80 dém
CF 5.24 GHz S00 pts Span 36.4 MHz
nnel Power
Bandwidth 17.88 MHz Power 19.68 dBm Tx Total 19.68 dBm

X =

MIMO-B, 802.11n20, HT8

Spectrum  # l [;é]

Ref Level 15.00 diém * RBW 1 MHz
Att 2508 w SWT 105 » VBW 3MHZ Mode Auto Sweep

TOF
[f@ 17 Cirw

7.60 dBm
H5. 24409200 GH7

10 démy

0 dém

-10 dBm

-30 dBm

'40 da" L)

50 dBm:

‘w dB‘l ¥

70 dém

80 dBm:
CF 5.24 GHz 500 pts Span 37.6 MHz
| Channel Poveer

Bandwidth 18.48 MHz Power 19,55 dBm Tx Total 19.55 dBm

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 62 of 164

Printed copies are not controlled documents



Test Report N° 170524-02.TRO1

Channel 38F

Channel 38F
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SISO-A, 802.11ac80, VHTO
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Channel 42ac80
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SISO-A, 802.11ac160, VHTO
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MIMO-A, 802.11ac160, VHTO

Channel 50ac160

Spectrum # |

&

Ref Level 15.00 dBm

TOF

o AL 2508 w SWT 105 » VBW 3 MH2

» RBW 1 Mhz

Mode Auto Sweep

1Rm AvgPwr

10 dBm

0 dém

-10 dBm

-20 dBm

-30 dBm

"o dsll ¥

S0 dBm:

60 dém

70 dBm

80 dém
CF 5.25 GHz

M1}

700 pts

10.20 dBm
5.207760 GHz

Span 311.0 MHz

nnel Power
Bandwidth 153.00 MHz

Power 9.96 dBm

[ X

Tx Total 9.96 dBm

MIMO-B, 802.11ac160, VHTO

Channel 50ac160

Spectrum  # I

)

Ref Level 15.00 dBm

TOF

w RBW 1 MHz

Att 2508 w SWT 105 » VBW 3 MHZ Mode Auto Sweep

@12 avgPwr

10 dBém

0 dBm

-10 dBm

-20 dBm

-30 dBm

~40 dBém

| S0.dA

'w del' ¥

70 dém

+80 dém
CF 5.25 GHz

Mi[1]

700 pts

11.21 dBm)|
5.263110 GHz

Span 311.0 MHz

nnel Power
Bandwidth 153.00 MHz

Power 9.02 dBm

[ X

Tx Total 9.02 dBm

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524

Printed copies are not controlled documents

67 of 164



Test Report N° 170524-02.TRO1

B.3.4 Undesirable emission limits : Band Edge (Conducted)
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802.11a, 6Mbps — Chain A
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BE Low Freq Section, Peak — CH40
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802.11a, 6Mbps — Chain B
BE Low Freq Section , Peak, RMS — CH36
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BE Low Freq Section, Peak — CH40
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802.11n20, HTO (SISO) — Chain A

BE Low Freq Section, Peak, RMS — CH36
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802.11n20, HTO (SISO) — Chain B

BE Low Freq Section, Peak, RMS — CH36
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BE Low Freq Section, Peak — CH40

Speechrm I IE%'
Ref Level 15.00 o@m Offset 5.00 08 & RBW 1 MMz

= AL 20 dE & SWT 100 ms & VBW 3MHz Mode suto Sweep
TOF
& 1Pk Mz
Limit fheck J1 H-'-t'ri mi1[1] -21.85 dBm
20 ohinE FEC_BE_UNTIL PEAK PARS ll,mﬂ-.,n—'munl:ro GHz|
150040 By ll'
10 dBm

0 dEBm JJ lIL

Y
-10 dBim W.ﬁ_ﬂw""roy J'N&?

=20 dBm
FCC_BE_UNIIL_PEAK

O P Y i

50 dBm

A H.MJ.'P i

50 dBim

=70 dBEm
OF 514 GHz

Gl pks Hpan 150.0 MHz
— +
e < b

A

Hra

Cter 300 MNAT 174525

BE Low Freq Section, RMS — CH40

Speechram I l?
Ref Lewel 10.00 c8m Offset 5.00 02 & RBW 1 MMz

e AL IS5 dB & SWT LS00 mis & WAW 10Hz Mode sota FFT
Count G050 TOF

& 1Pk Mz

Limit §heck J1 Hﬂtr: M1[1] ' 11.90 dBm
Ling FEC_BE_UNGIL_RME PARE Ir 5. 150000 GHz
0 dBm

-10 dBm }

A
=20 dBim =

= .,
30 dBm : ]

CC_RE_LINITL_RMS. ML

-50 dBm = =

40 dBm

-70 aBm

=80 dBm

52
l

CF 5. 14 GHz

G491 pts Hpan 150.0 MHz
— +
L 4k

4

Citex 30 A MNANT 174715

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 75 of 164



Test Report N° 170524-02.TRO1 Rev. 00

802.11n20, HT8 (MIMO) — Chain A
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BE Low Freq Section, Peak — CH40
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802.11n20, HT8 (MIMO) — Chain B
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802.11n40, HTO (SISO) — Chain A
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BE Low Freq Section, Peak — CH46F
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802.11n40, HTO (SISO) — Chain B
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BE Low Freq Section, Peak — CH46F
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802.11n40, HT8 (MIMO) — Chain A

BE Low Freq Section, Peak — CH38F
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BE Low Freq Section, Peak — CH46F
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802.11n40, HT8 (MIMO) — Chain B
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802.11ac80, VHTO (SISO) — Chain A

BE Low Freq Section, Peak — CH42ac80
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802.11ac80, VHTO (SISO) — Chain B

BE Low Freq Section, Peak — CH42ac80
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802.11ac80, VHTO (MIMO) — Chain A

BE Low Freq Section, Peak — CH42ac80
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802.11ac80, VHTO (MIMO) — Chain B

BE Low Freq Section, Peak — CH42ac80
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802.11ac160, VHTO (SISO) — Chain A

BE Low Freq Section, Peak — CH50ac160
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802.11ac160, VHTO (SISO) — Chain B
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802.11ac160, VHTO (MIMO) — Chain A
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802.11ac160, VHTO (MIMO) — Chain B
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B.4 Test Results Tables U-NII-2A

B.4.1 26dB & 99% Bandwidth
Test procedure

The setup below was used to measure the 26dB & 99% Bandwidth. 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.

