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1. Standards, reference documents and applicable test methods

1. RSS-247 Issue 2 - Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-
Exempt Local Area Network (LE-LAN) Devices.

2. RSS-Gen Issue 4 - General Requirements for Compliance of Radio Apparatus.

3. FCC OET KDB 789033 D02 General U-NII 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 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 a Registered Test Site listed by
IC, with IC Assigned Code 1000Y.

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.

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

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

AN

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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Test Report N° 170524-02.TR09 Rev. 00
4. Test samples
Sample Control # Description Model Serial # Date of receipt Note
170524-02.504 Module 9560NGW WFM: 3413E8900F1F | 2017-05-30
#01 170524-02.515 Extender Board PCB00609_01 6092416-442 2017-05-30 Used fot;‘;‘t"snd”‘:ted
170000-01.S04 Laptop Latitude E5470 DMRKMC2 2017-05-10
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. BUT Features

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

ICID 1000M-9560NG
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 - 5150-5250 MHz
RSS part Test name Verdict
RSS-247 Clause 6.2.1.1 Power Limits. Maximum E.I.R.P. P
RSS-247 Clause 6.2.1.1 E.l.R.P power spectral density P
RSS-247 Clause 6.2.1.2 L .
RSS-GEN, Clause 8.9 Unwanted emissions limits: Band Edge (Conducted) P
RSS-247 Clause 6.2.1.2 o Lo . o .
RSS-GEN., Clause 8.9 Unwanted emissions limits: Spurious emission (Radiated) P
7.2. 802.11 a/n/ac — 5250-5350 MHz
RSS part Test name Verdict
RSS-247 Clause 6.2.2.1 Power Limits. Maximum output power P
RSS-247 Clause 6.2.2.1 Power spectral density P
RSS-247 Clause 6.2.2.2 o -
RSS-GEN, Clause 8.9 Unwanted emissions limits: Band Edge (Conducted) P
RSS-247 Clause 6.2.2.2 - S . - .
RSS-GEN. Clause 8.9 Unwanted emissions limits: Spurious emission (Radiated) P
P: Pass
F: Fail
NM: Not Measured
NA: Not Applicable
8. Document Revision History
Revision # Date Modified by | Revision Details
Rev. 00 2017-07-13 A.Sayoud First Issue
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Test Report N° 170524-02.TR09 Rev. 00

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 and ANSI C63.10 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

Spectrum analyzer

0]
EUT ~= 10dBATT

Radiated Setup < 1GHz

Spectram amabyrer m ,
- :.~-A...~ u ~ 4 m .

flwodm

B0 cm

" Turn table
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e

Radiated Setup 1 GHz - 18 GHz

i

15m

e

Turn table

Radiated Setup 18 GHz - 40 GHz

I

e .

110 2.5m

15m

OO N T L =

Turn table

FO-047 RF IC WLAN 5.2GHz Test Report_170524 7 of 165



Test Report N° 170524-02.TR09 Rev. 00
A.2 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial # Manufacturer Cal. Date Cal. Due Date
0316 Spectrum analyzer FSV30 103309 Rohde & 2017-01-30 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 MUz — 1 GHz 3142E 00156946 ETS Lindgren 2015-12-11 2017-12-11
Horn antenna .
0138 1 GHz - 6.4 GHz 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'Ghiy - 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 | ,e'cGHz - 40 GHz 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
FO-047 RF IC WLAN 5.2GHz Test Report_170524 8 of 165
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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

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 at chain A and B 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 analyzer with the channel

integration method according to section 12.3.2.4 (Method SA-2 Alternative) of ANSI C63.10-2013.
Measured values for adjustment were within -0.25 dB/+0.25 dB from the declared Target values.

