\\\‘\"l"l'r/,
A \\_// £
o

'%/s,
o

w't

H

\

/—\ 3‘
S [ACCREDITED)
LA
CERTIFICATE #3478.01

intel
TEST REPORT

EUT Description
Brand Name
Model Name
FCC ID

Date of Test Start/End

WLAN and BT. 1x1 PCle M.2 1216 SD adapter card
Intel® Wireless-AC 9462

9462D2W

PD99462D2

2017-10-25/2017-11-29
802.11ac. Dual Band. 1x1 Wi-Fi + Bluetooth® 5. Diversity Antenna

Contact Person

Telephone/Fax/ Email

REIED (see section 5)
Applicant Intel Mobile Communications

100 Center Point Circle. Suite 200
Address Columbia. South Carolina 29210

USA

Steven Hackett

steven.c.hackett@intel.com

Reference Standards

FCC CFR Title 47 Part 15 E
(see section 1)

Test Report identification

Revision Control

170919-01.TRO1

Rev. 00
This test report revision replaces any previous test report revision
(see section 8)

The test results relate only to the samples tested.
The test report shall not be reproduced in full. without written approval of the laboratory.

Issued by Reviewed by
A H Digitally signed by Jose M. FORTES
Dlglta”y SlgnEd by \)\v‘ DN: cn=Jose M. FORTES, o=Intel Mobile
Gregory ROUSTAN Communications, ou=WRF Lab,
Date: 2017.12.08 15:16:10 email=jose.m.fortes.lopez@intel.com,
c=FR
+01'00' Date: 2017.12.08 16:29:49 +01'00"

Gregory ROUSTAN
(Test Engineer Lead)

Jose M. FORTES
(Technical Officer)

Intel Mobile Communications France S.A.S — WRF Lab
425 rue de Goa — Le Cargo B6 - 06600. Antibes. France

Tel. +33493001400 / Fax +33493001401

FO-049 RF FCC WLAN U-NII 1&2A Test Report_170807

10of95



Test Report N° 170919-01.TRO1 Rev. 00
1. Standards. reference documents and applicable tesSt Methods ..........cooviiiiiiii e 3
2. General conditions. competences and QUATANTEES ........coiiuiiiieiiiiiieiiie et e st e st e e e s b e e e s annneee s 3
T = NV AT deT aTaqY=T el = U @o] [ 11 410 o 1= T PRSP 3
B N T AT 11 T o] [T OO P P PPPPRPP 4
D EU T AU S .. 4
6. REMAIKS @N0 COMMENTS ...iiiiiiiiiiiiiiiie ettt ettt e sttt e e sttt e e s bte et e s bbe e e e aabeeeeesabee e e e s bbbt e e s st b e e e snbbeeesnebeaesanneeeens 4
A =153 Y =T o [T od =TT U T 40 = PSS 5
A% T o 10 2 B .Y N7 ot U I N PR UT S UPPPPRRP 5
7.2, BO2. 1L AINIAC — U-NI-2A <.ttt et e e e oot bbbttt e e e e e e e s bbb e e et e e e e e s e nbbbb e et e e e e e s e nbnbreeeaaeaeas 5
8. Document ReVISION HiSTOIY ..o, 5
ANNeX A, TeSt & SYStEM DESCIIPLION ...uuuuiiiiiiiiiiii s s 6
AL MEASUREMENT SYSTEM...uuiiiiieieaeaaae s aasa s s ssaa s s s s s s s s s s s s s s s s s s s s s s e s e e e e e s e s e 6

F A I =TS =0 10 ][V 1= N S TR 9
A.3  MEASUREMENT UNCERTAINTY EVALUATION ...uuuiiiiieiaia e 10
Annex B.  Test ReSUITS U-NI-1 & U-NI-2A ... ettt e e e et e e e e e e s bbb reeeaaeeeas 11
B.1  TEST CONDITIONS. ... ciiteieeiee et e e et e et e e et e e e e et oo oo et e oo e et e et e et e et e e e e e e e e e e e e e e e e e aeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaes 11
B.2  TESTRESULTS TABLES U-NII-L. .. 12
B.2.1 260dB & 99% BaANAWITLN ...ttt ettt e s na e e e e an bt e e e enr e e e e nnaeeeeantreeeans 12
B.2.2 Power Limits. Maximum Output power & Peak power SPeCtral dENSItY .........ccoovvriiiiiiieiiiiiee e 14
B.2.3 Undesirable emission limits : Band EAge (CONAUCIEA) ..........uuiiiiiiiiiiiiie et 19
B.2.4 (R Lo [Tz 1=To IS o 10 ¢TI R =T 0 1K1 T o PP TP PPPTPT PP 21

B.3  TESTRESULTS SCREENSHOT U-NII-1.. . 34
B.3.1 AoTo| 238 2 7= 1o Lo 111 To || o HE T TP PUPPTUOPUPPRPPTN 34
B.3.2 LSS = =TT 11/ o | U P EPRSOPUPPEPPT 36
B.3.3 Power Limits. Maximum Output power & Peak power spectral denSity ...........ccoouiuiiiiiiiiiiiiiiiee e 38
B.3.4 Undesirable emission limits : Band Edge (CONAUCTE) ........ccoiiiiiiiiiii et 42

B.4  TESTRESULTS TABLES U-NII-2A . 56
B.4.1 26dB & 99% BaANAWIALN ...ttt e oot e e e e e e e e e e e e e bt e e e e e e e e bnereeeaeeeaae 56
B.4.2 Power Limits. Maximum Output power & Peak power SPeCtral deNSItY ..........coovvviiriiiieiiiiieee e 58
B.4.3 Undesirable emissions limits : Band EAge (CONAUCTEA) .......coiiiiiiiiiiiiiiiiiiiiiee et e e 62
B.4.4 RAIAtET SPUIIOUS EMISSION. ... utteieitiite ittt e kbt s st et e e s et bt e e et et e e e st et e e asbb e e e esbe e e e anbe e e e anbb e e e ebnneeenanes 64