Specirum analyer

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 96 of 164



Test Report N° 170524-02.TRO1 Rev. 00
Results tables
Frequency 26dB BW | 99% BW
Mode Rate Antenna Channel [MHz] [MHZ] [MHz]
52 5260 45.65
SISO CHAIN A 56 5280 27.42 17.40
64 5320 23.87 16.84
802.11a 6Mbps
52 5260 29.22 17.76
SISO CHAIN B 56 5280 29.22 17.76
64 5320 23.97 16.84
52 5260 49.00 29.04
SISO CHAIN A 56 5280 28.22 18.20
64 5320 24.87 17.92
HTO
52 5260 48.95
SISO CHAIN B 56 5280 29.28 18.32
64 5320 24.62 17.92
802.11n20
52 5260 25.47 17.96
MIMO CHAIN A 56 5280 25.72 17.96
64 5320 24.62 17.92
HT8
52 5260 25.87 18.04
MIMO CHAIN B 56 5280 25.67 18.00
64 5320 24.72 17.92
54F 5270 42.97
SISO CHAIN A
62F 5310 43.60
HTO
54F 5270 42.24
SISO CHAIN B
62F 5310 43.78
802.11n40
54F 5270 44.86
MIMO CHAIN A
62F 5310 44.50
HT8
54F 5270 43.15 36.40
MIMO CHAIN B
62F 5310 42.88 36.40
SISO CHAIN A 58ac80 5290 85.21
SISO CHAIN B 58ac80 5290 85.40
802.11ac80 VHTO
MIMO CHAIN A 58ac80 5290 87.30
MIMO CHAIN B 58ac80 5290 87.49 75.12
Max Value
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B.4.2 Power Limits. Maximum Output power & Peak power spectral density

Test limits
FCC part Limits
For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output
15.407 power over the frequency bands of operation shall not exceed the lesser of 250 mW
(aj ?) or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In
addition, the peak power spectral density shall not exceed 11 dBm in any 1 megahertz
band.

Test procedure

The Maximum Conducted Output Power was measured using the channel integration method according to point E) 2)
e) (Method SA-2 Alternative) of KDB 789033 D02.

The maximum power spectral density (PSD) was measured using the method according to point F) (Method
SA-2 Alternative) of KDB 789033 D02.

In the measure-and-sum approach for MIMO mode, the conducted emission level (e.g., transmit power or power in
specified bandwidth) is measured at each antenna port. The measured results at the various antenna ports are then
summed mathematically in linear power units to determine the total emission level from the device.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power.

The setup below was used to measure the maximum conducted output power and power spectral density. The antenna
terminal of the EUT is connected to the spectrum analyzer through an attenuator, and the spectrum analyzer reading is
compensated to include the RF path loss.

The declared maximum antenna gain is 5dBi.

