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1. Standards, reference documents and applicable test methods

1.
2.
3

4,

5.

FCC 47 CFR part 15 — Subpart E — Unlicensed National Information Infrastructure Devices.
FCC 47 CFR part 15 - Subpart C — §15.209 Radiated emission limits; general requirements.
FCC OET KDB 789033 D02 General UNIlI Test Procedures New Rules — Guidelines for
compliance testing of Unlicensed National Information Infrastructure (U-NII) Devices.

FCC OET KDB 644545 D03 Guidance for IEEE 802.11ac vO1 - GUIDANCE FOR IEEE Std
802.11ac™ DEVICES EMISSION TESTING.

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

2. General conditions, competences and guarantees

v

v

AN

Intel Mobile Communications Wireless RF Lab (Intel WRF Lab) is a testing laboratory
accredited by the American Association for Laboratory Accreditation (A2LA).

Intel Mobile Communications Wireless RF Lab (Intel WRF Lab) is an Accredited Test Firm
listed by the FCC, with Designation Number FR0011.

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

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.

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.

Complete or partial reproduction of the report cannot be made without written permission of
Intel WRF Lab.

3. Environmental Conditions

v

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

Temperature 225°C+4°C

Humidity 50 % = 20 %
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4. Test samples
Sample Control # Description Model Serial # Dl .Of Note
receptlon
WFM:
WiGig/ 34:13:%853&2.:53:E4
160830-01.S05 |  WiFi/BT 18265NGW | 51000y ca o | 2016-08-30
Module WGM-
34:13:E8:34:53:E9 Used for
#01 et conducted
15081801.S05 E’Sg:%er PCB00469 4694213-0134 | 2016-08-30 tests
160107-01.518 | AC/DC SPUG0-102 | 087411641350 | 2016-01-07
Adapter
160107-01.S15 Laptop DELL Latitude 4722YG12 2016-01-07
WFM: Used for all
WiGig/ 34:13:E8:44:A8:B2 radiated tests
L BDM: (from 30MHz
160830-01.S06 Vdféﬁl 18265NGW | 4,15 coarngpg | 2016-08:30 | TS
WGM: 18GHz to
34:13:E8:44:A8:B7 40GHz)
#02 and for
802.11n20,HT
160830-01.538 | Tren®’ | pcooasy | Aeo00t9 00 | 2016-09-27 | 0, CHAB,CHSG
Chain A from
6.4GHz to
18GHz
15051101.S09 Laptop DELL E5440 9FSYN32 2015-05-12
WFM:
WiGig/ 34:13:;%5'{1:54:98
160830-01.512 v,\\/llg:é/uEg 18265NGW | o410 benscyon | 2016-08-30
WGM:
— 34:13:E8:34:54:9D Used for
403 | 160830-01.521 | CXtencer PCB00469 4694213-245 | 2016-09-02 | radiated tests
Rev-2 (from 1GHz to
Control Dell Latitude 6.4GHz)
160202-02.529 | oo £6430 D41QVY1 2016-03-18
160202-02.519 PCI pcBOo2gs | ASS0248 2480614- | 5516 05 10
Extender 071
160202-02.520 | EXPressCard | vailable 600010757 2016-02-12
Adapter
FO-014: Test Report 4 of 213



Test Report N°160830-01.TRO1 Rev.00
Sample Control # Description Model Serial # DELE 0 f Note
reception
WFM:
WiGig/ 34:13:EB&|33:T\1/|4_:CF:34
160830-01.511 V'\\/I/g:dllul?lz(;l' 18265NGW 34:13-E8-44:CF:38 2016-08-30 Used for
WGM: radiated tests
34:13:E8:44:CF:39 (from 6.4GHz
1 1.521 | EXxtender PCB004 4694213-24 201 p | l018GH2)
404 60830-01.S Rev-2 CB00469 694213-245 016-09-0 except the
. cases
160202-02.529 |  Control Dell Latitude D41QVY1 2016-03-18 | indicated in
Laptop E6430
sample #02
160202-02.S19 PCI pCcBOO284 | ASS0248 2480614- 1 5416 45 19 notes
Extender 071
160202-02.520 | EXPressCard | o o vailable 600010757 2016-02-12
Adapter
NA: Not Applicable
5. EUT features
These are the detailed bands and modes supported by the Equipment Under Test:
WiGig 60GHz (57.24 — 63.72 GHz)
802.11b/g/n 2.4GHz (2400.0 — 2483.5 MHz)
802.11a/n/ac 5.2GHz (5150.0 — 5250.0 MHz)
5.3GHz (5250.0 — 5350.0 MHz)
5.6GHz (5470.0 — 5725.0 MHz)
5.8GHz (5725.0 — 5850.0 MHz)
BDR/EDR/BLE 4.2 2.4GHz (2400.0 — 2483.5 MHz)
6. Remarks and comments
N/A
FO-014: Test Report 5 of 213



Test Report N°160830-01.TRO1

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
124218; (b) (1) Undesirable emissions limits: Band Edge (conducted) P
15.407 (b) (1) . o . .
15.209 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
12‘218; (®) () Undesirable emissions limits: Band Edge (conducted) P
15.407 (b) (2) : o - .
15.209 Undesirable emissions limits (radiated) P
P: Pass
F: Fall
NM: Not Measured
NA: Not Applicable
8. Document Revision History
Revision # Date Modified by Details
First issue
Rev. 00 2016/10/28 |.Kharrat Rad!ated spurious emission sect!on
M.Lefebvre | Radiated spurious emission section
E. Garcia Conducted section
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Annex A.Test & System Description

A.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) and 802.11ac80
(80MHz 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 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 II) E) 2) e) (Method SA-2
Alternative) of Guidance 789033 D02.

