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TEST REPORT
No. AR22-0076023-01

performed in accordance with

FCC Rules: Code of Federal Regulations (CFR) no. 47
Part 15 Subpart C Section 15.247

PRODUCT Multi-user call forwarding device for 2voice system with integrated Wi-Fi radio

MODEL(s) TESTED @ 1760/18

FCC ID REA176018

TRADE MARK(s) URMET

APPLICANT URMET S.p.A. ~ Via Bologna, 188/c ~ 1-10154 TORINO
Tested by Robertino Torri [Laboratory Technician]

Approved by Roberto Colombo [Laboratory manager]
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Revision Sheet
Release No. Date Revision Description

Rev. 0 2022-05-06 First edition

Digital signed - AR22-0076023-01_TR_FCC 15.247 - URMET - 1760-18.doc

The results of tests and checks reported in this Test Report refer exclusively to the samples tested and described in the Report itself.
This Report shall not be reproduced partially the written approval of IMQ S.p.A..
The authenticity of this Test Report and its contents can be verified by contacting IMQ S.p.A., responsible for this Test Report.
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1. GENERAL DATA

SAMPLE

Samples received on 2022-03-17 (Item(s) sampled and sent by applicant)
IMQ reference samples BEM | 108019

Samples tested No. 1

Object under analysis recognition Not carried out

Except where stated, characteristics of products were taken from client
description and were not verified by the laboratory

Date of acceptance of test item 2022-03-21

TEST LOCATION

Testing dates 2022-03-21 + 2022-04-06

Testing laboratory IMQ S.p.A. - Via Quintiliano, 43 — 1-20138 Milano
Testing site Via Quintiliano, 43 — 1-20138 Milano

ENVIRONMENTAL CONDITIONING

Parameter Measured
Ambient Temperature 20.8+23.2°C
Relative Humidity 48 + 54 %
Atmospheric Pressure 999 + 1001 mbar

The laboratory is monitored by a continuous environmental conditions measurements system.
Temperature, humidity and pressure data are recorded on a weekly basis and stored in local archive.

REMARKS

Throughout this report a point (comma) is used as the decimal separator.

The ability or reliability of this product to perform its intended function in a particular application has not been
investigated.

Unless otherwise specified, warnings, installation instruction and/or user manual provided with the sample
have been checked in Italian or English version only.

IMQ declines any responsibility derived from missing or wrong information provided aside by the applicant.
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2. REFERENCE DOCUMENT

DOCUMENT DATE TITLE
X 47 CFR Part 15 2015 Radio Frequency Device

American National Standard for Methods of Measurement of
X ANSI C63.4 2014 Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the Range of 9 kHz to 40 GHz

American National Standard of Procedures for Compliance

B ANSI C63.10 2013 Testing of Unlicensed Wireless Devices

Test Report No. AR22-0076023-01 Date: 2022-05-06 Page 3 of 59
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3. EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL DATA (According to manufacturer declaration)

E MODEL (basic) Description
(@) 1760/18 Video doorphone with call forwarding device for 2voice system with integrated Wi-
':( Fi radio and white enclosure
% VARIANTS (derived) Description

(01]

< 1760/19 As 1760/18 but black enclosure
|

=

E FCC ID REA176018

=

% Manufacturer URMET S.p.A. ~ Via Bologna, 188/c ~ I-10154 TORINO
¢
u(; Type of equipment DTS - Digital transmission equipment (Wi-Fi radio module)
a Operating frequency 2412-2462MHz for 802.11b/g/n(HT20)

< 2422-2452MHz for 802.11n(HT40)

ax conducted power . 2 19. m

14 Max RF d d 802.11b 19.54 dB

: 802.11g - 13.94 dBm

- . :13.