ACIDC
Po

r Specirum analyzer

Adagter

1048 ATT
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Results tables
Duty cycle
Transmission . .
Mode Rate Antenna Duration Transmission Period Duty Cycle
[ms] [%]
[ms]
SISO-A 2.04 2.07 98.31%
802.11a 6Mbps
SISO-B 2.04 2.07 98.36%
S SISO-A 1.90 1.93 98.24%
SISO-B 1.90 1.93 98.08%
802.11n20
e MIMO-A 0.97 1.01 96.06%
MIMO-B 0.97 1.01 96.15%
HTO SISO-A 0.93 0.97 96.69%
SISO-B 0.94 0.98 96.52%
802.11n40
HTs MIMO-A 0.49 0.53 92.45%
MIMO-B 0.49 0.53 92.82%
SISO-A 0.46 0.49 93.10%
SISO-B 0.46 0.49 93.09%
802.11ac80 VHTO
MIMO-A 0.26 0.29 87.03%
MIMO-B 0.26 0.29 87.03%
SISO-A 0.25 0.28 88.65%
SISO-B 0.25 0.28 88.34%
802.11ac160 VHTO
MIMO-A 0.15 0.19 79.89%
MIMO-B 0.15 0.19 79.89%
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Maximum output power
Average Maximum* Maximum*
) Fre Conducted Conducted Conducted Maximum*
3 Rate Channel [MHC;] Antenna Output Output Output EIRP
= Power Power Power [dBm]
[dBm] [dBm] [mW]
52 5260 SISO CHAIN A 21.02 21.02 126.47 26.02
SISO CHAIN B 21.43 21.43 139.00 26.43
©
e SISO CHAIN A 21.48 21.48 140.60 26.48
« | 6Mbps 56 5280
= SISO CHAIN B 21.57 21.57 26.57
SISO CHAIN A 16.32 16.32 42.85 21.32
64 5320
SISO CHAIN B 16.86 16.86 48.53 21.86
= o SISO CHAIN A 20.93 20.93 123.88 25.93
SISO CHAIN B 21.38 21.38 137.40 26.38
SISO CHAIN A 21.41 21.41 138.36 26.41
HTO 56 5280
SISO CHAIN B 21.53 21.53 142.23 26.53
SISO CHAIN A 16.30 16.30 42.66 21.30
64 5320
SISO CHAIN B 16.72 16.72 46.99 21.72
§ MIMO CHAIN A 19.62 19.79 95.38 24.79
:! 52 5260 MIMO CHAIN B 19.81 19.98 99.55 24.98
% Combined A+B 22.73 22.90 27.90
MIMO CHAIN A 19.58 19.75 94.51 24.75
HT8 56 5280 MIMO CHAIN B 19.64 19.81 95.73 24.81
Combined A+B 22.62 22.79 190.24 27.79
MIMO CHAIN A 15.71 15.88 38.77 20.88
64 5320 MIMO CHAIN B 16.08 16.25 42.17 21.25
Combined A+B 18.91 19.08 80.94 24.08
SISO CHAIN A 18.88 19.03 79.92 24.03
54F 5270
HTO SISO CHAIN B 18.68 18.83 76.45 23.83
SISO CHAIN A 14.67 14.82 30.31 19.82
62F 5310
o SISO CHAIN B 14.68 14.83 30.44 19.83
<
5 MIMO CHAIN A 17.61 17.95 62.38 22.95
é! 54F 5270 MIMO CHAIN B 17.43 17.75 59.62 22.75
@© HT8 Combined A+B 20.53 20.86 25.86
MIMO CHAIN A 14.30 14.64 29.11 19.64
62F 5310 MIMO CHAIN B 14.27 14.59 28.80 19.59
Combined A+B 17.30 17.63 57.91 22.63
SISO CHAIN A 15.60 15.91 39.00 20.91
o
(?é SISO CHAIN B 15.22 15.53 35.74 20.53
:g VHTO 58ac80 5290 MIMO CHAIN A 12.54 13.14 20.62 18.14
% MIMO CHAIN B 12.17 12.77 18.94 17.77
Combined A+B 15.37 15.97 20.97
* Maximum values are the duty cycle compensated values calculated from the average (measured) values
Max Value
Min Value
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Maximum Power Spectral Density (PSD)

) Fre Average Maximum*
3 Rate Channel [Mquj Antenna conducted PSD conducted PSD
= [dBm/MHZ] [dBm/MHZ]
SISO CHAIN A 9.25 9.25
52 5260
SISO CHAIN B 9.66 9.66
©
d SISO CHAIN A 9.80 9.80
o 6Mbps 56 5300
8 SISO CHAIN B 9.88 9.88
SISO CHAIN A 4.71 4.71
64 5320
SISO CHAIN B 5.29 5.29
SISO CHAIN A 8.86 8.86
52 5260
SISO CHAIN B 9.30 9.30
SISO CHAIN A 9.48 9.48
HTO 56 5300
SISO CHAIN B 9.58 9.58
SISO CHAIN A 451 451
64 5320
SISO CHAIN B 4.82 4.82
§ MIMO CHAIN A 7.67 7.84
= 52 5260 MIMO CHAIN B 7.89 8.06
S Combined A+B 10.79 10.96
MIMO CHAIN A 7.65 7.82
HT8 56 5300 MIMO CHAIN B 7.72 7.89
Combined A+B 10.70 10.87
MIMO CHAIN A 3.80 3.97
64 5320 MIMO CHAIN B 4.23 4.40
Combined A+B 7.03 7.20
SISO CHAIN A 3.83 3.98
54F 5270
HTO SISO CHAIN B 3.64 3.79
SISO CHAIN A -0.41 -0.26
62F 5310
o SISO CHAIN B -0.36 -0.21
Q
5 MIMO CHAIN A 2.56 2.90
—
8’ 54F 5270 MIMO CHAIN B 2.47 2.79
© HT8 Combined A+B 5.53 5.86
MIMO CHAIN A -0.73 -0.39
62F 5310 MIMO CHAIN B -0.67 -0.35
Combined A+B 2.31 2.64
SISO CHAIN A -1.80 -1.49
o
g SISO CHAIN B -2.17 -1.86
:'! VHTO 58ac80 5290 MIMO CHAIN A -4.73 -4.13
§ MIMO CHAIN B -5.11 -4.51
Combined A+B -1.91 -1.30

* Maximum values are the duty cycle compensated values calculated from the measured average values
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B.4.3 Undesirable emissions limits : Band Edge (Conducted)

Test limits

Rev. 00

FCC part

Limits

15.407 (b) (2)

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz.

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 Strength Field Strength | Meas. Distance
(MHz) (uV/m) (dBpVv/m) (m)
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

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

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 analyzer through an attenuator, and the spectrum analyzer reading is compensated
to include the RF path loss and the declared Antenna Gain.

ACDC
Po

T

Adagter

10d8 ATT

Specirum analkyzer
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Rev. 00

Band Edge measurements in average mode on the high frequency section was done with the primary and the Video
Bandwidth Method according to section G) 6) (KDB 789033 D02), with the following parameters:

e When the duty cycle is > 98 %, VBW = 10Hz
e When the duty cycle is <98 %, VBW > 1/T, where T is defined in section Il.B.1.a

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also compensated in the
graph. The declared maximum antenna gain is 5dBi.

The following limits in dBm were applied for the average detector after the conversion from the limits detailed above in
dBuV/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.

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524

§15.209(a) Converted values
Distance Field strength Field strength Power
Freq Range (MHz) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
960-25000 3 500 53.98 -41.2
See Section B.5.4 for the screenshot results.
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B.4.4 Radiated spurious emission

Standard references

FCC part Limits

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, 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 peak power
spectral density shall not exceed 11 dBm in any 1 megahertz band.