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

U-NII-1 Conducted Power, Target Value (dBm)
MIMO at
BW Data Freq. SISO SISO
Hzel (MHz) | Rate | CH# (MHci) ChainA | Chaing | Pothports
A and B
36 5180 19.0 19.0 -
802.11a 20 6Mbps 40 5200 21.0 20.0 -
48 5240 19.5 20.5 -
HTO 36 5180 18.5 19.0 17.0
20 HT8* 40 5200 20.5 20.0 19.0
802.11n 48 5240 19.5 20.5 19.0
40 HTO 38F 5190 16.0 17.0 15.0
HT8* 46F 5230 21.0 21.0 19.0
802.11ac 80 VHTO 42ac80 5210 15.0 14.5 13.0
U-NII-2A Conducted Power, Target Value (dBm)
MIMO at
BW Data Freq. SISO SISO
[zl (MHz) | Rate | CH# (Mqu) ChainA | Chaing | POthports
A and B
52 5260 20.5 20.0 -
802.11a 20 6Mbps 56 5280 20.0 20.0 -
64 5320 18.5 18.5 -
HTO 52 5260 20.5 20.0 18.5
20 HT8* 56 5280 19.0 20.0 18.5
802.11n 64 5320 18.5 18.5 15.0
20 HTO 54F 5270 20.5 20.5 18.5
HT8* 62F 5310 13.5 13.5 12.5
802.11ac 80 VHTO 58ac80 5290 13.0 12.5 11.0

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

Alternative channels to the lowest and highest channels per band have been also tested for Band
Edge compliance.
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A.2 Measurement system

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

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

Conducted Setup

AC/DC
Power
Adapter

Spectrum analyzer

e
|
= 10dBATT - -
Laptop
Radiated Setup < 1GHz
—
Lla,
Rack with 5 L R
Filters, switches
Spermam meabrar and low nolse im
= - T
- Liadm &T o
B ern
. . L

Turn tadle
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Radiated Setup 1 GHz - 18 GHz

i

=—

Jpsrum snabres

e e VAWV ==

Turn table

Radiated Setup 18 GHz - 26.5 GHz

I

_Bpectum poabgar AR
) i ] S S ) .
R - - ‘

_—_— -8 15m
110 2.5

e

Turn table

Radiated Setup > 26.5 GHz

__Spactrum anahyzer

1 L

=

15m
1tod4m

o AAARRLAMRLL
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A.3 Test Equipment List
Conducted Setup
ID# Device Type/Model Serial Number | Manufacturer Cal. Date C?DléltDeue
0316 Spectrum Analyser FSV30 103309 Rohde & 2015-03-20 2017-03-20
Schwarz
Radiated Setup
ID# Device Type/Model Serial Number Manufacturer Cal. Date C?DléltDeue
0420 Spectrum analyzer FSV40 101556 Rohde & 2016-04-15 | 2018-04-15
Schwarz
0133 | Spectrum analyzer FSV40 101358 Rohde & | 5415 04.15 | 2018-04-15
Schwarz
Log antenna ETS
0137 30 MHz — 1 GHz 3142E 00156946 Lindgren 2015-12-11 2017-12-11
Horn antenna ETS
0138 1 GHz - 6.4 GHz 3117 00152266 Lindgren 2016-03-14 2018-03-14
Double Ridge
0248 Antenna with 3117 00167062 ETS 2016-07-26 | 2018-07-26
preamplifier Lindgren
1 GHz - 18 GHz
Double Ridge Horn ETS
0141 Antenna 3117 00157736 Lindaren 2016-04-13 2018-04-13
1 GHz — 18 GHz 9
- ETS
0409 PreAmplifier 3117-PA 00157993 . N/A N/A
Lindgren
Horn Antenna ETS
0139 18 GHz - 26.5 GHz 114514 00167100 Lindgren 2016-03-16 2018-03-16
Horn Antenna ETS
0140 26.5 GHz — 40 GHz 120722 00169638 Lindgren 2016-07-26 2018-07-26
0135 Semi Anechoic FACT 3 5720 ETS 2016-04-28 | 2018-04-28
chamber Lindgren
0337 Full Anechoic RFD_FA_100 5996 ETS 2016-04-28 | 2018-04-28
chamber - = Lindgren
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
0038 Power Meter ML2487B 952010 ANRITSU 2015-09-24 2017-09-24
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A.4 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

FO-014: Test Report
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Annex B.Test Results UNII-1

B.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.

AC/DC
Power
Adapter

Spectrum analyzer

< 10dBATT

Laptop

Results tables

Frequency | 26dB BW 99% BW

Mode Rate Antenna Channel [MHzZ] [MHZ] [MHzZ]
36 5180 27.70 17.24

SISO CHAIN A 40 5200 31.90 20.16

48 5240 27.80 18.16

802.11a 6Mbps

36 5180 27.15 17.04

SISO CHAIN B 40 5200 30.30 19.00

48 5240 32.30 20.20

36 5180 27.25 18.04

SISO CHAIN A 40 5200 32.30 20.28

48 5240 27.80 18.16

802.11n20 HTO

36 5180 27.70 18.08

SISO CHAIN B 40 5200 32.45 19.80

48 5240 34.50 20.68

36 5180 25.05 17.80

MIMO CHAIN A 40 5200 28.55 18.24

48 5240 28.95 18.20

802.11n20 HT8

36 5180 24.40 17.76

MIMO CHAIN B 40 5200 24.70 17.92

48 5240 25.75 17.88
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Frequency | 26dB BW 99% BW
Mode Rate Antenna Channel [MHzZ] [MHZ] [MHZ]
38F 5190 46.44 36.40
SISO CHAIN A
A 46F 5230 67.23 40.80
38F 5190 46.62 36.40
SISO CHAIN B
46F 5230 59.76 38.00
802.11n40
38F 5190 46.17 36.32
MIMO CHAIN A
HT8 46F 5230 49.32 36.72
38F 5190 43.74 36.08
MIMO CHAIN B
46F 5230 45.45 36.24
VHTO SISO CHAIN A 42ac80 5210 85.69 75.00
SISO CHAIN B 42ac80 5210 85.12 74.88
802.11ac80
VHTO MIMO CHAIN A 42ac80 5210 86.07 75.00
MIMO CHAIN B 42ac80 5210 84.74 74.88
Max Value
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Results screenshot