Frequency Band 5150-5250 MHz Conducted Power, Target Value (dBm)
MIMO at
BW Data Freq. SISO SISO
Woes (MH2) Rate CH# 1 (MHz) Chain A Chang | Pothports
A and B
36 5180 16.5 16.5 -
802.11a 20 6Mbps 40 5200 16.5 16.5 -
48 5240 16.5 16.5 -
36 5180 16.5 16.5 17
20 e 40 5200 16,5 17 17
802.11n 48 5240 16.5 16.5 17
HTO 38F 5190 17.5 17.5 18
40 "
HT8 46F 5230 175 17.5 18
802.11ac 80 VHTO 42ac80 5210 18 18 18
802.11ac 160 VHTO 50ac160 5250 14 14 14.5
Frequency Band 5250-5350 MHz Conducted Power, Target Value (dBm)
Vode BW Data - Freq. SISO SISO M'Moofébom
(MHz) Rate (MHz) Chain A Chain B P
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 oo 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

802.11ac160 (SISO) = VHTO

802.11ac160 (MIMO) > VHTO

Alternative channels to the lowest and highest channels per band have been also tested for Band Edge compliance

FO-047 RF IC WLAN 5.2GHz Test Report_170524
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B.2 Test Results Tables 5150 - 5250 MHz

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 analkyzer

]
1008 ATT
Results tables
Mode Rate Antenna Channel Frmt;'ezr]\cy Z?SA?_'S]W QS[J:;)HE;N

36 5180 24.98 16.84

SISO CHAIN A 40 5200 27.98 16.84

802.11a 6Mbps 48 5240 45.50 16.84
36 5180 24.22 16.84

SISO CHAIN B 40 5200 27.17 16.84

48 5240 45.60 16.84

36 5180 24.37 17.88

SISO CHAIN A 40 5200 29.52 17.92

48 5240 48.45 17.92

802.11n20 HTO

36 5180 24.42 17.88

SISO CHAIN B 40 5200 28.22 17.88

48 5240 47.70 17.88

36 5180 24.92 17.92

MIMO CHAIN A 40 5200 24.78 17.92

48 5240 25.82 17.96

802.11n20 HT8

36 5180 2417 17.92

MIMO CHAIN B 40 5200 25.27 17.92

48 5240 25.97 17.92

FO-047 RF IC WLAN 5.2GHz Test Report_170524 11 of 165
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Frequency 26dB BW 99% BW

Mode Rate Antenna Channel [MHZ] [MHZ] [MHz]
38F 5190 45.14 36.56

SISO CHAIN A
46F 5230 43.24 36.56

HTO

38F 5190 44.41 36.56

SISO CHAIN B
46F 5230 43.69 36.56

802.11n40

38F 5190 46.03 36.72

MIMO CHAIN A
46F 5230 44.96 36.56

HT8

38F 5190 44.41 36.40

MIMO CHAIN B
46F 5230 42.97 36.40
VHTO SISO CHAIN A 42ac80 5210 84.83 75.12
SISO CHAIN B 42ac80 5210 83.87 75.12

802.11ac80
VHTO MIMO CHAIN A 42ac80 5210 86.54 75.24
MIMO CHAIN B 42ac80 5210 84.44 75.12
VHTO SISO CHAIN A 50ac160 5250 165.17 153.80
SISO CHAIN B 50ac160 5250 164.51 153.00
802.11ac160
VT MIMO CHAIN A 50ac160 5250 164.17 153.00
MIMO CHAIN B 50ac160 5250 163.18 152.00
Max Value
FO-047 RF IC WLAN 5.2GHz Test Report_170524 12 of 165
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B.2.2 Power Limits. Maximum E.l.LR.P & Maximum E.I.R.P spectral density

Test limits

RSS-247 Limits

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

Test procedure

The Maximum Conducted Output Power was measured using the channel integration method according to section
12.3.2.4 (Method SA-2 Alternative) of ANSI C63.10-2013

The maximum power spectral density (PSD) was measured using the method according to section 12.5 (Method
SA-2 Alternative) of ANSI C63.10-2013.