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):

15.407 (a) (2)

Freq Range Field Strength Field Strength | Meas. Distance
(MHz) (uV/m) (dBuV/m) (m)
30-88 100 40 3
88-216 150 435 3
216-960 200 46 3
15.209 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 B.4.2 and
using the lowest, middle and highest channels.

For technologies 802.11n20, 802.11n40, 802.11ac80 and 802.11ac160 the worst case in terms of spurious emissions
found among the low, mid and high channels when tested on chain A and B separately is used to perform the test in
MIMO mode (Chain A+B).
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Radiated Setup < 1GHz
| Specram amabyzer
)} o 3m
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Sample Calculation

The field strength is deduced from the radiated measurement using the following equation:
E=126.8 - 20log(A) +P -G
where
E is the field strength of the emission at the measurement distance, in dBuV/m
P is the power measured at the output of the test antenna, in dBm
A is the wavelength of the emission under investigation [300/fun;], in m
G is the gain of the test antenna, in dBi
NOTE — The measured power P includes all applicable instrument correction factors up to the connection to the test
Antenna e.g. cable losses, amplifier gains.

For field strength measurements made at other than the distance at which the applicable limit is specified, the field
strength of the emission at the distance specified by the limit is deduced as follows:

EspecLimit = Emeas + 20109 (Dmeas/Dspectimit)
where
EspecLimit is the field strength of the emission at the distance specified by the limit, in dBuV/m
Eweas is the field strength of the emission at the measurement distance, in dBuV/m
Dweas is the measurement distance, in m

Dspectimitis the distance specified by the limit, in m
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Test Results
30 MHz — 40 GHz, 802.11a, 6Mbps, Chain A
Radiated Spurious — CH52
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

62.5 34.8 40 5.3

62.5 34.2 40 5.9
1000.0 39.0 54 15.1
1187.5 37.7 54 16.4
21441 49.1 74 25.0
2279.1 48.8 74 25.2
15779.9 44.9 54 9.2
15784.8 54.7 74 19.4
17994.6 61.2 74 12.9
17997.8 49.8 54 4.3
39816.4 57.4 74 16.6
39879.0 47.3 54 6.8
39948.1 58.1 74 15.9
39989.0 47.4 54 6.7
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Radiated Spurious — CH56

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 33.7 40 6.4
62.5 331 40 7.0

1000.0 38.3 54 15.7
1125.2 37.8 54 16.2
2168.9 49.0 74 25.0
2253.5 48.6 74 255
15837.5 56.3 74 17.7
15837.9 45.1 54 9.0
17992.0 61.2 74 12.8
18000.0 50.0 54 4.1
39860.1 47.4 54 6.7
39895.5 47.1 54 7.0
39906.8 57.4 74 16.6
39996.6 58.0 74 16.1
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Radiated Spurious — CH64

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 34.4 40 5.7
62.5 35.0 40 5.0

2149.2 41.3 54 12.8
2158.3 52.8 74 21.2
2159.3 41.3 54 12.8
2418.0 50.1 74 23.9
15960.6 57.3 74 16.7
15963.8 46.2 54 7.8
17979.0 61.5 74 12.5
17999.1 --- 49.9 54 4.2
39818.5 47.5 54 6.5
39843.9 58.6 74 15.5
39858.0 57.4 74 16.7
39875.9 47.3 54 6.8

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 109 of 164



6

ntel)

Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11a, 6Mbps, Chain B

Radiated Spurious — CH52

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 33.9 40 6.2
62.5 34.6 40 55

1000.0 37.6 54 16.5
1124.9 46.4 74 27.7
1187.5 --- 375 54 16.5
2253.8 50.9 74 23.1
15775.0 43.8 54 10.3
15777.3 54.5 74 19.6
17984.8 61.1 --- 74 12.9
17998.7 49.8 54 4.2
39792.4 57.6 --- 74 16.4
39825.4 47.3 54 6.7
39825.7 57.4 --- 74 16.7
39870.1 47.3 54 6.8
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Test Report N° 170524-02.TRO1 Rev. 00
Radiated Spurious — CH56
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 36.2 40 3.9
62.5 345 40 5.6
1000.0 46.3 54 7.8
1000.0 39.5 54 14.6
1187.5 37.6 54 16.5
2142.6 51.8 74 22.3
15842.4 46.1 54 7.9
15857.1 56.0 74 18.1
17979.5 61.2 74 12.9
17999.6 --- 50.1 54 4.0
39818.5 47.5 54 6.5
39843.9 58.6 74 15.5
39858.0 57.4 74 16.7
39875.9 47.3 54 6.8
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Test Report N° 170524-02.TRO1 Rev. 00
Radiated Spurious — CH64
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 35.2 40 4.9
62.5 36.6 40 35
1000.2 38.3 54 15.7
1187.5 374 54 16.7
2146.3 50.7 74 234
2343.9 49.1 74 25.0
10639.8 41.7 54 12.3
10639.8 52.2 74 21.9
15963.3 46.8 54 7.3
15965.5 57.2 74 16.9
22527.0 48.1 74 26.0
26730.3 37.9 54 16.2
39861.2 47.0 54 7.0
39913.9 58.0 74 16.1
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11n20, HTO, Chain A

Radiated Spurious — CH52

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.4 37.2 40 2.9
62.5 36.1 40 4.0

1124.9 374 54 16.7
1124.9 45.5 74 28.6
6345.0 --- 45.4 54 8.7
6346.7 57.5 74 16.6
15779.0 55.8 74 18.2
15779.5 44.9 54 9.1
17989.7 50.0 54 4.0
17998.2 61.9 74 12.2
21039.8 40.2 54 13.8
39830.0 57.5 74 16.5
39857.0 47.5 54 6.6
39859.1 47.2 54 6.9
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Test Report N° 170524-02.TRO1 Rev. 00