B.5 TESTRESULTS SCREENSHOT U-NII-2A ... 77
B.5.1 P31 | 238 2 7= 1o 111/ To |1 o I P EPU R SOTUPPEPPT 77
B.5.2 LSSl =TT aTo 11T/ o | 1 U P EPP T SOTPPEPPR 79
B.5.3 Power Limits. Maximum Output power & Peak power spectral denSity ...........ccooiiiiiiiiiiaiiiiiiee e 81
B.5.4 Undesirable emissions limits : Band EAge (CONAUCLEA) ........uuiiiiiiiiiiiiiie et 85
ANNEX C.  PROTOGIAPNS ..o e 91
L =y T 5 PSPPSR 91
.2 TEST SAMPLE .. tttttittitittietieet ettt ettt ettt ettt ettt ettt ettt ettt et ettt ettt et ee ettt e et e et et e e et et e e et et e e ettt e e e e £ e et e ek e e e e e e e e e e e e et et eeeenenennnnnnnnnnneres 93

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170807 2 of 95



( intel)
Test Report N° 170919-01.TRO1 Rev. 00

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 U-NIl Test Procedures New Rules v01r04 — Guidelines for compliance
testing of Unlicensed National Information Infrastructure (U-NII) Devices (Part 15. Subpart E).

4. FCC OET KDB 644545 D03 Guidance for IEEE 802.11ac v0l1 - GUIDANCE FOR IEEE Std 802.11lac™
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 21°C £3°C

Humidity 35% +10%
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4. Test samples
Sample Control # Description Model Serial # Date of receipt Note
170919-01.541 Module 9462D2W WFM: 3413E86E6045 2017-10-05
170524-02.515 Extender Board PCB00609_01 6092416-442 2017-05-30
#01 Used for Conducted
170000-01.501 Laptop Latitude E5470 DPBLMC2 2017-03-28 Tests
170220-04.504 Adapterwllzzmw to JfP Adapter M2 N/A 2017-04-10
170919-01.546 Module 9462 D2W WFM: 3413E86E603B 2017-10-05
170220-02.503 Extender Board PCB00609_01 6092416-446 2017-02-20 Used for Radiated
#02 Tests (From 30MHz
170000-01.513 Laptop Latitude E5470 FT6LMC2 2017-05-30 to 1GHz)
170727-02.511 Adapter,\jzzlesD © | 3P Adapter M2 N/A 2017-08-09
170919-01.548 Module 9462 D2W WFM: 3413E86E5FEL 2017-10-05
170220-02.504 Extender Board PCB00609_01 6092416-493 2017-02-20 Used for Radiated
#03 Tests (From 1GHz to
170801-01.S10 Laptop Latitude E7470 7KNOXF2 2017-09-13 40GHz)
170727-02.513 Adapterl\jzzlesD 1 3p Adapter M2 N/A 2017-08-09
5. EUT Features
Brand Name Intel® Wireless-AC 9462
Model Name 9462D2W
FCC ID PD99462D2
Software Version 10.1739.0-06012
Driver Version 99.0.28.6
Prototype / Production Production
802.11b/g/n 2.4GHz (2400.0 — 2483.5 MHz)
802.11a/n/ac 5.2GHz (5150.0 — 5350.0 MHz)
Supported Radios 5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)
Bluetooth 5 2.4GHz (2400.0 — 2483.5 MHz)
Antenna Information CHAIN A Div1: PIFA antenna. WiFi 2.4GHz & 5GHz and BT
CHAIN A Div2: PIFA antenna. WiFi 2.4GHz & 5GHz and BT
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 2017-12-06 A.Sayoud First Issue
I. Kharrat
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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 |
Dower Spectrum analyzer

Adapter

EUT . (‘ 10dB ATT

L

Laptop
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Radiated Setup 30 MHz - 1GHz

Spectrum analyzer w ‘owr .»“» -
°

Turn table
Radiated Setup 1 GHz - 6.4 GHz
 achieh 5
SN anHyFer z“m 2
m O E N
e — 1to2.5m T L 2 .
- 15m =
= AMAKMARMMAAMAREMAMAMAMANM —* M=
——————ay T Tumable
Radiated Setup 6.4GHz — 18 GHz
Wik s ‘ ._‘
__ Spaxctrum analyzer : “WM_ _—
- — amplifiers. ) - )
| 1todm
15m
"~ AUALALRAARARARLALARARANL—.

Turn table
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e

Radiated Setup 18 GHz — 40 GHz

Il

_Ssssnmanaiyier o
- A g

i
_— 2 15m
1tol5m

"

3
Turn table
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A.2 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0316 Spectrum analyzer FSV30 103309 Rohde & 2017-09-22 2019-09-22
Schwarz
Radiated Setup-1
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0133 | Spectrum analyzer FSV40 101358 Rohde & 2016-04-15 2018-04-15
Schwarz
Log antenna .
0137 30 MHz — 1 GHz 3142E 00156946 ETS Lindgren 2015-12-11 2017-12-11
Double Ridged Horn
0141 Antenna 3117 00157736 ETS Lindgren 2016-04-13 2018-04-13
1 GHz-18 GHz
0135 Semi Anechoic FACT 3 5720 ETS Lindgren | 2016-04-28 2018-04-28
chamber
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
N/A: Not Applicable
Radiated Setup-2
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0420 | Spectrum analyzer FSV40 101556 Ronde & 2016-04-14 2018-04-14
chwarz
Horn antenna .
0138 1 GHz — 6.4 GHz 3117 00152266 ETS Lindgren 2016-03-14 2018-03-14
Double Ridged Horn
0334 Antenna 3116C-PA 00196308 ETS Lindgren 2017-08-22 2019-08-22
18 GHz — 40 GHz
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
N/A: Not Applicable
Radiated Setup - shared equipments
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
Power Sensor Rohde &
0617 50MHz-18GHz NRP-z81 104386 2017-05-24 2019-05-24
Schwarz
(Peak and average)
Power Sensor Rohde &
0618 50MHz-18GHz NRP-Z81 104382 2017-05-24 2019-05-24
Schwarz
(Peak and average)
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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. 802.11n20 (20 MHz channel bandwidth). 802.11n40 (40MHz channel bandwidth). 802.11ac80 (80MHz
channel bandwidth) modes the EUT can transmit at both CHAIN A Divl and CHAIN A Div2 RF outputs individually. but
not simultaneously.