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 analkyzer

1008 ATT

FO-047 RF IC WLAN 5.2GHz Test Report_170524 13 of 165
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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-047 RF IC WLAN 5.2GHz Test Report_170524 14 of 165
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Maximum output power
o Average Maximum* Maximum* Max of
o} Freq. Conducted Conducted Conducted
§ REE e [MHZz] AT Output Power | Output Power Output [E:;;
[dBm] [dBm] Power [mW]
36 5180 SISO CHAIN A 16.36 16.36 43.25 21.36
. SISO CHAIN B 16.46 16.46 44.26 21.46
e SISO CHAIN A 16.50 16.50 44.67 21.50
«~ | 6Mbps 40 5200
= SISO CHAIN B 16.46 16.46 44.26 21.46
SISO CHAIN A 16.51 16.51 44.77 21.51
48 5240
SISO CHAIN B 16.56 16.56 45.29 21.56
o6 =160 SISO CHAIN A 16.62 16.62 45.92 21.62
SISO CHAIN B 16.74 16.74 47.21 21.74
SISO CHAIN A 16.65 16.65 46.24 21.65
HTO 40 5200
SISO CHAIN B 16.86 16.86 48.53 21.86
SISO CHAIN A 16.69 16.69 46.67 21.69
48 5240
SISO CHAIN B 16.69 16.69 46.67 21.69
S MIMO CHAIN A 13.51 13.68 23.36 18.68
:'g 36 5180 | MIMO CHAIN B 13.70 13.87 24.38 18.87
S Combined A+B 16.62 16.79 47.74 21.79
MIMO CHAIN A 13.63 13.80 24.01 18.80
HT8 40 5200 | MIMO CHAIN B 13.65 13.82 24.10 18.82
Combined A+B 16.65 16.82 48.12 21.82
MIMO CHAIN A 13.66 13.83 24.18 18.83
48 5240 MIMO CHAIN B 13.70 13.87 24.38 18.87
Combined A+B 16.69 16.86 48.56 21.86
FO-047 RF IC WLAN 5.2GHz Test Report_170524 15 of 165
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o sz(ejraged Max(ijmum; Max(ijmum; Max of
-é REE e [';;ii'] AT Oﬁ?pnutu;ct)?/ver Oﬁ&)nutulfé?/ver chutl:)ztte [i :'fr’rﬁ’]

[dBm] [dBm] Power [mW]

SISO CHAIN A 17.40 17.54 56.83 22.54

38F 5190
HTO SISO CHAIN B 17.18 17.33 54.12 22.33
SISO CHAIN A 17.26 17.40 55.03 22.40

46F 5230
o SISO CHAIN B 17.16 17.31 53.87 22.31
= MIMO CHAIN A 14.60 14.94 31.19 19.94
é! 38F 5190 | MIMO CHAIN B 14.39 14.71 29.61 19.71
© HTS Combined A+B 17.51 17.84 60.80 22.84
MIMO CHAIN A 14.55 14.89 30.84 19.89
46F 5230 MIMO CHAIN B 14.35 14.67 29.33 19.67
Combined A+B 17.46 17.79 60.17 22.79
5 SISO CHAIN A 17.49 17.80 60.26 22.80
% 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 13.06 13.66 23.24 18.66
Combined A+B 17.27 17.88 61.33 22.88
o SISO CHAIN A 13.32 13.84 24.23 18.84
% SISO CHAIN B 13.35 13.89 24.48 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 28.29 19.52

* 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* Maximum*
3 Rate Channel [Mqu.] Antenna conducted PSD | conducted PSD EIRP PSD
= [dBm/MHz] [dBm/MHZ] [dBm/MHZz]
SISO CHAIN A 4,78 4.78 90.78
36 5180
SISO CHAIN B 4.88 4.88 9.88
©
d SISO CHAIN A 4.90 4.90 9.90
o 6Mbps 40 5200
8 SISO CHAIN B 4.88 4.88 9.88
SISO CHAIN A 4.92 4.92 9.92
48 5240
SISO CHAIN B 4.98 4.98 9.98
SISO CHAIN A 4.76 4.76 9.76
36 5180
SISO CHAIN B 4.94 4.94 9.94
SISO CHAIN A 4.76 4.76 9.76
HTO 40 5200
SISO CHAIN B 4.98 4.98 9.98
SISO CHAIN A 4.79 4.79 9.79
48 5240
SISO CHAIN B 4.84 4.84 9.84
% MIMO CHAIN A 1.64 1.81 6.81
= 36 5180 MIMO CHAIN B 1.83 2.00 7.00
S Combined A+B 4.75 4.92 9.92
MIMO CHAIN A 1.78 1.95 6.95
HT8 40 5200 MIMO CHAIN B 1.76 1.93 6.93
Combined A+B 4.78 4.95 9.95
MIMO CHAIN A 1.74 1.91 6.91
48 5240 MIMO CHAIN B 1.84 2.01 7.01
Combined A+B 4.80 4.97 9.97
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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 2.37 2.52 7.52