Radiated Spurious — CH56

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 36.1 40 4.0
62.5 37.3 40 2.8

1124.7 451 74 29.0
1124.9 36.9 54 17.2
6229.7 45.6 54 8.5
6232.6 58.1 74 16.0
15839.7 56.6 74 17.5
15841.1 --- 45.3 54 8.7
17992.4 61.0 74 13.1
17994.6 --- 49.8 54 4.3
26716.0 48.2 74 25.8
39853.2 47.2 54 6.9
39919.8 57.7 74 16.3
39992.8 57.5 74 16.6
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Test Report N° 170524-02.TRO1 Rev. 00

Radiated Spurious — CH64

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
325 32.2 40 7.9
325 34.3 40 5.8

1124.9 37.0 54 17.1
1124.9 45.2 74 28.8
6232.1 45.9 54 8.1
6234.1 57.8 74 16.2
15960.2 46.2 54 7.9
15963.3 57.3 74 16.7
17997.3 61.3 74 12.7
17997.3 50.0 54 4.1
21280.2 39.2 54 14.9
25667.5 48.4 74 25.7
39865.4 47.3 54 6.8
39966.7 57.8 74 16.3
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11n20, HTO, Chain B

Radiated Spurious — CH52

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.4 32.3 40 7.8
62.5 31.5 40 8.6

1124.7 45.0 74 29.1
1124.9 36.8 54 17.3
6319.2 45.5 54 8.6
6321.0 57.2 74 16.9
15779.9 --- 44.1 54 10.0
15788.4 54.3 74 19.7
17985.7 61.1 --- 74 13.0
17986.6 50.1 54 4.0
39823.2 47.0 54 7.1
39866.7 47.4 54 6.7
39925.8 57.7 --- 74 16.4
39988.2 58.2 74 15.8
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Test Report N° 170524-02.TRO1 Rev. 00

Radiated Spurious — CH56

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 30.5 40 9.6
62.5 32.8 40 7.3

1183.1 46.7 74 274
1187.5 37.6 54 16.4
6132.9 57.9 74 16.2
6214.9 45.9 54 8.1
15835.3 44.8 54 9.3
15851.8 55.7 74 18.3
17983.9 61.1 74 12.9
17996.4 50.0 54 4.1
26675.5 48.4 74 25.7
26718.1 37.9 54 16.2
39845.2 47.2 54 6.8
39884.0 57.9 74 16.2
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Test Report N° 170524-02.TRO1 Rev. 00
Radiated Spurious — CH64
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
325 31.1 40 9.0
325 34.7 40 54
1124.9 36.3 54 17.7
1125.2 45.9 74 28.2
6252.2 46.0 54 8.1
6252.5 57.5 74 16.5
10632.7 50.9 74 23.2
10641.1 --- 41.7 54 12.4
15966.4 46.0 54 8.1
15966.4 56.5 --- 74 17.5
17984.4 61.5 74 12.5
17996.4 50.1 54 4.0
25299.9 48.5 --- 74 25.5
26796.6 37.8 54 16.3
39889.5 47.3 54 6.7
39964.1 58.2 74 15.9
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11n20, HT8, Chain A+B

Radiated Spurious — CH52

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 36.3 40 3.7
62.5 36.9 40 3.2

1000.2 47.5 74 26.6
1000.2 39.8 54 14.3
1187.5 385 54 155
2417.0 51.0 74 23.1
15782.6 --- 46.7 54 7.3
15789.8 58.5 74 15.5
17983.0 61.2 74 12.8
17996.9 50.1 54 4.0
24605.6 48.3 74 25.8
39857.4 47.2 54 6.9
39878.9 47.2 54 6.8
39997.5 57.5 74 16.6
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11n40, HTO, Chain A

Radiated Spurious — CH54F

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 33.8 40 6.2
62.5 35.0 40 51

1123.0 46.4 74 27.6
1124.7 36.1 54 18.0
6224.7 57.9 --- 74 16.2
6256.7 46.1 54 8.0
15941.0 55.6 74 18.4
15943.2 42.9 54 111
17977.7 61.5 --- 74 12.5
17992.9 50.0 54 4.1
21079.9 39.1 54 14.9
26659.5 48.4 74 25.6
39841.4 58.1 --- 74 16.0
39860.4 --- 47.1 54 7.0
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Radiated Spurious — CH62F
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 354 40 4.7
62.5 36.7 40 34
1125.2 36.8 54 17.2
1149.2 46.0 74 28.0
6371.8 58.5 74 15.6
6378.9 45.7 54 8.3
15948.6 43.8 54 10.3
15951.3 54.9 74 19.1
17999.1 50.3 54 3.8
17999.1 61.2 74 12.8
21239.8 39.9 54 14.1
26715.2 48.6 74 255
39864.2 47.2 54 6.8
39882.3 58.4 74 15.7
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11n40, HTO, Chain B

Radiated Spurious — CH54F

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
325 31.0 40 9.1
325 33.8 40 6.2

1124.9 36.4 54 17.7
1125.2 451 74 29.0
6224.3 --- 45.7 54 8.3
6226.2 57.6 74 16.5
15804.9 53.8 74 20.2
15806.3 43.9 54 10.2
17991.1 50.0 54 4.0
17991.1 60.9 74 13.1
24338.3 48.0 74 26.0
26824.8 37.9 54 16.2
39873.0 47.1 54 6.9
39947.3 58.1 74 16.0

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524 122 of 164



&

ntel)