The conducted RF output power at Chain A Divl and Chain A Div2 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 1) E) 2) e) (Method SA-2 Alternative) of Guidance 789033 DO02.
Measured values for adjustment were within +/- 0.25 dB from the declared Target values.

U-NII-1 Conducted Power. Target Value (dBm)
Mode (S\F""Z) pae CH# (';ArquZ) Chain A Divl Chain A Div2

36 5180 17.0 17.0

802.11a 20 6Mbps 40 5200 20.5 20.0
48 5240 21.0 215

36 5180 16.5 17.0

20 HTO 40 5200 20.0 20.0

802.11n 48 5240 21.0 215
40 HTO 38F 5190 15.5 155

46F 5230 19.0 19.5

802.11ac 80 VHTO 42ac80 5210 15.0 15.0

U-NII-2A Conducted Power. Target Value (dBm)
Mode (S\F""Z) pae CH# (',:\ArquZ) Chain A Div1 Chain A Div2

52 5260 21.0 215

802.11a 20 6Mbps 56 5280 21.0 21.5
64 5320 17.0 17.5

52 5260 21.0 21.0

20 HTO 56 5280 21.0 21.5

802.11n 64 5320 17.0 17.5
40 HTO 54F 5270 19.0 18.0

62F 5310 15.0 15.0

802.11ac 80 VHTO 58ac80 5290 16.0 16.5

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

802.11ac80 (SISO) » VHTO

Alternative channels to the lowest and highest channels per band have been also tested for Band Edge compliance.
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Test Report N° 170919-01.TRO1 Rev. 00
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

o
1048 ATT
Results tables
Mode Rate Antenna Channel Frmtlj_'ezr]\cy Z?SA?_'S]W QS[J:fHE;N

36 5180 23.92 16.84

CHAIN A DIV1 40 5200 27.88 17.44

802.11a 6Mbps 48 5240 34.33 19.52
36 5180 23.97 16.80

CHAIN A DIV2 40 5200 25.28 16.96

48 5240 31.53 18.44

36 5180 24.58 17.92

CHAIN A DIV1 40 5200 27.03 18.12

48 5240 32.13 18.72

802.11n20 HTO

36 5180 24.53 17.88

CHAIN A DIV2 40 5200 26.88 18.08

48 5240 37.34 19.48
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Frequency 26dB BW 99% BW
Mode Rate Antenna Channel [MHZ] [MHZ] [MHz]
38F 5190 44.87 36.56
CHAIN A DIV1
46F 5230 45.41 36.80
802.11n40 HTO
38F 5190 43.96 36.56
CHAIN A DIV2
46F 5230 46.58 36.72
CHAIN A DIV1 42ac80 5210 84.64 75.24
802.11ac80 VHTO
CHAIN A DIV2 42ac80 5210 85.59 75.24
Max Value
See Section B.3.1 and Section B.3.2 for the screenshot results.
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B.2.2 Power Limits. Maximum Output power & Peak 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.

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.

Spectrum anabyzer

1008 4TT
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Results tables

Duty cycle
Transmission . .
Mode Rate Antenna Duration Transmission Period Duty Cycle
[ms] [%0]
[ms]
CHAIN A DIV1 2.03 2.07 98.28%
802.11a 6Mbps
CHAIN A DIV2 2.03 2.07 98.28%
CHAIN A DIV1 1.89 1.93 98.11%
802.11n20 HTO
CHAIN A DIV2 1.89 1.93 98.11%
CHAIN A DIV1 0.93 0.96 96.19%
802.11n40 HTO
CHAIN A DIV2 0.93 0.96 96.19%
CHAIN A DIV1 0.46 0.49 93.31%
802.11ac80 VHTO
CHAIN A DIV2 0.46 0.49 93.31%
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Maximum output power

Average Maximum* Maximum*
3 Fre Conducted | 14 cted Conducted | Max of
3 Rate Channel d: Antenna Output EIRP
s [MHZz] Power Output Power Output [dBm]
[dBm] [dBm] Power [mW]
CHAIN A DIV1 16.97 16.97 49.77 21.97
36 5180
. CHAIN A DIV2 17.05 17.05 50.70 22.05
d CHAIN A DIV1 20.44 20.44 110.66 25.44
« | 6Mbps 40 5200
3 CHAIN A DIV2 19.92 19.92 98.17 24.92
CHAIN A DIV1 21.08 21.08 128.23 26.08
48 5240
CHAIN A DIV2 21.27 21.27 26.27
o6 =160 CHAIN A DIV1 16.71 16.71 46.88 21.71
o CHAIN A DIV2 16.90 16.90 48.98 21.90
N
5 CHAIN A DIV1 20.14 20.14 103.28 25.14
— HTO 40 5200
8‘ CHAIN A DIV2 20.21 20.21 104.95 25.21
€2 CHAIN A DIV1 21.00 21.00 125.89 26.00
48 5240
CHAIN A DIV2 21.47 21.47 26.47
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Average . * : .
o e Conducted | ¢olibcity | Conducted | MXOf
IS Rate | Channel [MHC;] Antenna Output Output Power Output EIRP
= PO [dBm] Power [mW] BIEf
[dBm]
2 38F 5190 CHAIN A DIV1 15.30 15.47 35.23 20.47
5 HTO CHAIN A DIV2 15.20 15.37 34.43 20.37
§ CHAIN A DIV1 18.88 19.05 80.33 24.05
o 46F 5230
© CHAIN A DIV2 19.50 19.67 24.67
o
& CHAIN A DIV1 14.45 14.75 29.86 19.75
I
=t VHTO | 42ac80 | 5210
% CHAIN A DIV2 14.76 15.06 20.06