Rev.00

802.11a, 6Mbps — SISO - Chain A

26dB BW — CH36

Spectrum I |I!é’]
Ref Lavel 15.00 dBm » RBW 300 kHz
b Att 25dB » BWT 10ms » VBW 1 MHz  Mode Auto Sweaep
TOF
@ 1Pk Max
" T o M11] 11.51 dBmy
10.gam o 0 ""‘\'-N\ 4.1777250 QHz,
o i nadg \ 26.00 dB
A, r/l By '\ 27700000000 M2
-10 dBrty g3 ’#.ﬂ Q factor w-e., " 186.9
,,h"‘ e ¥
v v
-20 dBm J““mw ™
" T,
dgpan‘ Lan
40 dBm
-50 dBm
50 dBm
-70 dBrmy
20 dBm
CF 5.18 GHz 1000 pts Span 50.0 MH2z
Viarker '
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.177775 GHz 11.51dém | ndB down | 27.7 MHz
T1 | 5,166425 GHI | -14.41 dim | ndb | 26.00 dB
T2 1 5,194125 GHz2 -14,5¢ dém Q factar 186.9

I

\

Dige ISSEP NS 171508

vT

J

99% BW — CH36

Spectrum |

&

e Att
TDF

Ref Lavel 15.00 dBm
25dB » SWT 10 ms » VBW

& RBW 200 kHz

1MHz  Mode Auto Sweep

@ 1Pk View

mil1) 3.45 divm

10 dBm

0 o8m

5.1800000 GH2

P T T et
Wv 17, 230000000 MHz

bl trle Occ B0 e

-10 dBmy

\¢_~
S8

f
o

TN

Al

-20 dBm e
M.\W
'5‘30 aBmy

“40 dBmy

-50 aBmy

50 d6mr

70 dBm

S0 dbmy

CF 5.18 GHz

1000 pts ?an 40.0 MHz

J
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26dB BW — CH40

Spectrum I |%’|
Ref Lavel 15.00 dBm » RBW 300 kHz
e Att 25dB » BWT 10ms » VBW 1 MHz  Mode Auto Sweaep
TDF
@ 1Pk Max
. ~acll1] 13.69 dBm
St
10.gam m P 41967250 GHz|
/ nas \ 26.00 UB
0 da8m \ .
P Bw Ny 31.900000000 M2
1 ‘,.-M" Q factor e T 162.9
-10 dBm st o
! Yl i Y
20 dRgH- e
4 Wy
30 dBm
~40 dBm
<50 dBm
50 dBm
-70 dBmy
20 dBm
CF 5.2 GHz 1000 pts Span 50.0 MHz
Marker |
Type | Ref | Trc | X-value X | ¥-value |  Function | Function Result |
M1/ I Y 5.196725 GHz | 13,69 dém | ndB down | 31.9 MHz |
71 | Y| £,184375 GHz | -17.34 dém | ndB | 26.00 dB |
T2 1 5.216275 GHz -12.63 dém Q factor 162.9
IC o ammme

4

Dige ISSEP NS 1720708

99% BW - CH40
Spectrum I [né_,]

Ref Lavel 15.00 dBm » RBW 200 kHz
b At 25dB » SWT 10ms » VBW 1 MHz Mode Auto Swaep
TOF
@ 1Pk View
ML) 19,50 dfim
10 dBm e b f"AL = Wk 5.1800000 GHZ,
/ Occ Bw \ 20, 16000H0TH NH 2|
0 gam $

-10 @T‘;Wm ‘—‘-,.;\AWM
.rm;' uf

-30 dBm

“40 dBmy

-50 dBmy

50 d6mr

70 dBm:

80 dBmy

CF 5.2 GHz

1000 pts ?an 30.0 Mz
] | -

Dige ISSEP NG 172055
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26dB BW — CH48

Diger DCCTANS 160842

Spectrum I l%’]
Ref Lavel 15.00 dBm » RBW 300 kHz
b Att 25dB » SWT 10ms » VBW 1 MHz  Mode Auto Sweaep
TDF
@ 1Pk Max
10 darr o s Y ntl 11.91 dBm
' P b, 42434750 OHz
0 I nag \ 26.00 dB|
o A Bw \ 27.800000000 M4z
t \ 188 .6
46- B . Q factor R -5
M"Pﬂ MM"M
20 dBm— L= e
,&1‘5';.‘:" -
~40 dBm
=50 dBmy
50 abm
~70 dBry
20 dBm
CF 5.23 GHz 1000 pts Span 50.0 MHzZ
ke )
Marker
Type | Ref | Trc | X-value | v-value |  Function | Function Result |
M1 |31 5,343475 GHz | 11.91dém | ndB down | 27.8 MHz |
T1 | Y 5226375 GHz | -14.24 dim | ndB | 26.00 dB |
T2 1 5,254175 GHz -14.4] dém Q factor 188.6
IC e

99% BW — CH48

Spectrum |

(=)

Ref Lavel 15.00 dBm
he Att
TOF

» RBW 200 kHz

25dB » SWT 10ms » VBW 1 MHz  Mode Auto Swaep

@® 1Pk View

M1l
RN T IR vtk
‘f’t occ nﬁ““f"ﬂ'«\‘

10 dBm

A o iy

~24.77 dim
52200000 GHz
18. 160000 NH 2|

0 oam #!
|

-10 dBmy

ity "MWM

W‘M

-20 db
llﬂr“""'IL

-30 dBm

]

~40 dBmy

-50 dBmr

50 dBmr

70 dBm

S0 dbmy

CF 5.23 GHz

4

Diger DCCTINS 16GBSH

1000 pts ?an 40.0 MHz
] -
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802.11a, 6Mbps — SISO - Chain B

26dB BW — CH36

Spectrum I |n€’,]
Ref Lavel 15.00 dBm » RBW 300 kHz
e Att 25dB » BWT 10ms » VBW 1 MHz Mode Auto Sweaep
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@ 1Pk Max
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-70 dBmy
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CF 5.18 GHz 1000 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value | vY-value |  Function | Function Result |
M1 |_3] 5.176525 GHz | 11.25 dém | ndB down | 27.15 MHz
T | I} 5,166725 GHz | -15.06 dém | ndB | 26.00 dB
T2 1 5,193875 GHz -14.50 dém Q factor 190.7
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26dB BW — CH40