HTo SISO CHAIN B 2.20 2.35 7.35

A6F 5230 SISO CHAIN A 2.20 2.35 7.35

o SISO CHAIN B 2.12 2.27 7.27
§ MIMO CHAIN A -0.44 -0.10 4.90
é! 38F 5190 MIMO CHAIN B -0.58 -0.26 4.74
@© HT8 Combined A+B 2.50 2.83 7.83
MIMO CHAIN A -0.51 -0.17 4.83

46F 5230 MIMO CHAIN B -0.64 -0.32 4.68

Combined A+B 2.44 2.77 7.77

SISO CHAIN A 0.05 0.36 5.36

% SISO CHAIN B 0.05 0.36 5.36
§ VHTO 42ac80 5210 MIMO CHAIN A -2.17 -1.57 3.43
§ MIMO CHAIN B 4.22 -3.62 1.38
Combined A+B -0.01 0.59 5.59

o SISO CHAIN A -0.01 0.59 5.59
% SISO CHAIN B -6.70 -6.18 -1.18
c::u VHTO 50ac160 5250 MIMO CHAIN A -6.85 -6.31 -1.31
S MIMO CHAIN B -9.44 -8.47 -3.47
® Combined A+B 9.23 -8.26 -3.26

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

Standard references

RSS part Limits

For transmitters operating in the band 5150-5250 MHz, all emissions outside the band 5150-
5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. However, any unwanted emissions that fall
into the band 5250- 5350 MHz must be 26 dBc, when measured using a resolution bandwidth

RSS-247, Clause between 1 and 5% of the occupied bandwidth, above 5.25 GHz. Otherwise, the transmission

6.2.1.2 ; ; : : ; ) . !
is considered as intentional and the devices shall implement dynamic frequency selection
(DFS) and transmitter power control (TPC) as per the requirements for the band 5250-5350
MHz.
Except when the requirements applicable to a given device state otherwise, emissions from
license-exempt transmitters shall comply with the field strength limits shown in Table below.
Additionally, the level of any transmitter emission shall not exceed the level of the transmitter’s
fundamental emission.
Freq Range | Field Strength | Field Strength Meas.
(MHz) (nV/m) (dBpV/m) Distance (m)
30-88 100 40 3
RSS-GEN, 88-216 150 43.5 3
Clause 8.9 216-960 200 46 3
Above 960 500 54 3

Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission
limits for license-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are
based on measurements using a linear average detector function having a minimum
resolution bandwidth of 1 MHz. If an average limit is specified for the EUT, then the peak
emission shall also be measured with instrumentation properly adjusted for such factors as
pulse desensitization to ensure the peak emission is less than 20 dB above the average limit.

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.

AL DC
Power
Adagiter

Specirum analkyzer

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 RSS-Gen Section 8.9. 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 Unwanted emission limits: Spurious emission (Radiated)

Standard references

RSS part Limits

For transmitters operating in the band 5150-5250 MHz, all emissions outside the band 5150-
5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. However, any unwanted emissions that fall
into the band 5250- 5350 MHz must be 26 dBc, when measured using a resolution bandwidth

RSS-247, Clause between 1 and 5% of the occupied bandwidth, above 5.25 GHz. Otherwise, the transmission

6.2.1.2 ; . : : ; ) , .
is considered as intentional and the devices shall implement dynamic frequency selection
(DFS) and transmitter power control (TPC) as per the requirements for the band 5250-5350
MHz.
Except when the requirements applicable to a given device state otherwise, emissions from
license-exempt transmitters shall comply with the field strength limits shown in Table below.
Additionally, the level of any transmitter emission shall not exceed the level of the transmitter’s
fundamental emission.
Freq Range | Field Strength | Field Strength Meas.
(MHz) (nV/m) (dBpV/m) Distance (m)
30-88 100 40 3
RSS-GEN, 88-216 150 43.5 3
Clause 8.9 216-960 200 46 3
Above 960 500 54 3

Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission
limits for license-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are
based on measurements using a linear average detector function having a minimum
resolution bandwidth of 1 MHz. If an average limit is specified for the EUT, then the peak
emission shall also be measured with instrumentation properly adjusted for such factors as
pulse desensitization to ensure the peak emission is less than 20 dB above the average limit.