* 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)

[ =i Average Maximum*
3 Rate Channel [MH?] Antenna conducted PSD conducted PSD
= [dBm/MHz] [dBm/MHZz]
CHAIN ADIV1 5.25 5.25
36 5180
CHAIN A DIV2 5.34 5.34
©
a CHAIN ADIV1 8.73 8.73
o 6Mbps 40 5200
8 CHAIN A DIV2 8.21 8.21
CHAIN ADIV1 9.36 9.36
48 5240
CHAIN A DIV2 9.54 9.54
CHAIN A DIV1 4.72 472
36 5180
o CHAIN A DIV2 4.93 4.93
(gV]
5 CHAIN ADIV1 8.13 8.13
— HTO 40 5200
8‘ CHAIN A DIV2 8.21 8.21
@© CHAIN ADIV1 8.96 8.96
48 5240
CHAIN A DIV2 9.42 9.42
o CHAIN ADIV1 0.23 0.40
< 38F 5190
= CHAIN A DIV2 0.18 0.35
— HTO
N CHAIN ADIV1 3.83 4.00
) 46F 5230
CHAIN A DIV2 4.42 4.59
o
°§ CHAIN A DIV1 -3.00 -2.70
e VHTO 42ac80 5210
S CHAIN A DIV2 -2.68 -2.38
e}

* Maximum values are the duty cycle compensated values calculated from the measured average values

See Section B.3.3 for the screenshot results.
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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

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170807 19 of 95



Test Report N° 170919-01.TRO1

Rev. 00

For Band Edge measurements in average mode on the low frequency section. one of the two methods is used according
to section G) 6) (KDB 789033 D02):

1) Method AD (Average Detection) as per paragraph 11.G.6.c.

2) Method VB (Averaging using reduced video bandwidth) as per paragraph 11.G.6.d.

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 —
815.209(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.
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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.
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Radiated Setup 30 MHz - 1GHz

~ Mack wath
Spectram amahyzer M‘N* -
m = < |
' S— 1todm A m
B0 ¢cm
! @ - . A
Turn table
Radiated Setup 1 GHz — 6.4 GHz
- T—
im
i_. 1ta2s5m
Turn table

Radiated Setup 6.4GHz — 18 GHz

Rackwitn
__Spactrum anatyzer w#m —

Turn table
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Radiated Setup 18 GHz - 40 GHz
—
SN anater .
o } 1to2.5m Lam N
15m
—
J UUNMYVUUUVY Y L S
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.
Ewmeas 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 Divl
Radiated Spurious — CH36
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
72.0 28.0 40.0 12.0
178.9 27.7 435 15.8
183.0 284 --- 435 151
216.0 311 435 12.4
500.0 35.3 46.0 10.7
640.1 38.2 46.0 7.8
1190.2 44.4 54.0 9.6
1190.2 49.1 74.0 24.9
10350.8 59.5 74.0 14.5
10358.0 47.7 54.0 6.3
25937.8 37.0 54.0 17.0
Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuVv/m dBuVv/m dB
72.0 27.3 40.0 12.8
96.0 29.6 435 13.9
115.2 27.7 435 15.8
216.0 30.8 46.0 15.2
500.1 355 46.0 10.5
640.0 38.4 46.0 7.6
1190.2 43.8 54.0 10.2
1190.2 48.0 74.0 26.0
10400.1 41.1 54.0 12.9
10407.8 53.3 74.0 20.7
25938.6 36.9 54.0 17.1
25967.9 47.0 74.0 27.0
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Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
62.5 29.7 40.0 10.4
115.1 28.0 435 15.5
216.0 31.3 435 12.2
437.6 35.5 46.0 10.5
500.0 34.9 46.0 11.2
640.0 38.2 46.0 7.9
1190.2 441 54.0 9.9
1190.5 48.5 --- 74.0 25.5
10482.2 42.1 54.0 11.9
10486.1 56.1 74.0 17.9
22848.5 --- 36.5 54.0 17.5
30 MHz — 40 GHz. 802.11a. 6Mbps. Chain A Div2
Radiated Spurious — CH36
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
59.5 324 40.0 7.6
72.0 27.3 40.0 12.7
115.2 27.1 --- 435 16.4
216.0 30.9 46.0 15.1
500.0 34.9 46.0 11.1
640.0 38.3 46.0 7.7
1190.2 48.3 74.0 25.7
1190.5 43.5 54.0 10.5
20720.0 37.1 54.0 16.9
FO-049 RF FCC WLAN U-NII 1&2A Test Report _170807 26 of 95



6

ntel)

Test Report N° 170919-01.TRO1 Rev. 00
Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin

MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 27.2 40.0 12.8
96.0 26.5 43.5 17.0
115.2 28.4 435 15.1
216.0 31.6 46.0 14.4
437.6 36.7 46.0 9.3

640.0 37.9 46.0 8.1

1190.2 44.2 54.0 9.8

1190.2 48.2 74.0 25.8

20799.9 39.2 54.0 14.8

Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin

MHz dBuVv/m dBuVv/m dBuVv/m dB
72.0 26.7 40.0 13.4
96.0 27.6 435 15.9
115.2 274 --- 435 16.1
216.0 31.8 435 11.7
500.1 35.0 46.0 11.0
640.0 37.6 46.0 8.4
1190.2 48.8 74.0 25.2
1190.5 43.8 54.0 10.2