Test Report N° 170524-02.TRO1 Rev. 00
Radiated Spurious — CH62F
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
62.5 31.3 40 8.8
62.5 32.6 40 7.5
1124.7 455 74 28.5
1125.2 36.9 54 17.2
6215.4 45.7 54 8.4
6233.1 57.8 74 16.3
15946.4 43.7 54 10.3
15949.0 55.2 74 18.9
17995.1 60.9 74 13.2
17997.8 50.2 54 3.9
21239.8 38.2 54 15.9
24614.1 49.0 74 25.0
39837.2 --- 47.4 54 6.7
39872.2 57.2 74 16.9
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11n40, HT8, Chain A+B

Radiated Spurious — CH62F

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
32.6 304 40 9.7
32.6 32.7 40 7.4

1956.8 50.7 74 234
1957.8 441 54 9.9
6304.3 --- 45.7 54 8.4
6369.8 57.4 74 16.7
10626.9 --- 40.0 54 141
10628.6 50.9 74 23.1
17978.1 60.9 --- 74 13.1
17997.3 49.9 54 4.1
21239.8 41.0 54 13.0
24593.3 48.5 74 255
39853.6 --- 47.4 54 6.7
39893.7 57.7 --- 74 16.4
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11ac80, VHTO, Chain A

Radiated Spurious — CH58ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
325 31.2 40 8.8
325 34.3 40 5.8

1178.7 454 74 28.6
1187.5 37.0 54 17.1
6260.1 58.2 --- 74 15.9
6277.3 46.0 54 8.1
15934.3 54.5 --- 74 19.5
15935.6 42.9 54 11.2
17967.9 61.0 --- 74 13.1
17993.3 49.9 54 4.2
21159.9 39.6 54 14.4
26821.9 49.0 74 25.1
39819.9 58.2 74 15.8
39871.3 47.2 54 6.9
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11ac80, VHTO, Chain B

Radiated Spurious — CH58ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
325 28.0 40 12.1
325 334 40 6.7

1124.9 36.5 54 17.5
1125.2 45.3 74 28.8
6366.9 58.1 74 16.0
6370.1 45.6 54 8.4
15959.3 54.6 74 19.5
15960.2 42.7 54 11.3
17999.1 --- 50.0 54 4.1
17999.6 62.1 74 12.0
24355.6 48.3 74 25.7
26826.5 37.9 54 16.1
39827.9 57.6 --- 74 16.4
39846.4 47.2 54 6.9
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Test Report N° 170524-02.TRO1 Rev. 00

30 MHz - 40 GHz, 802.11ac80, VHTO, Chain A+B

Radiated Spurious — CH58ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
325 28.6 40 115
325 34.0 40 6.1

1172.1 45.8 74 28.2
1187.5 36.5 54 17.5
6290.0 45.8 54 8.3
6358.0 57.7 74 16.4
12406.1 --- 394 54 14.7
12407.5 51.0 74 23.0
17997.8 61.4 --- 74 12.6
17999.1 49.9 54 4.2
21160.1 --- 40.1 54 14.0
26773.8 49.4 74 24.6
39867.5 --- 47.3 54 6.7
39920.3 57.0 --- 74 17.1
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Test Report N° 170524-02.TRO1 Rev. 00
B.5 Test Results Screenshots U-NII-2A
B.5.1 26dB Bandwidth
SISO-A, 802.11a, 6Mbps
Channel 52
Spectrum I u-?
Ref Lewel 15.00 cam &= RBW 300 kHz
= ATL 25dE @ SWT 10ms & YBW 1 MHZ Mode suto Swesp
TOF
@ 1Pk Max
10 d&m Pt -m‘--u'-'-q-lm-n-v 12,66 dBir
' __.I[ Hu_u_b 5.2371522 GHz|
0 d8m ndf 26,00 di
. R B MM% .....
-1 o e G factor W
t 01 -12.%900 dEm M2[1] 1310 15,
-20 dBm 5.2647250 GHz
=30 dBmi
-4 dBEm
50 dim
<50 dBm
-7 dBm
-0 dBm
CF 5.26 GHz 1000 pts Span 50.0 MHz
Marker
Type | Ref | Trc | ¥-walue | ¥-value | Function | Function Result |
11 1) 5 ZET1EEE GHz -13.66 dBm | ndB dawn | 0.0 Hz
T1 1 5.235025 GHz =1@. 31 dBm ndB 26,00 dB
T2 [ 5584078 GHz -18.21 dBm | G factor | 0.0
D1 M1 1 45.6455 MHz D.42 di
A2 1 E.284T2E GHz 13.10 dBm
% R 5
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Test Report N° 170524-02.TRO1 Rev. 00
SISO-A, 802.11n20, HTO
Channel 52
Spectrum I u-;Ir'
Ref Lewel 15.00 cam & RBW 300 kHz
= ATL Z5dE @ SWT 10ms & YEBW 1 MHZ  mode suto Swesp
TOF
@ 1Pk Max
10 dBm PR T P ST 1946 dbm
' If 5,2355005 GHz,
o @ 1 i@ 26,00 di
uset Bue -
| st o
j fm Q factor w_
W' D1 -13.000 dBm d “-'ﬂ.
mz2[1] 12.00 d8
-20 dBin 52634750 GHzZ
=30 dBmi
-4 dBm
=30 dBm
=40 dBm
-70 dBmy
-30 dBm
GCF 5.26 GHz 1000 pts Span 50.0 MHz
Marker
Type | Ref | Tro | ¥-value | ¥ -valug | Function | Function Result |
11 1 L 2ICLO0C GHz -13.46 dBm | ndB dawn | 0.0 Hz
T1 1 5.235025 GHz =15, 14 dBm ndi 26,00 dB
T2 3] 5.Z8407E GHz -15.66 dBm | { Factor | 0.0
D1 M1 1 48,900 MKz =0.03 d&
1A 1 E.28347E GHz 13.00 dBm
TL- .l - i
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Test Report N° 170524-02.TRO1 Rev. 00
SISO-B, 802.11n40, HTO
Spectrum I [“—-;Ir']