Z 802.11n(HT20) :13.90 dBm

g 802.11n(HT40) :13.40 dBm

n Modulation 802.11b : DSSS(DBPSK/DQPSK/CCK)
m 802.11g/n : OFDM(BPSK/QPSK/16QAM/64QAM)
% Number of channel 802.11b/g/n(HT20) : 11
< 802.11n(HT40) D7

t Antenna Integrated on PCB. Gain 0,3dBi

s Interfaces /

g Integrated interfaces /

% Dedicated AC supply URMET 1083/20A and 1760/110

(@) Remarks None
(&)
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4. TEST CONFIGURATION OF EQUIPMENT UNDER TEST

EUT PORTS

Enclosure Port

AC Power Port I /_> Antenna Port

DC Power Port EUT ¢ Signal/Control Port

Earth Port Telecommunication Port

Port Description Max length
Enclosure Plastic /
AC power Dedicated AC/AC power supply adapter /
DC power / /
Earth / /
Telecommunication / /
Signal & Control I/O input on interface /
Antenna Integrated on PCB /

>
14
©)
-
<
14
©)
11]
<
-
-
<
L
=
o
=
g
1]
o
Q
<
14
-
<
L
=
0
(/2]
w
(7))
(7))
<
>
=
=
14
O
LL
<
O
o
(72)
-
o
=2
Q
©)
14
o
=
11

Mod. TRF 3712/2

Test Report No. AR22-0076023-01 Date: 2022-05-06 Page 5 of 59




\IMQ

IMQ S.p A www.img:it
7+ 20138 Mi »via Quinfianc 43

STATE OF THE EUT DURING TESTS
Test mode description and RF parameters used during test

List of frequency and channel for 802.11b/g/n (HT20)

> Frequency Frequency Frequency Frequency
% Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
= 1 2412 4 2427 7 2442 10 2457

é 2 2417 5 2432 8 2447 11 2462
(@] 3 2422 6 2437 9 2452 - -

(01]

j List of frequency and channel for 802.11n (HT40)

Frequency Frequency Frequency Frequency
= Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
Z
g 3 2422 5 2432 7 2442 9 2452

4 2427 6 2437 8 2447
o
>
Iﬁ Frequency and channel used for test of 802.11b/g/n (HT20)
o Lower Middle Higher
E Channel Frequency(MHz) Channel Frequency (MHz) Channel Frequency (MHz)
< 1 2412 6 2437 11 2462
(14
1 Frequency and channel used for test of 802.11n (HT40)
E Lower Middle Higher
w
(% Channel Frequency (MHz) Channel Frequency (MHz) Channel Frequency (MHz)
ﬂ 3 2422 6 2437 9 2452
(79}
(75}
< Data rate used for all test (")
> 802.11b 802.11g 802.11n (HT20) 802.11n (HT40)
[
= 1 Mbps 6 Mbps MCSO0 MCSO0
=
i ()The choice of transmission speed was made based on preliminary analysis measurements in order to
8 maximize the emission characteristics of measurement performed.
Z
(@) Ref. Mode Description
(&)
n The EUT is mounted and supply in normal operating condition.
[ The Transmitter was operated in the normal operating mode.
(&) #1  Operating | The TX frequency was fixed which was for the purpose of the measurements.
g Channel included the lower, middle and higher frequency to perform the test as above
descripted.
o
14
" SUPPORT EQUIPMENT
D_ Defined as equipment needed for correct operation or loading of the EUT, but not considered as tested
21]

Equipment Manufacturer Model

PC with dedicated SW & FW for radio parameter management / /

Engineering program for management of RF parameters was used during testing to control the EUT for
staying in continuous transmission.

Mod. TRF 3712/2
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ELECTROMAGNETICALLY RELEVANT COMPONENTS

Component No. Manufacturer Model

Main board 1 URMET CS1760-005A CSM8515
Power supply bus 1 URMET 1083/20A

Power supply AC 1 URMET 1760/110

RF filter 1 URMET 1332/86

Wi-Fi module 1 LB-LINK BL-R8188EU1(EUS)
RFI SUPPRESSION DEVICES

Component No. Manufacturer Model

/ / / /

EMI PROTECTION DEVICES

Component No. Manufacturer Model

/ / / /

EUT TECHNICAL DOCUMENTATION

Document Reference

/ /
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5. METHODS OF MEASUREMENT

All compliance measurements have been carried out using the procedures described in the standard ANSI
C63.4-2014, ANSI C63.10-2013 and Section 15.31 of CFR47 Part 15 — Subpart A (General).

Additional test requirements have been adopted according to the reference Section indicated in the § 6 of this
test report.