Diger ISSEP NG 56T

Spectrum I |%’|
Ref Lavel 15.00 dBm » RBW 300 kHz
e Att 25dB » BWT 10ms » VBW 1 MHz  Mode Auto Sweaep
TDF
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CF 5.2 GHz 1000 pts Span 50.0 MHz
Marker |
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.196725 GHz | 12,58 dim | raB down | 30.3 MHz |
71 | Y| £.185425 GHa | 13,57 dém | ndB | 26.00 dB |
T2 1 5.215725 GHz -13.78 dém Q factor 171.5
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26dB BW — CH48

Dge ISSEP NG ¥1219

Spectrum I |¢é’|
Ref Lavel 15.00 dbm = RBW 300 kHz
e Att 25dB » BWT 10ms » VBW 1 MHz Mode Auto Sweaep
TOF
@ 1Pk Max
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Viarker |
Type | Ref | Trc | X-value | v-value |__Function | Function Result |
M1 31 5341575 GHz | 13,28 dém | ndB down | 32.3 MHz |
T 1 5,224025 GH | -12.50 dim | ndb | 26.00 dB |
T2 1 5,256325 GHz -13,16 dém Q factor 162.3
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802.11n20, HTO — SISO - Chain A

26dB BW — CH36

Ref Lavel 15.00 dBm

Spectrum I
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Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 5.182125 GHz | 10,69 dém | ndB down | 27.25 MHz
T1 1] £,166575 GHa | -15,62 dim | ndb | 26.00 dB
T2 1 5.193B25 GHz -15.42 dém Q factor 190.2

TI

99% BW — CH36

b Att
TDF

Spectrum |

(=)

Ref Lavel 15.00 dBm

» RBW 200 kHz

25dB » SWT 10ms » VBW 1 MHz  Mode Auto Sweaep

@ 1Pk View

10 dBm

Mil1]

0 oam

LIS \’
N s U 8 ""’"‘1‘« HJMM&EM‘_C Bvetoinsg
L

5.1800000 GHz
18040000000 MHz|

1.97 divm

)4 ¥
o \

-10 dBm

=20 dbm

(A
i
-

LTS
D L"‘W(

W"N

Lot

-30 9By

“40 dBrmy

-50 aBm

50 dBmr

70 dBm

S0 dbmy

CF 5.18 GHz

1000 pts ?an 40.0 MHz

J

FO-014: Test Report

20 of 213



Test Report N°160830-01.TRO1

26dB BW — CH40

Spectrum I

&

Ref Lavel 15.00 gBm
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P 1
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1/ | Y 5,203525 GHz | 13,10 d8m | ndb down | 32.3 MHz |
T | £,184225 GHz | -12.98 dém | ndB | 26.00 dB |
T2 1 5,216525 GHz -13.01 dém Q factor 161.1
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Spectrum I I%’l
Ref Lavel 15.00 dBm » RBW 300 kHz
e Att 25dB = SWT 10ms » VBW 1 MHz  Mode Auto Sweaep
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|Marker 1
Type | Ref l Tre | X-value ] Y-value I Function l Function Result |
M1/ 1 5,243475 GHz | 11.91dBm | nad down | 27.8 MHz |
71 1] 5.226375 GHa | -14.24 dim | ndb | 26.00 dB |
T2 1 5.254175 GHz -14.41 dém Q factor 188.6 |
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802.11n20, HTO - SISO - Chain B

26dB BW — CH36

Diger ISSEP NG W13

Spectrum I l%’]
Ref Lavel 15.00 dBm » RBW 300 kHz
e Att 25dB » BWT 10ms » VBW 1 MHz Mode Auto Swaep
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CF 5.18 GHz 1000 pts Span 50.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.182275 GHz | 11,22 dém | ndB down | 27.7 MHz
T1 | 5,166575 GHz | -14.81 dém | ndB | 26.00 dB
T2 1 5,194275 GHz2 -15.07 dém Q factor 187.1
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26dB BW — CH40

Dige 1SSEP NG W22

4

Spectrum I |%’|
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CF 5.2 GHz 1000 pts Span 50.0 MHz
Marker |
Type | Ref | Trc | X-value X | Y-value |  Function | Function Result |
M1 |31 5,203475 GHz | 12,62 dém | ndB down | 32.45 MHz |
1 | 5.184275 GHz | -13.43 dém | ndB | 26.00 dB |
T2 1 5.216725 GHz -13.83 dém Q factor 160.%
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26dB BW — CH48

Spectrum I %’
Ref Lavel 15.00 dBm » RBW 300 kHz
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Marker |
Type | Ref | Trc | X-value X | Y-value |  Function | Function Result |
M1 I Y 5,343425 GH7 | 12,89 dém | ndB down | 34.5 MHz |
T1 | 5.222075 GHa | -13.25 dBm | ndb | 26.00 dB |
T2 1 5,257475 GHz -13,37 dém Q factor 152.0
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802.11n20, HTO — MIMO - Chain A

26dB BW — CH36

Diger 11.CCTANS 1652

Spectrum I |I%’I
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Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.17B275 GHz | 9.39 dém | naB down | 25.05 MHz
T1 | 5.167425 GHz | -17.18 dém | ndB | 26.00 dB
T2 1 5,192475 GHz -16.86 dém Q factor 206.7
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26dB BW — CH40

L -
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Spectrum I |%’|
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Marker |
Type | Ref | Trc | X-value_ X | v-value |  Function | Function Result |
M1 | 3] 5,203525 GHz | 11.32 dBém | ndi down | 28.55 MHz |
71 | Y| £,186075 GHz | -14.75 dim | ndB | 26.00 dB |
T2 1 5.214625 GHz -15.33 dém Q factor 182.3
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Dge 11.CCTANS 171816