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.n20, 802.n40 and 802.ac80 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

'8
Turn table

Radiated Setup 1 GHz - 18 GHz

i

=

Jpsum snshres
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Turn table

Radiated Setup 18 GHz - 40 GHz

_Spectrum poaker
| 1
e

C 1 11025
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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:

Espectimit = Emeas + 20109 (Dwmeas/DspecLimit)
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
FO-047 RF IC WLAN 5.2GHz Test Report_170524 31 of 165



&

ntel)

Test Report N° 170524-02.TR09 Rev. 00
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
FO-047 RF IC WLAN 5.2GHz Test Report_170524 38 of 165



6

ntel)

Test Report N° 170524-02.TR09 Rev. 00

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

FO-047 RF IC WLAN 5.2GHz Test Report_170524 46 of 165



6

ntel)

Test Report N° 170524-02.TR09 Rev. 00

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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B.3 Test Results Screenshot 5150 - 5250 MHz

B.3.1 26dB Bandwidth
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Channel 38F

Channel 42ac80

Rev. 00

MIMO-A, 802.11n40, HT8
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Channel 42ac80

Channel 50ac160

Rev. 00

MIMO-A, 802.11ac80, VHTO
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MIMO-A, 802.11ac160, VHTO
Channel 50ac160
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B.3.2 99% Bandwidth

SISO-A, 802.11a, 6Mbps
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SISO-A, 802.11n40, HTO
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Channel 38F

Channel 42ac80

MIMO-A, 802.11n40, HT8
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MIMO-A, 802.11ac160, VHTO
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B.3.3 Power Limits. Maximum Output power & Peak power spectral density
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Channel 48
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Channel 36

Channel 40

SISO-A, 802.11n20, HTO
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SISO-A, 802.11n40, HTO
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BE Low Freq Section, Peak, RMS — CH36

Spectrum l

Ref Level 10.00 a6m

e ALt
Count 1

Offset 5.00 dB » RBW 1 M2

15 dB » SWT

10/110

TOF

@ 1Pk Max@2Rm AvoPwr
20 dsllﬁ)ll ek

100 ms » VBW 3 MHz

Mode Auto Sweep

=)

PAN

Ling

FRC_BE_UN

[11_RMS

-1

0 o8m

Line FEIC_BE _UN
a-46m—|

r10.200 dBi

11 _PEAK

PAR

PA

Mi1]

i,

m2121/

-26.03 dBm

5.149130 GHz

-41,79 dBm

5.150000 GHz

-10 dBém

20 dBm
FCC_BE_UNI

11_PESK

<30 dBm

FCC_BE_UNII

T

Al

W

1_RMS

et AT

-50 dBm

i

-50 dBrr

_ N dém

CF 515 GHz

an

|

\

Diger 7012017

JL

1_¥2AE

691 pts nFn 150.0 MHz |

I

FO-047 RF IC WLAN 5.2GHz Test Report_.

170524

75 of 165



Test Report N° 170524-02.TR09 Rev. 00

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-047 RF IC WLAN 5.2GHz Test Report_170524 76 of 165



Test Report N° 170524-02.TR09 Rev. 00

802.11n20, HT8 (MIMO) — Chain A

BE Low Freq Section, Peak — CH36

Speechram I l?