25896.7 36.8 54.0 17.2
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30 MHz — 40 GHz. 802.11n20. HTO. Chain A Divl
Radiated Spurious — CH36
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
72.0 28.6 40.0 11.4
115.2 26.9 435 16.6
216.0 31.2 435 12.3
437.6 36.3 46.0 9.7
500.1 36.4 46.0 9.6
640.0 38.5 46.0 7.6
1190.2 44.0 54.0 10.0
1190.2 48.8 74.0 25.2
10358.0 52.1 74.0 22.0
10360.4 42.3 54.0 11.7
20720.3 37.9 54.0 16.1
Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuv/m dBuVv/m dBuV/m dB
72.0 275 40.0 12.5
79.0 274 40.0 12.6
96.0 275 435 16.0
115.2 274 --- 435 16.1
216.0 31.9 46.0 14.1
640.0 37.0 46.0 9.0
1190.2 --- 44.1 54.0 9.9
1190.2 47.7 74.0 26.3
20720.0 38.1 54.0 15.9
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Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 26.9 40.0 13.1
95.9 26.6 435 16.9
115.2 26.9 435 16.6
216.0 30.9 46.0 15.1
500.1 35.6 46.0 10.4
640.0 38.2 46.0 7.8
1190.2 43.9 54.0 10.1
1190.2 48.9 74.0 25.1
20959.9 39.7 54.0 14.3
30 MHz — 40 GHz. 802.11n20. HTO. Chain A Div2
Radiated Spurious — CH36
Frequency MaxPeak Avg Limit Margin
MHz dBuv/m dBuVv/m dBuV/m dB
62.4 27.1 40.0 12.9
72.0 26.7 40.0 13.3
115.2 27.8 435 15.7
216.0 321 46.0 13.9
500.0 36.2 46.0 9.8
640.0 375 46.0 8.5
1190.2 44.0 54.0 10.0
1190.2 48.5 74.0 25.6
20720.0 38.1 54.0 15.9
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Radiated Spurious — CH40
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 27.0 40.0 13.0
96.0 29.0 43.5 145
115.2 27.8 435 15.7
216.0 31.7 46.0 14.3
500.0 36.5 46.0 9.5
640.0 39.0 46.0 7.0
1190.5 43.6 54.0 10.4
1190.5 48.8 74.0 25.2
10476.9 52.6 74.0 21.4
10486.6 --- 42.6 54.0 114
20799.9 39.0 54.0 15.0
Radiated Spurious — CH48
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuVv/m dBuVv/m dB
96.0 26.6 435 16.9
115.2 27.1 435 16.4
201.7 33.7 435 9.8
216.0 31.8 46.0 14.2
500.0 35.9 46.0 10.1
640.0 38.8 46.0 7.2
1190.2 43.9 54.0 10.1
1190.2 48.0 74.0 26.0
25918.9 36.7 54.0 17.3
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30 MHz — 40 GHz. 802.11n40. HTO. Chain A Divl
Radiated Spurious — CH38F
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
72.0 26.3 40.0 13.7
115.2 26.9 435 16.6
216.0 30.8 46.0 15.2
437.6 345 46.0 115
500.1 351 46.0 10.9
640.0 38.6 46.0 7.4
1190.2 48.1 74.0 26.0
1190.5 44.0 54.0 10.0
22225.0 36.6 54.0 17.4
Radiated Spurious — CH46F
Frequency MaxPeak Avg Limit Margin
MHz dBuv/m dBuVv/m dBuV/m dB
72.0 28.0 40.0 12.0
115.2 26.7 --- 435 16.8
216.0 31.3 46.0 14.7
437.6 35.2 46.0 10.8
500.0 35.3 46.0 10.7
640.0 38.0 46.0 8.0
1190.2 441 54.0 10.0
1190.2 49.2 74.0 24.8
20920.0 37.4 54.0 16.6
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30 MHz — 40 GHz. 802.11n40. HTO. Chain A Div2
Radiated Spurious — CH38F
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
71.9 27.2 40.0 12.9
115.2 27.0 435 16.5
216.0 31.0 46.0 15.0
437.5 35.9 46.0 10.1
500.0 35.7 46.0 10.3
640.0 394 46.0 6.6
1190.2 --- 44.1 54.0 9.9
1190.2 47.8 74.0 26.2
20760.3 37.0 54.0 17.0
Radiated Spurious — CH46F
Frequency MaxPeak Avg Limit Margin
MHz dBuv/m dBuVv/m dBuV/m dB
96.0 28.8 435 14.7
115.2 26.5 --- 435 17.0
216.0 30.8 435 12.7
437.6 35.2 46.0 10.9
500.1 36.6 46.0 9.4
640.0 38.2 46.0 7.8
1190.2 441 54.0 9.9
1190.2 48.0 74.0 26.1
20920.0 39.7 54.0 14.3
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30 MHz — 40 GHz. 802.11ac80. VHTO. Chain A Divl
Radiated Spurious — CH42ac80
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
96.0 25.8 43.5 17.7
115.2 26.4 43.5 17.1
312.0 33.3 46.0 12.7
320.0 33.3 46.0 12.7
500.1 35.5 46.0 10.6
640.0 38.5 46.0 7.5
1190.2 43.9 54.0 10.1
1190.2 47.6 74.0 26.4
20839.8 37.2 54.0 16.8
30 MHz — 40 GHz. 802.11ac80. VHTO. Chain A Div2
Radiated Spurious — CH42ac80
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuVv/m dBuVv/m dB
96.0 24.5 43.5 19.0
312.0 33.3 46.0 12.7
320.0 33.3 46.0 12.7
437.6 34.9 46.0 11.1
500.0 35.3 46.0 10.7
640.0 39.0 46.0 7.0
1190.2 47.7 74.0 26.3
1190.5 43.4 54.0 10.6
20839.8 39.0 54.0 15.0
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B.3 Test Results Screenshot U-NII-1
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V2. 802.11n40. HTO
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B.3.2 99% Bandwidth
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CHAIN A DIV1. 802.11n40. HTO