Spectrum I |%’|
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Marker |
Type | Ref | Trc | X-value X | v-value |  Function | Function Result |
M1 | Y 5,238225 GHz | 11,38 dBm | ndB down | 28.95 MHz |
1 | £.225625 GHa | -14.23 dém | ndB | 26.00 dB |
T2 1 5,254575 GHz -14.50 dém Q factor 1509
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802.11n20, HTO — MIMO - Chain B

26dB BW — CH36
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Spectrum I |I%’I
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Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.183925 GHz | 9.64dém | ndB down | 24.4 MHz
T1 | 5.167775 GHa | -17.03 dém | ndB | 26.00 dB
T2 1 5,192175 GH2 -16,52 dém Q factor 212.5
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26dB BW — CH40
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Marker |
Type | Ref | Trc | X-value X | Y-value |  Function | Function Result |
M1 |31 5,201825 GHz | 12.08 dém | ndB down | 24.7 MHz |
1 | £.187675 GHz | -14.17 dém | ndB | 26.00 dB |
T2 1 5,212575 GHz -13,97 dém Q factor 210.6
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26dB BW — CH48

Diger 11.CCTANS 172402

Spectrum I |%’|
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tarker |
Type | Ref | Trc | X-value X | v-value |  Function | Function Result |
M1 | Y| 5,236825 GHz | 11,81 d8m | ndB down | 25.75 MHz |
71 | £.2206075 GHa | -14.41 dém | ndB | 26.00 dB |
T2 1 5,252725 GHz -14,29 dém Q factor 203.4
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802.11n40, HTO - SISO - Chain A

26dB BW — CH38F
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Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1/ | i 5.,199495 GHz 6.65 dém | ndB down | 46 .44 MHz
T1 | Y £.167275 GHz | -19.18 dém | ndB | 26.00 dB
12 1 5,213715 GHz -18,97 dém Q factor 112.0
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26dB BW — CH46F
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Spectrum I |%’|
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Marker |
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.234725 GHz | 12.2¢ dém | ndB down | 67.23 MHz |
71 | Y| 5,198545 GHz | -12.86 dém | ndB | 26.00 dB |
T2 1 5.265775 GHz -14.02 dém Q factor 77.9
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802.11n40, HTO — SISO - Chain B

26dB BW — CH38F

Spectrum I l%?
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Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.199585 GHz | 7.94dBm | ndB down | 46.62 MHz
Tl | 3! 5167275 GHz | -17.75 dim | ndB | 26.00 dB
T2 1 5,2136885 GH2 -18.07 dém Q factor 1115
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Spectrum I %’
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802.11n40, HTO — MIMO - Chain A

26dB BW — CH38F

Spectrum I |I%,I
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26dB BW — CH46F
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Spectrum I |%’|
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Type | Ref | Trc | X-value X | v-value |  Function | Function Result |
M1 |31 5,220775 GHz | 10.45 dém | ndB down | 449.32 MHz |
T1 | 5.205655 GHz | -14.95 dim | ndb | 26.00 dB |
T2 1 5,254975 GHz -15.67 dém Q factor 105.9
IC )
Dt 11.CCTZNS 174148
99% BW — CH46F
Spectrum I lné’l
Ref Lavel 15.00 dBm » RBW 500 kHz
b At 25dB » SWT 10ms » VBW 2 MHz  Mode Auto Swaep
TDF
@ 1Pk View
i0 '8 M1 -27.21 dBm
m N 5.1900000 GHz|
’Y’/“‘""M \ Occ Bw Nz 6. 720000000 MHz|
0 gam 1 ‘\
-10 dBm V"’v} \L\\t N
4
4 \
-
~20 dBm - Wf("l-u#m
" M
-30 dBmy
“40 dBmy
-50 dBmr
50 d6mr
»70 dBm
80 dBm
CF 5.23 GHz 1000 pts ?on 80.0 MHz

4

FO-014: Test Report

37 of 213

Rev.00



Test Report N°160830-01.TRO1

Rev.00

802.11n40, HTO — MIMO - Chain B

26dB BW — CH38F
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Spectrum I |I%’I
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Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.194595 GHz | 7.91dém | ndB down | 43.74 MHz
T1 | Y £,168265 GHz | -18.42 dém | ndB | 26.00 dB
T2 1 5,2120085 GH2 -18.42 dém Q factor 118.8
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26dB BW — CH46F

Spectrum I |%’|
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Marker |
Type | Ref | Trc | X-value X | v-value |  Function | Function Result |
M1 | Y 5,233105 GHz | 11.75dBm | ndB down | 45.45 MHz |
T1 | Y| £.207545 GHz | -14.40 dem | ndB | 26.00 dB |
T2 1 5,252985 GHz -13.96 dém Q factor 115.1
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802.11ac80, VHTO — SISO - Chain A

26dB BW — CH42ac80
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Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 |31 5.20649 GHz 7.38 dém | ndB down | 85.69 MHz
T1 | Y 5.16754 GHz | 18,70 dém | ndB | 26.00 dB
T2 1 5.25323 GHz -19.01 dém Q factor 60.8
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802.11ac80, VHTO — SISO - Chain B

26dB BW — CH42ac80
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M1 |31 5.20573 GHz 7.15dém | ndB down | 85.12 MHz
T1 | Y 5.16773 GHz | -19.25 dém | ndB | 26.00 dB
T2 1 5.25885 GHz -19.45 dém Q factar 61,2
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802.11ac80, VHTO — MIMO - Chain A |
26dB BW — CH42ac80
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802.11ac80, VHTO — MIMO - Chain B |
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B.2 Power Limits. Maximum Output power & Maximum power spectral

density
Test limits
FCC part Limits
For mobile and portable client devices in the 5.15-5.25 GHz band, the
15.407 maximum conducted output power over the frequency band of operation
) ('1) ) shall not exceed 250 mW provided the 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 DO02.

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.