FREQUENCY RANGE INVESTIGATED

Radiated emission tests: from 9 kHz to tenth harmonic of fundamental.
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6. SUMMARY OF TEST RESULTS

POSSIBLE TEST CASE VERDICTS

> Test object meets the requirement PASS

% Test object does not meet the requirement FAIL

I:( Test case does not apply to the test object N.A.

Y Test not performed N.P.

2
j CFRA47 Part 15 TITLE RESULT
- § 15.203, § 15.247 (b)(4)(i) Antenna Requirements PASS
E § 15.207 (a) Conducted Emission PASS
E § 15.209 (a) () Radiated Emission PASS
=) § 15.247 (a) Frequency Hopping Spread Spectrum Specifications
8 § 15.247(a) 20 dB Bandwidth N.A
(o) § 15.247(a)(1) Carrier frequency (Hopping Channel) Separation N.A
2 § 15.247(a)(1)(iii) Number of Hopping Channels Used N.A
(1 § 15.247(a)(1)(iii) Channel occupancy time N.A
Il § 15.247(a)(2) 6dB Minimum Bandwidth PASS
P4 § 15.247(b) Maximum Peak Output Power

w

s § 15.247(b) (1) Peak Output Power N.A.
& § 15.247(b) (3) RF power output, radiated (EIRP) PASS
% § 15.247(b) (4) Antenna gain N.A.
2 § 15.247(c) Operation with directional antenna gains greater than 6 dBi N.A.
> § 15.247 (d) 100 kHz Bandwidth of Frequency Band Edges PASS
= § 15.247 (d) Radiated Emission PASS
E § 15.247 (e) Power Spectral Density PASS
8 § 15.247 (f) Hybrid systems N.AT
g § 15.247 (g) FHSS Transmission characteristics N.A
(&) § 15.247 (h) Recognition of occupied channel and multiple transmission N.A.1
(7] . )

[ Note 1 Not applicable for DTS equipment
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7. TEST RESULTS
7.1 ANTENNA REQUIREMENTS

TEST REQUIREMENT

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that a broken antenna can be replaced by
the user, but the use of a standard antenna jack or electrical connector is prohibited. This requirement does
not apply to carrier current devices or to devices operated under the provisions of Sections 15.211, 15.213,
15.217, 15.219, or 15.221. Further, this requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and some field disturbance sensors, or to other
intentional radiators which, in accordance with Section 15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper antenna is employed so that the limits
in this Part are not exceeded.

Testing dates 2022-03-25

Antenna specifications

N° of authorized antenna types /

Antenna type Integrated on PCB
Maximum total gain 0.3 dBi

External power amplifiers Not present
TEST RESULT

The EUT meets the requirements of section 15.203 and 15.204

>
14
©)
-
<
14
©)
11]
<
-
-
<
L
=
o
=
g
1]
o
Q
<
14
-
<
L
=
0
(/2]
w
0
n
<
>
=
=
14
O
LL
<
O
o
(7]
-
o
=2
Q
©)
14
o
=
11

Mod. TRF 3712/2

Test Report No. AR22-0076023-01 Date: 2022-05-06 Page 10 of 59




\IMQ

IMQ S.p.Aswww.ima.it
T 20138 Mi »vi Quinifianc 43

7.2 AC MAINS POWER SUPPLY CONDUCTED EMISSION

TEST REQUIREMENT
Test setup

Test facility

Frequency range

IF bandwidth

EMC class

EUT operating condition

ANSI| C63.4

Shielded chamber
150 kHz — 30 MHz

9 kHz

B

#1

Testing dates 2022-03-31 + 2022-04-04

LIMITS

Band of operations Quasi-Peak (dBpV) Average Limit (dBpuV)

0.15+0.5 66 + 56 56 + 46
05+5 56 46
5+30 60 50
TEST RESULT

The EUT meets the requirements of sections 15.207 (a).

TEST PROCEDURE

1) The EUT was placed on a wooden table of size, 80 cm by 80 cm, raised 80 cm in which is located 40 cm
away from the vertical wall the shielded room.

2) Each EUT power cord input cord was individually connected through a 50Q/50uH LISN to the input power
source.