Rel Lewel 15.00 c@m & RBW 500 kHz

= AL 25 dE & SWT 10 ms & VYVBW 2 MHz Mode suto Sweep
TOF

@ 1Pk View

Channel 46F

mML[1] =278 dBm|
- B T P ——" I_’J.J,.{.,.,ILWM“..J._ 5. 1900000 GHz|
fﬁ 1 Do Bw l B0 BODNMON00D MHZ

10 dBm

0 d8m

-10 dBm l':l‘ 5

w-— JLMF_,..'”“FI i, \"II“L_HJ. dschf b

-30 dBm

-40 dBmy

-30 dBm

<40 dBEm

=30 dBm

=30 dBm

CF 523 GHz

1000 pts HSpan 800 MHz
— +

4

Citer MOV ANT 174035

CHAIN A DIV1. 802.11n20. VTHO

Channel 42ac80

Rel Level 15.00 o&m & RBW 1 MHz
L 25 dB & SWT 10 ms & YBW 3 MHz Mode asuto Sweep
TOF
@ 1Pk View
m1[1]) — b Bl diBm|
10 dBm

5.150000 GHz
1 sl ummr—\.*,.—MW-*\ T2785, 240000000 MHz
1 e

o dim va

-10 dBm / \
S, -

=40 dBmy

-30 dBm

<40 dBEm

=30 dBm

=30 dBm

OF 521 GHz

1000 pts Hpan 120.0 MHz
— +
L Jh

A

Citer MOV AT 175008

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170807 37 of 95



Test Report N° 170919-01.TRO1

B.3.3 Power Limits. Maximum Output power & Peak power spectral density
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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
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Results tables

Frequency 26dB BW | 99% BW
Mode Rate Antenna Channel [MHz] [MHZ] [MHz]
52 5260 27.78 17.88
CHAIN A DIV1 56 5280 27.98 17.52
64 5320 2417 16.76
802.11a 6Mbps
52 5260
CHAIN A DIV2 56 5280 29.48 18.16
64 5320 23.92 16.80
52 5260 30.58 18.48
CHAIN A DIV1 56 5280 28.83 18.44
64 5320 2453 17.88
802.11n20 HTO
52 5260 30.73 18.72
CHAIN A DIV2 56 5280
64 5320 24.27 17.88
54F 5270 45.14 36.72
CHAIN ADIV1
62F 5310 43.69 36.56
802.11n40 HTO
54F 5270
CHAIN A DIV2
62F 5310 43.24 36.56
CHAIN A DIV1 58ac80 5290 85.97 75.12
802.11ac80 VHTO
CHAIN A DIV2 58ac80 5290

See Section B.5.1 and Section B.5.2 for the screenshot results.
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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.

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.

Spectrum anabyzer

Adagiter

1008 4TT

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170807 58 of 95



Test Report N° 170919-01.TRO1 Rev. 00
Results tables
Duty cycle
Transmission . .
Mode Rate Antenna Duration Transmission Period Duty Cycle
[ms] [%]
[ms]
CHAIN A DIVl 2.03 2.07 98.28%
802.11a 6Mbps
CHAIN A DIV2 2.03 2.07 98.28%
CHAIN A DIV1 1.89 1.93 98.11%
802.11n20 HTO
CHAIN A DIV2 1.89 1.93 98.11%
CHAIN A DIV1 0.93 0.96 96.19%
802.11n40 HTO
CHAIN A DIV2 0.93 0.96 96.19%
CHAIN A DIVl 0.46 0.49 93.31%
802.11ac80 VHTO
CHAIN A DIV2 0.46 0.49 93.31%
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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 CHAIN A DIV1 21.10 21.10 128.82 26.10
CHAIN A DIV2 21.27 21.27 133.97 26.27
@©
e CHAIN A DIV1 21.00 21.00 125.89 26.00
« | 6Mbps 56 5280
= CHAIN A DIV2 21.52 21.52 26.52
CHAIN A DIV1 17.04 17.04 50.58 22.04
64 5320
CHAIN A DIV2 17.33 17.33 54.08 22.33
= o CHAIN A DIV1 20.93 20.93 123.88 25.93
o CHAIN A DIV2 21.23 21.23 132.74 26.23
AN
IS CHAIN A DIV1 20.81 20.81 120.50 25.81
— HTO 56 5280
8‘ CHAIN A DIV2 21.50 21.50 26.50
@© CHAIN A DIV1 17.17 17.17 52.12 22.17
64 5320
CHAIN A DIV2 17.26 17.26 53.21 22.26
o CHAIN A DIV1 18.95 19.12 24.12
< 54F 5270
5 HTO CHAIN A DIV2 17.90 18.07 64.10 23.07
;! CHAIN A DIV1 14.62 14.79 30.12 19.79
S 62F 5310
CHAIN A DIV2 15.08 15.25 33.49 20.25
o
ﬁ CHAIN A DIV1 15.49 15.79 37.94 20.79
= | VHTO | 58ac80 | 5290
= CHAIN A DIV2 15.99 16.29 21.29
(e}
*

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)