Spectrum analyzer

AC/DC
Power
Adapter

< 10dBATT

Laptop
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Results tables
Duty cycle
Transmission | Transmission Duty
Mode Rate Antenna Duration Period Cycle
[ms] [ms] (%]
SISO-A 2.03 2.07 98.0%
802.11a | 6Mbps g o5 g 2.04 2.07 98.2%
HTO SISO-A 1.90 1.93 98.4%
802.11n20 SISO-B 1.90 1.94 98.2%
' HT8 MIMO-A 0.97 1.01 96.1%
MIMO-B 0.97 1.01 96.1%
HTO SISO-A 0.93 0.96 96.5%
802.11n40 SISO-B 0.94 0.97 96.8%
' HTS MIMO-A 0.49 0.53 92.3%
MIMO-B 0.49 0.53 92.1%
SISO-A 0.46 0.49 93.5%
SISO-B 0.45 0.49 93.2%
802.11ac80 | VHTO ImiMo-A 0.26 0.29 87.3%
MIMO-B 0.25 0.29 86.6%
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Maximum output power
Average Maximum* Maximum*
[ Fre Conducted Conducted Conducted | Max of
S| Rate Channel [MHqZ'] Antenna Output Output Output EIRP
= Power S I[)dBm] Power [dBm]
[dBm] [mMW]
36 5180 SISO CHAIN A 19.12 19.12 81.66 2412
. SISO CHAIN B 18.85 18.85 76.74 23.85
d SISO CHAIN A 20.91 20.91 123.31 25.91
«i | 6Mbps 40 5200
2 SISO CHAIN B 19.99 19.99 99.77 24.99
48 5240 SISO CHAIN A 20.99 20.99 125.60 25.99
SISO CHAIN B 20.40 20.40 109.65 25.40
36 5180 SISO CHAIN A 18.47 18.47 70.31 23.47
SISO CHAIN B 18.85 18.85 76.74 23.85
SISO CHAIN A 20.56 20.56 113.76 25.56
HTO 40 5200
SISO CHAIN B 20.03 20.03 100.69 25.03
s = SISO CHAIN A 19.39 19.39 86.90 24.39
SISO CHAIN B 20.38 20.38 109.14 25.38
g MIMO CHAIN A 17.20 17.37 54.63 22.37
\‘:'g 36 5180 | MIMO CHAIN B 16.65 16.82 48.12 21.82
§ Combined A+B 19.94 20.12 102.75 25.12
MIMO CHAIN A 19.01 19.18 82.88 24.18
HT8 40 5200 | MIMO CHAIN B 18.31 18.48 70.52 23.48
Combined A+B 21.68 21.86 153.40 26.86
MIMO CHAIN A 18.46 18.63 73.02 23.63
48 5240 | MIMO CHAIN B 18.71 18.88 77.33 23.88
Combined A+B 21.60 21.77 150.35 26.77
SISO CHAIN A 15.77 15.92 39.11 20.92
38F 5190
HTO SISO CHAIN B 16.78 16.92 49.20 21.92
SISO CHAIN A 20.92 21.07 128.02 26.07
46F 5230
Q SISO CHAIN B 20.68 20.82 120.78 25.82
5 MIMO CHAIN A 14.70 15.05 31.99 20.05
§ 38F 5190 | MIMO CHAIN B 14.25 14.61 28.90 19.61
© HTS Combined A+B 17.49 17.85 60.89 22.85
MIMO CHAIN A 18.75 19.10 81.28 24.10
46F 5230 | MIMO CHAIN B 18.02 18.38 68.86 23.38
Combined A+B 21.41 21.77 150.14 26.77
o SISO CHAIN A 14.55 14.84 30.50 19.84
§ SISO CHAIN B 14.41 14.72 29.62 19.72
9| VHTO 42ac80 5210 | MIMO CHAIN A 12.59 13.18 20.80 18.18
% MIMO CHAIN B 12.31 12.93 19.65 17.93
Combined A+B 15.46 16.07 40.45 21.07

* 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)

o Average Maximum®* Maximum*
S| Rate | Channel HIE Antenna conducted conducted EIRP PSD
2 [MHZ] PSD PSD [dBm/MHZ]
[dBm/MHZz] [dBm/MHZz]
SISO CHAIN A 8.23 8.23 13.23
o 36 180 SIS0 cChAIN B 7.98 7.98 12.98
p SISO CHAIN A 10.00 10.00 15.00
§ 6Mbps | 40 5200 ™5 1s0 cHAIN B 9.08 9.08 14.08
48 £240 | SISO CHAIN A 10.07 10.07 15.07
SISO CHAIN B 9.48 0.48 14.48
SISO CHAIN A 7.41 7.41 12.41
36 5180 SIS0 chAIN B 7.79 7.79 12.79
SISO CHAIN A 9.45 9.45 14.45
HTO 40 5200 5 s0 CHAIN B 8.91 8.91 13.91
SISO CHAIN A 8.31 8.31 14.66
5 48 5240 1™51S0 CHAIN B 9.24 9.24 14.24
N MIMO CHAIN A 6.19 6.36 11.36
3 36 5180 | MIMO CHAIN B 5.66 5.83 10.83
S Combined A+B 8.94 9.12 14.12
® MIMO CHAIN A 7.98 8.15 13.15
HTS 40 5200 | MIMO CHAIN B 7.29 7.46 12.46
Combined A+B 10.66 10.83 15.83
MIMO CHAIN A 7.42 7.59 12.59
48 5240 | MIMO CHAIN B 7.65 7.82 12.82
Combined A+B 10.55 10.72 15.72
SISO CHAIN A 1.48 1.63 6.63
HTO 38F 5190 —5iso chAIN B 2.44 2.58 7.58
467 £230 | SISO CHAIN A 6.55 6.70 11.70
Q SISO CHAIN B 6.29 6.43 11.43
= MIMO CHAIN A 0.37 0.72 5.72
o 38F 5190 | MIMO CHAIN B -0.03 0.33 5.33
& HT8 Combined A+B 3.18 3.54 8.54
MIMO CHAIN A 4.36 4.71 9.71
46F 5230 | MIMO CHAIN B 3.66 4.02 9.02
Combined A+B 7.03 7.39 12.39
o SISO CHAIN A 2.61 2.32 2.68
§ SISO CHAIN B -2.70 -2.39 2.61
= | VHTO | 42ac80 | 5210 | MIMO CHAIN A -4.46 -3.87 1.13
N MIMO CHAIN B -4.73 4.11 0.89
© Combined A+B -1.58 -0.98 4.02