Ref Lewal 15.00 c8m & FBW 500 kHz
L 2508 @ SWT 10ms & YBW 2MHz Mode suto Sweep
TOF
@ 1Pk Max
10 d@m b4 M1[1] 20.75 di
- i . ) . G, FEED GHz|
o i s nelBy 26,00 i

Il Bve
-10 dBm h

0 factor
M1 M2[1] \U 5.71 diBim
[-2e-dBm=—t01 -20.290 dBEn 5 5, 7990650 GHE

b '

-30 dBm - el -
(1 s L S

Channel 62F

50 dBmy

40 dBm

-0 dBm

80 dBm

CF 5.91 GHz 1000 pts Bpan 0.0 MHz
sarker
Type | Rel | Tre | ¥-value | ¥-walue | Function | Funection Result
Ml | 5,287973 GHz -20.75dBm | ndB cown | 0.0 Hz
1 5.26504E GHz -30.29 dBm nd 26.00 db
T2 | 5,354955 GHz -35.7% dBm | G Factor | 0.0
oL M1 417030 MHz -0.06 de
L 5. EN0GE GHE 571 dBm

I A

T P -
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Test Report N° 170524-02.TRO1 Rev. 00

MIMO-B, 802.11n20, HT8

Channel 52
Spectrum I I“-;Ir'
mef Leval 15.00 c&#m & RBW 300 kHz
L 25 0B @ SWT 10ms & YBW 1 MHz Mode suto Sweep
TOF
1Pk M
10 dBm PSP AR I AT 13.75 dBin
[l i | 5. 2471622 GQHz
o dim { B #0600 dB
..-’J -IJ By
e L P ———— 0 factor 1
01 13430 dime M2[1] L2 12.57 ditim)
-20 dEm WJ'U"'JJ l"‘«"-q,..l_.,_h' FHINZSH0 GHz|
AV T
lsouei™ a9
=40 dBm
50 dBm
A0 dBm
70 dBm
-0 dBrm
CF 5.26 GHz 1000 pts Hpan 50.0 MHz
Marker
Type | Rel | Trc | ¥ - walue | ¥ovalus | Function | Function Result
r1 1| 5. 2471622 GHZ -13.75d6m | ndB gown | 0.0 Hz
T1 1 £.23E02E GHz -33.53 dBm ndl 26,00 dB
12 |1 5. 784975 GHz -30.0% dBm | o factor | 0.0
Dl M1 1 25,8758 MHZ 0,27 di
FL2 1 5. 282025 GHz 12.5F dBm

I A
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Test Report N° 170524-02.TRO1 Rev. 00

MIMO-A, 802.11n40, HT8

Channel 54F
Spectrum I I“-;Ir'
Ref Lewel 15.00 c8m & RBW 500 kHz
L 2508 @ SWT 10ms & YBW 2MHz Mode suto Sweep
TOF
@ 1Pk Max
10 dBm » M1[1] 19.0% dBin
e . *L'-ML-\I_«—-*&*WMF—-“L 5. 2477027 GHz
o dBm md# 200 di|
! By \
=10 dBm 0 factor
oy Mz{1] V% £.74 dBim
D1 -17.260 dBmr—¥
-20 dBm o 5, 2584050 GHz
I L hias o -{wI s TP IR 1Y TR
" e o et ¥ -
=40 dBm
-5 aBm
<40 dBm
=70 dBm
<20 dBr
CF 527 GHz 1000 pts Span 900 MHz
Marker
Type | Rel | Trc | ¥ - walue | ¥ovalus | Function | Function Result
1l 1| 5.2477027 GHz -19.09 dBm | ndE down | 0.0 Hz
T1 1 E.22504E GHz =31. 62 dBm Fdk 26.00 dB
12 | af 5.314955 GHT -31.12 dBm | Q Factor | 0.0
D1 M1 1 44 BE4S MHZ 1.53 di
L 1 £, ZEA43E GHT 8. 74 dBm

I A
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Test Report N° 170524-02.TRO1

B.5.2 99% Bandwidth

SISO-A, 802.11a, 6Mbps

Channel 52

Spectrum I

[

TLF

Ref Lewel 15.00 d&m & RBW 200 kHz
e AL ZE AR & SWT 10 ms & YBW 1 MHz

Mode Auto Sweep

@ 1Pk View

I n

10 dim -

P
T

lrﬂ-""

M1
“r- ik I-|1 LA e ‘w '
Il. 2H G400 00R0ama MH=

Oce Bw

a.24

10,29 cBan
FOO00 GHE|

LLL‘."*‘! l]w_lr~

20 dBm

=30 dBm:

-4 dBim

<50 dBm

40 dBm

=70 dBm

80 dBm

CF 5.26 GHz

1000 pts

L 4k

Bpan

#0.0 MHz

Rev. 00
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Test Report N° 170524-02.TRO1 Rev. 00

SISO-B, 802.11n20, HTO
Spectrum I [@]

Ref Lewal 15.00 c&m & RBW 200 kHz

e AL Z5dE & SWT 10 ms & YBW 1 MHz Mode suto Swesp
TOF

@ 1Pk Yiew

1 =10, 74 dfm|

& [ M M

10 dem bbb ‘-—mimym.ﬁ 52400000 GHz
.