Ref Level 15.00 cam Offset 5.00 02 & RBW L MMz

e AL 20 dE & SWT 100 ms & VBW 3MHz  Mode suto Sweep
TOF

@ 1Pk Max

Limit ¢heck J1
JIZI-dE”':"II :C_BE _UMNL PEAE

mi1[1] -25.80 dBm
5148046 GHz

i, -
15.000 dBm R B
10 dBm f 'l

0 d8m fl l'll

-10 dBm

=30 dBm

=20 dBm o
FLL hn-lr INI11_PESE T M I1L.|,)||'|~
'Aul),. ! .L.Ju,.l "

L340 30 FerRer e et

50 dBm

50 dBir

Hra

=70 dEmy

CF 514 GHz Gl pts Hpan 150.0 MHz
— +

L J i 4

Coter 7. MZT 181150

BE Low Freq Section, RMS — CH36

Sprechram I l?

Ref Level 10.00 cam Offset 5.00 02 & RBW L MMz

e AL IS dB & SWT 500 ms & VAW 2 kHz Mode auto Sweep
Caunt GOS0 TODF

@ 1Pk Max

L ack J1 vﬂ?:r: TN -45.80 dBm
Line FEC_BE_UNGIL_RMS PARS I"- \ 5.149783 GHz
0 dBm ) t

-10 dBm |' T

<20 dem r 1

-30 dBmy

FCC_BE_LNIIL_RMS Crt,

-30 dEm

53
|

CF 514 GHz Gl pts Hpan 150.0 MHz
P — +

L J i 4

Coex 7. AMZOTT 181711

FO-047 RF IC WLAN 5.2GHz Test Report_170524 77 of 165



Test Report N° 170524-02.TR09 Rev. 00

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

Speechrm

Im
?
Rel Lewel 15.00 c@m Offset 500 02 & RBW 1 MMz

L 20 dB & SWT 100D ms & VBW 3 MHz
TOF

@ 1Pk Mz

Mode suto Sweep

Limit fheck J1 H-'-t'ri mi1[1] -20.37 dBm
ma H H |} A o 15 WHZF
20 ohinE FEC_BE_UNTIL PEAK P

L5 /000 g

Y it

10 dBm

0 @Em

/
-10 dBm

g

20 dBm o MMW“
FCC_RE_UNITL_PESK 7

-30 dBm - e

- At b

50 dBm

50 dBim

=70 dBEm
OF 514 GHz

Gl pks 'HFan 1500 MHz
e < b

4
Coter 301007 04418

Hra

BE Low Freq Section, RMS — CH46F

Speechram

lm
';I‘
Rel Level 10.00 c@m Offset 5.00 02 & RBW 1 MHz

e AL IS5 dB & SWT LS00 mis & WBW 2 kHz Mode suto Sweep
Count G050 TOF

@ 1Pk Mas

Limit §heck J1 M1[1] -4 )52 dBo]
Ling FEC_BE_UNGIL_RME 5 |.".£nnn GHZ
0 dBm

-10 dBm

|
=20 dBim

-30 dBm N/'J

3 P
CC_RE_UNITL_RMS !

e

50 dBm : s

40 dBm

-70 aBm

=80 dBm

32
l
CF 5.15 GHz

G491 pts ‘HF&I‘I 1500 MHz
L 4k 4

Coter 301 7T 04825

FO-047 RF IC WLAN 5.2GHz Test Report_170524 82 of 165



Test Report N° 170524-02.TR09

Rev. 00

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

Speechram I

Rel Level 15.00 c&m

(=)

Offset 500 02 & RBW 1 MHz

L 20 dB & SWT 100 ms & VBW 3 MHz

TDF
@ 1Pk Max

Mode suto Sweep

heck

mi1[1]

.I\J1'. PFEAK

ag dE”':ml :C_IBE

=31 49 dBm
5. 146577 GHzZ

1 ll.\,_l-v-\_n. Y
10 dBm

o ————

0 @Em /

)
|

/
-10 dBm

=20 dBm
FCC_RE

IMIT1_PEAE F

30 dBm s

L
[PTIRS SR IS TE s

50 dBm

50 dBir

=70 dEmy

Hra

CF 514 GHz

L 4

Citer 3L 7 w8380

Gl pts ‘HFan 1500 MHz
4k

BE Low Freq Section, RMS — CH38F

Sprechram

Rel Level 10.00 c&m

[%]