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

values
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Results screenshot
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802.11a, 6Mbps
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Max Power & PSD, Chain A — CH40
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Max Power & PSD, Chain A — CH48

Spectrum I I?l
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802.11n20, HTO (SISO) |

Max Power & PSD, Chain A — CH36

Spectrum I I%’l
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Max Power & PSD, Chain A — CH40

Spectrum I
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Max Power & PSD, Chain A — CH48

Spectrum I I?l
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802.11n20, HT8 (MIMO)

Max Power & PSD, Chain A — CH36
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Max Power & PSD, Chain A — CH40
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Max Power & PSD, Chain A — CH48

Spectrum I
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802.11n40, HTO (SISO)

Max Power & PSD, Chain A — CH38F
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Max Power & PSD, Chain A — CH46F

Spectrum I
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802.11n40, HT8 (MIMO) |

Max Power & PSD, Chain A — CH38F

Spectrum I I%’l

Ref Lavel 15.00 dBm « RBW 1 MHz

e Att 25dB » SWT 105 » VBW 3 MHz  Mode Auto Sweap
TDOF

@ 1Rm Clrw

0.37 dBm
10 dBmy

5.196130 GHz

0 oam

-10 9Bm

-20 dBm /

-30 dBrr .

o

]

-50 dBm

60 dBm

<70 dBm

80 dBm

CF 5.19 GHz
[Channel Power

500 pts Span 73.8 MHz

Bandwidth 36.32 MHz Power 14.70 dBm Tx Total 14.70 dBm

( n W

D 11.CCTZNMS 173828

Max Power & PSD, Chain B — CH38F
Spectrum I [a

Ref Lavel 15.00 dBm * RBW 1 MHz

e Att 25dB » SWT 105 » VBW 3 M4z Mode Auto Sweap
TDF

@ 1Rm Clrw

“0.02 dBm)|
10 dBm 5.195060 GHz

0 cam

-10 9Bm

-20 dBm ‘/

-30 dBm Z

-40 dBm /

|
-50 dBm

40 dBm

<70 dBm

<80 dBm

CF 5.19 GHz
[Channel Power

500 pts Span 73.3 MHz

Bandwidth 36.08 MHz Power 14.25 dBm Tx Total 14.25 dBm

n W

Dger 11.0CTINS 172010

FO-014: Test Report 59 of 213

Printed copies are not controlled documents



Test Report N°160830-01.TRO1

Max Power & PSD, Chain A — CH46F

Spectrum I I?l
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802.11ac80, VHTO (SISO)

Max Power & PSD, Chain A — CH42ac80
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802.11ac80, VHTO (MIMO)

Max Power & PSD, Chain A — CH42ac80
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B.3

Undesirable emissions limits: Band Edge (conducted)

Test limits

FCC part

Limits

15.407 (b) (1)

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.

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.
(MHz) (1V/m) (dBpV/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
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 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.

AC/DC
Power
Adapter

< 10dBATT

Laptop

Spectrum analyzer
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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 DO02), with the following
parameters:

e When the duty cycle is > 98 %, VBW = 10Hz

¢ 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 dBuyV/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
Freg Range Distance Field strength Field strength Power
(MH2z) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
Above 960 3 500 54.0 -41.2
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BE Low Freq Section, Peak — CH40
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802.11a, 6Mbps — Chain B

BE Low Freq Section, Peak — CH36
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BE Low Freq Section, Peak — CH40
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BE Low Freq Section, Peak — CH36
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802.11n20, HTO (SISO) — Chain B

BE Low Freq Section, Peak — CH36
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BE Low Freq Section, Peak — CH40
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BE Low Freq Section, Peak — CH36
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BE Low Freq Section, Peak — CH40
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802.11n20, HT8 (MIMO) — Chain B

BE Low Freq Section, Peak — CH36
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BE Low Freq Section, Peak — CH40
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802.11n40, HTO (SISO) — Chain A

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

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

BE Low Freq Section, Peak — CH38F

Spectrum |

(=]

Ref Lavel 15.00 dBm Offset 5.00 dB » RBW 1 MH:z
e Att 20 dB » BWT 100 ms » VBW 3 MH:z

Mode Auto Sweep
TOF
® 1Pk Max
Limit ¢heck PAES Mil1) 29.30 dim
20 dbiRe FEC_BE_UNBI_PEAK PAES 5.147180 GHz2
15000 d8m - .V, -
pr \ s
10 dBm — >
/ |
I' \
Q0 c8m 7 %
J
,/ \
10 dBm -
/ ".‘
-20 dBm—t——— 4 -
FCC_BE_UNITL_PEA

M1 MP"JJ
-30 dBm A .

WbV
Aot rwYr e
O et S e e

40 dBm

-50 dBir

50 dBmy

an

-70 dBm i

CF 5.15 GHz

L JA J

Dger 11.0CTINS 173219

691 pts an 150.0 MHz

BE Low Freq Section, RMS — CH38F

Spectrum I

(=)

Ref Lovel 10.00 dBm  Offset 5.00 dB w RBW 1 MHz
o Att 15dB @ BWT 500 ms w VBW 2 kiHz

Mode Auto Sweep
Count 60/60 TOF

@ 1Pk Max

Limit §heck PARS Mil1)
Line FEC_BE_UNTL_RME PAES

Sty | o
a cam LY

5.150000 GHz

44,08 divn

(
-10 dBmr -

\

-20 dBm

-30 dBm .

J
FCC_BE_UNITL_RMS 4

=50 dBm—it— —

50 dBmy

=70 dBm

£0 dBm

S3
|

CF 5.15 GHz2

L. JA

J

Dge 11.CCTANS 17055

|
691 pts SFH 150.0 MHz

FO-014: Test Report

83 of 213



Test Report N°160830-01.TRO1

BE Low Freq Section, Peak — CH46F
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802.11ac80, VHTO (SISO)- Chain A

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

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

BE Low Freq Section, Peak — CH42ac80
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B.4

Radiated spurious emission

Standard references

FCC part

Limits

15.407 (b) (1)

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.