© Fre Average Maximum*
3 Rate Channel [Mquj Antenna conducted PSD conducted PSD
= [dBm/MHZz] [dBm/MHZ]
CHAIN ADIV1 9.38 9.38
52 5260
CHAIN A DIV2 9.55 9.55
©
d CHAIN ADIV1 9.28 9.28
o 6Mbps 56 5300
8 CHAIN A DIV2 9.81 9.81
CHAIN ADIV1 5.38 5.38
64 5320
CHAIN A DIV2 5.68 5.68
CHAIN A DIV1 8.91 8.91
52 5260
o CHAIN A DIV2 9.21 9.21
(o]
g CHAIN ADIV1 8.80 8.80
— HTO 56 5300
8‘ CHAIN A DIV2 9.47 9.47
@© CHAIN ADIV1 5.23 5.23
64 5320
CHAIN A DIV2 5.31 5.31
o CHAIN ADIV1 3.91 4.08
< 54F 5270
5 CHAIN A DIV2 2.86 3.03
- HTO
I CHAIN ADIV1 -0.40 -0.23
8 62F 5310
CHAIN A DIV2 0.04 0.21
o
% CHAIN ADIV1 -1.94 -1.64
= VHTO 58ac80 5290
S CHAIN A DIV2 -1.43 -1.13
[o0]

* Maximum values are the duty cycle compensated values calculated from the measured average values

See Section B.5.3 for the screenshot results.
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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

FO-049 RF FCC WLAN U-NII 1&2A Test Report _170807

62 of 95



Test Report N° 170919-01.TRO1

Rev. 00

For Band Edge measurements in average mode on the low frequency section. one of the two methods is used according
to section G) 6) (KDB 789033 D02):

1) Method AD (Average Detection) as per paragraph 11.G.6.c.

2) Method VB (Averaging using reduced video bandwidth) as per paragraph 11.G.6.d.

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.

§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 (b) (3)

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.
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Radiated Setup 30MHz - 1GHz
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Radiated Setup 18 GHz - 40 GHz
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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
Ewmeas 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 Divl
Radiated Spurious — CH52
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
71.9 24.0 40.0 16.0
115.1 25.2 43.5 18.3
192.0 284 435 15.1
216.0 31.0 43.6 12.6
437.6 36.7 46.0 9.3
640.0 39.2 46.0 6.8
1190.2 44.0 54.0 10.0
1190.5 48.3 74.0 25.7
25903.2 36.9 54.0 17.1
Radiated Spurious — CH56
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
72.0 24.7 40.0 15.3
115.2 25.5 43.5 18.0
216.0 317 46.0 14.3
312.0 34.3 46.0 11.7
437.6 35.8 46.0 10.2
640.0 39.1 46.0 6.9
1190.2 44.1 54.0 9.9
1190.2 48.0 74.0 26.0
25911.3 37.0 54.0 17.0
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Radiated Spurious — CH64
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 28.4 40.0 11.6
115.2 25.8 435 17.7
183.0 28.8 435 14.7
216.0 30.2 46.0 15.8
437.5 35.6 46.0 10.4
640.0 41.2 46.0 4.8
1190.0 47.1 74.0 26.9
1190.2 43.7 54.0 10.3
21280.0 37.0 54.0 17.0
30 MHz - 40 GHz. 802.11a. 6Mbps. Chain A Div2
Radiated Spurious — CH52
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
72.0 24.5 40.0 15.5
96.0 24.1 --- 435 19.4
216.0 29.6 46.0 16.5
360.0 34.6 46.0 11.4
437.6 36.6 46.0 9.4
640.0 38.3 46.0 7.7
1190.2 43.9 54.0 10.1
1190.2 48.3 74.0 25.7
10520.9 45.1 54.0 8.9
10527.2 53.9 74.0 20.1
21039.8 375 54.0 16.5
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Radiated Spurious — CH56
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 24.1 40.0 15.9
115.2 25.8 435 17.7
216.0 30.6 46.0 154
437.6 36.3 46.0 9.7
500.0 35.7 46.0 10.3
640.0 40.5 46.0 55
1190.0 48.0 74.0 26.0
1190.5 --- 43.7 54.0 10.3
10561.0 441 54.0 9.9
10563.0 54.3 74.0 19.7
21120.0 38.5 54.0 15.5
Radiated Spurious — CH64
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuVv/m dBuVv/m dB
72.0 25.8 40.0 14.2
115.2 25.7 435 17.8
192.0 27.7 --- 435 15.8
216.0 30.3 46.0 15.7
437.6 36.5 46.0 9.5
640.0 38.4 46.0 7.6
1190.2 44.0 54.0 10.0
1190.2 48.3 74.0 25.7
10629.7 51.9 74.0 221
10642.2 43.0 54.0 11.0
21279.7 374 54.0 16.7
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30 MHz — 40 GHz. 802.11n20. HTO. Chain A Divl
Radiated Spurious — CH52
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
71.9 26.4 40.0 13.6
95.9 23.3 435 20.2
115.1 25.3 435 18.2
216.0 30.7 46.0 15.3
437.6 355 46.0 10.5
640.0 38.9 46.0 7.1
1190.2 43.8 54.0 10.2
1190.5 48.3 74.0 25.7
21040.1 --- 39.1 54.0 14.9
Radiated Spurious — CH56
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
71.9 24.6 40.0 154
115.2 25.9 --- 435 17.6
216.0 30.7 435 12.8
312.0 33.0 46.0 13.0
437.6 36.0 46.0 10.0
640.0 38.8 46.0 7.2
1190.2 43.9 54.0 10.1
1190.5 48.7 74.0 25.3
10562.0 --- 41.3 54.0 12.7
10573.1 50.6 74.0 234
21120.3 385 54.0 15.5
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Radiated Spurious — CH64
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 26.3 40.0 13.7
115.2 24.9 435 18.6
216.0 31.6 46.0 14.4
437.6 36.1 46.0 9.9
500.1 35.3 46.0 10.7
640.0 38.5 46.0 7.5
1190.0 47.5 74.0 26.5
1190.2 43.9 54.0 10.2
10640.3 50.0 74.0 24.0
10644.6 39.9 54.0 141
21280.0 37.7 54.0 16.3
30 MHz — 40 GHz. 802.11n20. HTO. Chain A Div2
Radiated Spurious — CH52
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
71.9 27.6 40.0 12.4
115.2 25.6 435 18.0
216.0 31.8 435 11.8
437.5 35.9 46.0 10.1
500.1 37.1 46.0 8.9
640.0 38.6 46.0 7.4
1190.2 43.7 54.0 10.3
1190.5 48.0 74.0 26.0
10520.4 --- 44.7 54.0 9.3
10520.4 54.7 74.0 19.3
21039.8 38.8 54.0 15.2
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Radiated Spurious — CH56
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuVv/m dB
72.0 25.1 40.0 15.0
115.2 26.6 435 16.9
216.0 30.5 46.0 15.5
437.6 35.3 46.0 10.7
500.0 37.0 46.0 9.0
640.0 41.3 46.0 4.7
1190.2 44.0 54.0 10.0
1190.2 48.0 74.0 26.0
10558.6 45.2 54.0 8.9
10562.5 54.8 74.0 19.2
21120.3 37.3 54.0 16.7
Radiated Spurious — CH64
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuVv/m dBuVv/m dB
72.0 24.8 40.0 15.2
115.2 255 435 18.0
216.0 304 46.0 15.6
437.5 355 46.0 10.5
576.0 35.3 46.0 10.7
640.0 41.0 46.0 5.0
1190.2 43.8 54.0 10.2
1190.5 48.4 --- 74.0 25.6
10637.9 43.2 54.0 10.8
10643.7 52.8 74.0 21.2
21279.7 38.5 54.0 15.5
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30 MHz — 40 GHz. 802.11n40. HTO. Chain A Divl
Radiated Spurious — CH54F
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
72.0 26.7 40.0 13.3
96.0 254 435 18.1
216.0 30.8 46.0 15.2
437.6 35.2 46.0 10.9
500.1 35.0 46.0 11.0
640.0 36.8 46.0 9.2
1190.2 44.0 54.0 10.0
1190.2 49.0 74.0 25.1
21080.0 38.0 54.0 16.0
Radiated Spurious — CH62F
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
72.0 26.1 40.0 13.9
96.0 33.6 435 9.9
115.2 25.6 435 17.9
216.0 30.8 46.0 15.2
437.6 35.8 46.0 10.2
640.0 37.8 46.0 8.2
1190.0 48.5 74.0 255
1190.2 44.4 54.0 9.6
25937.2 36.9 54.0 17.1
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30 MHz — 40 GHz. 802.11n40. HTO. Chain A Div2
Radiated Spurious — CH54F
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
72.0 24.2 40.0 15.8
115.2 24.7 435 18.8
216.0 30.8 46.0 15.2
312.0 334 46.0 12.7
437.6 34.8 46.0 11.2
640.0 38.9 46.0 7.2
1190.2 44.0 54.0 10.0
1190.5 48.6 74.0 254
10539.8 51.2 74.0 22.8
10541.7 41.4 54.0 12.6
21079.8 394 54.0 14.6
Radiated Spurious — CH62F
Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuv/m dBuV/m dB
71.9 26.3 40.0 13.7
115.2 25.3 --- 435 18.2
216.0 30.5 435 13.0
272.0 36.0 46.0 10.0
437.6 35.3 46.0 10.7
640.0 41.2 46.0 4.8
2127.9 --- 37.1 54.0 16.9
2129.1 56.8 74.0 17.2
10606.0 51.8 74.0 22.3
10611.8 40.9 54.0 13.2
21239.8 375 54.0 16.5
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30 MHz — 40 GHz. 802.11ac80. HTO. Chain A Div1