Offset 500 02 & RBW 1 MHz
IS dB & SWT SO0 ms & YBW 3 kHz
TOF

fe AT
Caunt G0/MAD
@ 1Pk Max

Mode auto Sweep

eck
Lina FEC_IRE
0 dBm

.I\J1'. BME

Mif1]

o ——tn, i
i 1"'l
¥

=45.08 dBm

m—:-'o-.lll 49783 GHzZ

-10 dEmy

\

/
-20 dEm

I
-30 dBmy

C_BE_LINII1_RMS 'Jll

-
50 dBm — s

40 dBm

-70 dBmy

-30 dEm

53
|

CF 514 GHz

L

4

Cotex 3L 0T WE37.34

Gl pts ‘HFan 1500 MHz
Ak

FO-047 RF IC WLAN 5.2GHz Test Report_170524

85 of 165



Test Report N° 170524-02.TR09

Rev. 00

BE Low Freq Section, Peak — CH46F
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802.11n40, HT8 (MIMO) — Chain B

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

BE Low Freq Section, Peak — CH42ac80
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802.11ac80, VHTO (MIMO) — Chain A
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802.11ac80, VHTO (MIMO) — Chain B
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802.11ac160, VHTO (SISO) — Chain A
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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 5250 - 5350 MHz

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 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

RSS-247 Limits

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

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

Test procedure

The Maximum Conducted Output Power was measured using the channel integration method according to section
12.3.2.4 (Method SA-2 Alternative) of ANSI C63.10-2013

The maximum power spectral density (PSD) was measured using the method according to section 12.5 (Method
SA-2 Alternative) of ANSI C63.10-2013.

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.

Specirum analkyzer

10d8 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
:'g 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 Unwanted emissions limits : Band Edge (Conducted)

Test limits

RSS part

Limits

RSS-247,
Clause 6.2.2.2

i) For devices with both operating frequencies and channel bandwidths contained within the band
5250-5350 MHz, the device shall comply with the following:

a. All  emissions outside the band 5250-5350 MHz shall not exceed
-27 dBm/MHz e.i.r.p. if the equipment is intended for outdoor use; or

b. All emissions outside the band 5150-5350 MHz shall not exceed
-27 dBm/MHz e.i.r.p. and any emissions within the band 5150-5250 MHz shall meet the
power spectral density limits of Section 6.2.1. The device shall be labelled “for indoor use

only.”

if) For devices with operating frequencies in the band 5250-5350 MHz but having a channel
bandwidth that overlaps the band 5150-5250 MHz, the devices’ unwanted emission shall not exceed
-27 dBm/MHz e.i.r.p. outside the band 5150-5350 MHz and its power shall comply with the spectral
power density for operation within the band 5150-5250 MHz. The device shall be labelled “for indoor
use only.”

RSS-GEN,
Clause 8.9

Except when the requirements applicable to a given device state otherwise, emissions from license-
exempt transmitters shall comply with the field strength limits shown in Table below. Additionally,
the level of any transmitter emission shall not exceed the level of the transmitter's fundamental
emission.

Freq Range
(MH2z)

Field Strength
(BV/m)

Field Strength
(dBuV/m)

Meas.
Distance (m)

30-88

100

40

3

88-216

150

43.5

216-960

200

46

Above 960

500

54

3
3
3

Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for
license-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on
measurements using a linear average detector function having a minimum resolution bandwidth of
1 MHz. If an average limit is specified for the EUT, then the peak emission shall also be measured
with instrumentation properly adjusted for such factors as pulse desensitization to ensure the peak
emission is less than 20 dB above the average limit.
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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.

Gpectrum anabyzer

Aidagiter

1008 ATT

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 RSS-GEN, Clause 8.9. 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 Error! Reference source not found. for the screenshot results.
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B.4.4 Unwanted emission limits: Spurious emission (Radiated)

Standard references

RSS part

Limits

RSS-247,
Clause
6.2.2.2

i) For devices with both operating frequencies and channel bandwidths contained within the band
5250-5350 MHz, the device shall comply with the following:

a. All emissions outside the band 5250-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. if the
equipment is intended for outdoor use; or

b. All emissions outside the band 5150-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. and
any emissions within the band 5150-5250 MHz shall meet the power spectral density limits
of Section 6.2.1. The device shall be labelled “for indoor use only.”

i) For devices with operating frequencies in the band 5250-5350 MHz but having a channel
bandwidth that overlaps the band 5150-5250 MHz, the devices’ unwanted emission shall not exceed
-27 dBm/MHz e.i.r.p. outside the band 5150-5350 MHz and its power shall comply with the spectral
power density for operation within the band 5150-5250 MHz. The device shall be labelled “for indoor
use only.”