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.
(MHz) (1V/m) (dBpV/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
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 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
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Radiated Setup > 26.5 GHz
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Test Results

30 MHz — 1 GHz

Radiated Spurious — All modes

oI

201
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3 et
m
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& ¥
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i t t t t t t t t t + + + 1

20M L i 8D TOM 200 30D 400 5D B0 1G

Fregquencyin Hz
Peak measurements —_— Limit FCC Peak
Frequency MaxPeak Limit Margin
MHz dBuVv/m dBuVv/m dB
199.1 33.8 43.6 9.8
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.
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1 GHz - 18 GHz, 802.11a, 6Mbps, Chain A |

Radiated Spurious — CH36
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuVvV/m dBuV/m dBuV/m dB
1250.1 -—- 43.3 54 11
1593.0 59.0 74 15.0
15543.9 --- 47.3 54 6.7
15552.4 56.4 74 17.6
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Rev.00

Radiated Spurious — CH40
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Freguency n GHz
Peak measurements Avg measurements Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.9 42.5 54 11.5
1250.1 48.9 74 25.1
1596.5 --- 39.7 54 14.3
1596.5 58.0 --- 74 16.0
15601.0 47.5 54 6.5
15612.6 54.5 74 19.5
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Radiated Spurious — CH48
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Freguency n GHz
Peak measurements Avg measurements Limit FCC Peak - =+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.9 48.1 74 25.9
1250.1 42.7 54 11.3
1593.0 58.2 74 15.8
1594.2 --- 36.1 54 17.9
15723.3 60.1 74 13.9
15723.7 49.5 54 4.5
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1 GHz — 18 GHz, 802.11a, 6Mbps, Chain B

Radiated Spurious — CH36
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.9 -—- 43.0 54 11
1596.5 58.3 --- 74 15.7
15539.5 --- 52.1 54 1.9
15541.7 63.6 74 10.4

FO-014: Test Report

96 of 213



Test Report N°160830-01.TRO1

Rev.00

Radiated Spurious — CH40
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Freguencyn GHz

Peak measurements Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.9 --- 42.5 54 115
1249.9 48.2 --- 74 25.8
1592.8 56.9 --- 74 17.1
1596.5 --- 37.1 54 16.9
10398.9 53.5 --- 74 20.5
10400.7 --- 43.4 54 10.6
15601.9 --- 50.5 54 3.5
15601.9 60.9 --- 74 13.1
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Radiated Spurious — CH48
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1245.0 51.1 74 22.9
1250.1 42.5 54 11.5
1596.2 37.6 54 16.4
1596.2 58.3 74 15.7
10480.1 46.3 54 7.7
10480.5 58.0 74 16.0
15720.2 50.1 54 3.9
15724.6 64.0 74 10.0
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1 GHz — 18 GHz, 802.11n20, HTO, Chain A

Radiated Spurious — CH36
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1596.0 45.2 54 8.8
1596.2 58.6 --- 74 15.4
17985.3 59.9 74 14.1
17990.2 48.9 54 5.1
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Rev.00

Radiated Spurious — CH40
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.9 42.2 54 11.8
1250.1 47.8 74 26.2
1593.3 37.9 54 16.1
1594.2 57.3 74 16.7
17988.0 60.6 74 13.4
17996.0 48.9 54 5.1
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Rev.00

Radiated Spurious — CH48
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Frequencyn GHz
Peak measurements Avg measurements Limit FCC Peak -+ =+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.6 48.5 74 25.5
1249.9 427 54 11.3
1594.7 38.2 54 15.1
1595.5 58.8 74 15.2
15711.9 60.7 74 13.3
15717.7 48.7 54 5.3
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1 GHz — 18 GHz, 802.11n20, HTO, Chain B

Radiated Spurious — CH36
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Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

1246.4 51.4 74 22.6

1249.9 425 54 11.5
1594.0 58.3 74 15.7

1596.0 374 54 16.6
15541.2 50.3 54 3.7
15543.0 63.3 74 10.7
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Test Report N°160830-01.TRO1

Rev.00

Radiated Spurious — CH40
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1249.9 42.3 54 11.7
1250.1 49.0 74 25.0
1594.5 58.6 74 15.4
1596.5 385 54 15.5
15593.9 61.7 --- 74 12.3
15601.9 52.6 54 14
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Radiated Spurious — CH48
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Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuVv/m dBuV/m dB

1249.9 42.2 54 11.8
1250.4 48.6 74 25.4
1596.2 38.3 54 15.7
1596.2 58.7 74 15.3
15719.7 49.6 54 4.4
15720.2 63.9 74 10.1
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1 GHz — 18 GHz, 802.11n20, HT8, Chain A+B

Radiated Spurious — CH40
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Freguencyn GHz
Peak measurements Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
5580.7 58.4 74 15.6
5580.9 --- 499 54 4.1
15598.8 57.4 74.1 16.7
15601.5 45.7 54.1 8.3
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1 GHz — 18 GHz, 802.11n40, HTO, Chain A

Radiated Spurious — CH38F
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Peak measurements Avg measurements Limit FCC Peak Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1593.8 --- 38.5 54 155
1593.8 58.5 --- 74 15.5
17958.1 --- 47.2 54 6.8
17988.8 59.1 74 14.9
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Radiated Spurious — CH46F
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Avg measurements Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuVv/m dBuV/m dB
1249.9 42.9 54 11.1
1250.1 48.1 74 25.9
1596.2 37.8 54 16.2
1596.2 58.5 74 15.5
15692.0 50.2 54 3.8
15692.0 60.1 74 13.9
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1 GHz — 18 GHz, 802.11n40, HTO, Chain B

Radiated Spurious — CH38F
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Avg measurements

Limit FCC Peak ==+ Limit FCC Avg
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB

1250.1 42.7 54 11.3
1250.1 49.5 74 24.5
1595.7 58.1 74 15.9
1596.5 38.1 54 15.9
15571.6 61.6 74 12.4
15574.7 50.2 54 3.8
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