IH Occ Bwi 1 29640000000 MHZ
L1

0 cEm -
T b T E
- ol Mevinibu iy, |

-20 dBm

Channel 52

o,

-30 dBm

-40 aBm

-50 dBmy

<50 dBm

-70 dBm

=30 dBmy

CF 5.26 GHz 1000 pts Span #0.0 MHz
H

LY <k A
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Test Report N° 170524-02.TRO1

SISO-B, 802.11n40, HTO

Channel 62F

Spectrum I

&

TOF

Ref Level 15.00 c8m & RBW 500 kHz
e AL 25 dB & SWT 10 ms & YBW 2 MHz

Mode suto Swesp

@ 1Pk Yiew

10 dBm

A

Mi[1]

Fﬂ-u_ﬂmmgqﬁ—%‘:

-3 750 dBim|
52700000 GHz
6. 560000000 MHz

0 cam Y

|

-10 dBmy Jr'/

Y

-20 dBm Ir.y

‘\\

-30 dBm

\W%“ﬁ"-‘w

|3 . Y L 4
- m

-50 dBmy

<50 dBm

-70 dBm

=30 dBmy

CF 5.31 GHz
H

1000 pts

LY <k

Span 80.0 MHz

Rev. 00
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Test Report N° 170524-02.TRO1

Channel 52

e AL
TOF

Spectrum I

Ref Lewal 15.00 c8m
25 dB & SWT 10 ms & YBW

MIMO-B, 802.11n20, HT8

&

& FBW 200 kHz

1 MHz

Mode suto Swesp

@ 1Pk Yiew

Mi[1]

10 dBm

A‘MJHJ";HJ’LMUW J,/'J\t

-3, 1.5 B
52400000 GHz
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B.5.3 Maximum output power & Peak power spectral density
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B.5.4 Undesirable emissions limits : Band Edge (Conducted)

Rev. 00

802.11a, 6Mbps — Chain A

BE High Freq Section, Peak, RMS — CH64

Spectrum I

=]

Ref Level £.00 dim Offset 5.00 d2 & RBW 1 MH2
b Al 10 d6 » SWT 100 ms w» VBW 3 MMz

Mode Auto Sweep
Count 110/110 TDF

® 1Pk Mzx@2Rm AvQPwr

20 dF:.'."" [ huck PABS ITEY]
ne FEC_BE_UNRI2A_pva—~f~"~  pagS
J

10 d&r ! : MRLE
T

5,000 dam ,l
J

23.58 dpm
5352330 GHz
42.70 dDm
5.350060 GHz

0 d8m

-10 dBm

/
.;,v"“‘.wuw“‘ / \ FCC_BE_UNIY2A_PEM

-40 dBm AFCC_BE ’J?’_u.:.:_j-::;

I T A s Wy

40 dBm

-70 dBm =1

CF 5.35 GHz 1000 pts

Span 150.0 MH2

Piarknr

- Type | Ref | Tre |

X-value | Y-value | Function | Function Result |l

11 | 1]
M2 2

€.35233 GHz

-23.58 dBm |
€.35008 GHz

-42.70 dBm

-

\ J N

‘:T:

Dier 8INANT 0502

802.11a, 6Mbps — Chain B

BE High Freq Section, Peak, RMS — CH64

Dt I NANT 124310

Spectrum I l?
Ref Level £.00 dém Offset 5.00 d2 « RBW 1 MH2
he AL 10d6 » SWT 100 ms » VBW 3 MHz Mode Auto Sweep
Count 110/110 TDF
® 1Pk Mzx@2Rm AvgPwr
it ¢heck | PABS M2E2] 41.53 dBm
= dFI'-'.».: FEC_BE_UNRI2A_RMS=— PABS 5.050080 GHz
/ | Mi[1) 27.16 dBm
10 d&m i7 ‘L'u 5.353075 GH2
S.00 ATy 'rll l'\
0 d8m 'i 1
/
-10 dBm ', \ll
20 d8 “" / \ 1,
: m——t
P e FCC_BE_UH [3;_— 7
Wf’-’ / b v VYT R
o o f . J ""vm
-40 dBm Foc_se_Ugnoe sws Pgh |
' r‘\\ S B Ml S
A
S0 dBm ——
40 dBm
-70 dBmy —Il
CF 5.35 GHz 1000 pts Span 150.0 MH2z
Marker
| _Type | Ref | Trc| X-value | Y-volue | Function | Function Result i
11 | 1] 5.353075 GHz -27.16 dBm | _
M2 2 £.35008 GH2 -41.52 dBm |
\ I\ )

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170524

147 of 164



Test Report N° 170524-02.TRO1

Rev. 00

802.11n20, HTO (SISO) - Chain A
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802.11n40, HTO (SISO) - Chain A

BE High Freq Section, Peak — CH62F
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802.11n40, HTO (SISO) - Chain B
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802.11n40, HT8 (MIMO) — Chain A

BE High Freq Section, Peak— CH62F
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802.11n40, HT8 (MIMO) — Chain B

BE High Freq Section, Peak — CH62F
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802.11ac80, VHTO (SISO) - Chain A

BE High Freq Section, Peak — CH58ac80
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802.11ac80, VHTO (SISO) - Chain B

BE High Freq Section, Peak — CH58ac80
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2.11ac80, VHTO (MIMO)- Chain A

BE High Freq Section, Peak — CH58ac80
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802.11ac80, VHTO (MIMO)- Chain B

BE High Freq Section, Peak — CH58ac80
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802.11ac160, VHTO (MIMO)- Chain A

BE High Freq Section, Peak — CH50ac160
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802.11ac160, VHTO (MIMO)- Chain B

BE High Freq Section, Peak — CH50ac160
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