RSS-GEN,
Clause 8.9

Except when the requirements applicable to a given device state otherwise, emissions from license-
exempt transmitters shall comply with the field strength limits shown in Table below. Additionally,
the level of any transmitter emission shall not exceed the level of the transmitter's fundamental
emission.

Freq Range
(MH2z)

Field Strength
(uV/m)

Field Strength
(dBuV/m)

Meas.
Distance (m)

30-88

100

40

3

88-216

150

43.5

216-960

200

46

Above 960

500

54

3
3
3

Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for
license-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on
measurements using a linear average detector function having a minimum resolution bandwidth of
1 MHz. If an average limit is specified for the EUT, then the peak emission shall also be measured
with instrumentation properly adjusted for such factors as pulse desensitization to ensure the peak
emission is less than 20 dB above the average limit.

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.n20, 802.n40 and 802.ac80 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

'8
Turn table

Radiated Setup 1 GHz - 18 GHz
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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:

Espectimit = Emeas + 20109 (Dwmeas/DspecLimit)
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
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

FO-047 RF IC WLAN 5.2GHz Test Report_170524 109 of 165



&

ntel)

Test Report N° 170524-02.TR09 Rev. 00

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
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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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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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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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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

FO-047 RF IC WLAN 5.2GHz Test Report_170524 114 of 165



&

ntel)

Test Report N° 170524-02.TR09 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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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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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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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

FO-047 RF IC WLAN 5.2GHz Test Report_170524 118 of 165



&

ntel)

Test Report N° 170524-02.TR09 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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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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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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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-047 RF IC WLAN 5.2GHz Test Report_170524 123 of 165



&

ntel)

Test Report N° 170524-02.TR09 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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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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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

FO-047 RF IC WLAN 5.2GHz Test Report_170524 126 of 165



6

ntel)

Test Report N° 170524-02.TR09 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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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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B.5 Test Results Screenshot 5250 - 5350 MHz
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% .....
A -l-'. — O factor Lri---
t 01 -12.500 dBmr MZ[1] 1?;??5’"“5
-20 dBim 5,264 7250 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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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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SISO-B, 802.11n40, HTO

Channel 62F
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 1A Mi[1] 20.75 dBiv
. . . 5. 2HTOTE0 GHz
o dim i1l B 20,00 dB
Il By
=10 dBm 0 factor L
M1 M2[1] \U 5.71 diBim
[-2e-dBm=—t01 -20.290 dBEn 5 5, 7990650 GHE
f| -2 <em ,-"“ e :
|
'*aﬁfl HEm el frusspomeriti fihoimatia
-5 aBm
<40 dBm
=70 dBm
<20 dBr
OF 5.31 GHz 1000 pts Span 900 MHz
Marker
Type | Rel | Trc | ¥ - walue | ¥ovalus | Function | Function Result
1l | 1| 5.2887973 GHz -20.75 dBm | ndE down | 0.0 Hz
T1 1 255045 GHz =308.20 dBm Fdk 26.00 dB
12 | af 5. 354955 GHT -35.7% dBm | Q Factor | 0.0
D1 M1 1 43. 7853 MHzZ =0.06 di
L] 1 5. F9908E GHT £.71 dBm

I A
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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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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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B.5.2 99% Bandwidth

SISO-A, 802.11a, 6Mbps

Channel 52

Spectrum I

[

Ref Lewel 15.00 d&m

TLF

& RBW 200 kHz

e AL ZE AR & SWT 10 ms & YBW 1 MHz
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B.5.3 Maximum output power & Peak power spectral density
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MIMO-B, 802.11n20, HT8
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B.5.4 Undesirable emissions limits : Band Edge (Conducted)
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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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802.11ac80, 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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