Radiated Spurious — CH58ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBpVv/m dBuV/m dB
71.9 274 40.0 12.6
96.0 25.7 435 17.8
216.0 30.1 46.0 15.9
437.6 36.6 46.0 9.4
500.0 36.1 46.0 9.9
640.0 38.1 46.0 7.9

2127.1 --- 36.7 54.0 17.3
2130.3 56.2 74.0 17.8
21159.9 375 54.0 16.5
30 MHz — 40 GHz. 802.11ac80. HTO. Chain A Div2
Radiated Spurious — CH58ac80

Frequency MaxPeak Avg Limit Margin
MHz dBuVv/m dBuVv/m dBuVv/m dB
71.9 26.1 40.0 13.9
96.0 341 435 9.4
115.2 25.1 --- 435 18.4
216.0 30.6 46.0 154
437.5 34.8 --- 46.0 11.2
640.0 374 46.0 8.6
2126.1 36.6 54.0 17.4
2126.1 50.5 74.0 235

25935.8 37.3 54.0 16.7
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B.5 Test Results Screenshot U-NII-2A
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CHAIN A DIV2. 802.11n40. HTO

Channel 54F
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CHAIN A DIV2. 802.11ac80. VHTO
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B.5.2 99% Bandwidth
CHAIN A DIV2. 802.11a. 6Mbps
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Channel 54F
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Rev. 00
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B.5.3 Power Limits. Maximum Output power & Peak power spectral density

Channel 56

Channel 64

CHAIN A DIV2. 802.11a. 6Mbps
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Channel 56

Channel 64

CHAIN A DIV2. 802.11n20. HTO
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Channel 54F

Channel 62F

CHAIN A DIV1. 802.11n40. HTO
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CHAIN A DIV1. 802.11ac80. VHTO

Channel 58ac80
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B.5.4 Undesirable emissions limits : Band Edge (Conducted)
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802.11n20. HTO - Chain A Divl

BE High Freq Section. Peak. RMS — CH64
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802.11n40. HTO - Chain A Divl

BE High Freq Section. Peak — CH62F
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802.11n40. HTO - Chain A Div2

BE High Freq Section. Peak — CH62F
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