3) Exploratory measurements were made to identify the frequency of the emission that had the highest
amplitude relative to the limit by operating the EUT in a range of typical modes of operation, cable
position, and with a typical system equipment configuration and arrangement. Based on the exploratory
tests of the EUT, the one EUT cable configuration and arrangement and mode of operation that had
produced the emission with the highest amplitude relative to the limit was selected for the final
measurement.

4) The final test on all current-carrying conductors of all of the power cords to the equipment that comprises
the EUT (but not the cords associated with other non-EUT equipment is the system) was then performed
over the frequency range of 0.15 MHz to 30 MHz.

5) The measurements were made with the detector set to PEAK and AVERAGE amplitude within a
bandwidth of 9 kHz during the measurements.

6) The measurements with Quasi-Peak detector are performed only for frequencies for which the Peak
values are > (Q.P. limit - 6 dB).
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Worst case measurement result of 802.11b modulation
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Worst case measurement result of 802.11n HT20 modulation

0 ™
AT

150kHz 30MHz
Frequency EMI COND - FCC-15 209 -11n40-CHLow

WA AT AN J

-10

>_ dBpv ° \

% 60

= I

é 50

O

2 40

- ad

- 30 “ | i

E \ Al f\M/‘W m ‘

E 20 [\ "‘w/ HM,/\ “\“\“ h | HMH,' |

& /\ /\ Jﬂﬂ ‘/\\V\J I\ )\ | I

> AT W 1

] - A

I.IOJ 0 A I AT ! t i

o AR

a L

< -10

(14 150kHz 30MHz
1 Frequency EMI COND - FCC-15 209 -11n20-CHHigher
-

i

p— Worst case measurement result of 802.11n HT40 modulation

7

LLl 70

2 dByV [T FCC 15.207 - AC mains B - Q-Peal

2 60

> 5 — FCC 15.207 - AC mains B - Avg
': T

=

% 40

LL | \ A{ﬂm,\
< 30 f | KLt RTATATIA
o A (i I mw \ /A/\{\\

g ol | T AR | \

-

(&)

=

(m)]

@)

[1'4

o

=

m

N
=~
N
-
N~
™
LL
14
[
-]

o
=

Test Report No. AR22-0076023-01 Date: 2022-05-06 Page 13 of 59




>
14
©)
-
<
14
©)
11]
<
-
-
<
L
=
o
=
g
1]
o
Q
<
14
-
<
L
=
0
(/2]
w
(7))
(7))
<
>
=
=
14
O
LL
<
O
o
(72)
-
O
=2
Q
©)
14
o
=
11

Mod. TRF 3712/2

\ IMQSpA.. wwwmq\f

T+ 20138 Mi = via Quiniiiano 43

Worst case measurement result of 802.11b modulation @ 24V AC
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Worst case measurement result of 802.11n HT20 modulation @ 24V AC
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7.3 RADIATED DISTURBANCES

TEST REQUIREMENT

Test setup ANSI C63.4

Test facility Semi-anechoic chamber

Test distance 3 meters

Frequency range 9 kHz to tenth harmonic of fundamental
IF bandwidth (below 30 MHz) 9 kHz

IF bandwidth (below 1,000 MHz) 120 kHz
IF bandwidth (above 1,000 MHz) |1 MHz

EMC class B
EUT operating condition #1
Remark:

In accordance with part 15.31 (f) (2), where the measurement distance was specified to be 30 or 300 meters,
a correction factor was applied in order to permit measurement to be performed at a separation distance.
The applied formula for limits at 3 meter is:

Extrapolation (dB) = 40log (300meter / 3meter) = +80db

Extrapolation (dB) = 40log (30meter / 3meter) = +40db

Testing dates 2022-03-21 + 2022-04-04
LIMITS
Band of operations Peak (dBpV/m) Average Limit (dBuV/m)
Restricted bands (§ 15.205) 74 54
Other bands According to 15.209 or fundamental According to 15.209 or fundamental
—20dB (which is greater) —20dB (which is greater)
TEST PROCEDURE

1)  The EUT was placed on turntable which is 0.8 m above the ground plane

2)  The turntable shall rotate from 0° to 360° degrees to determine the position of maximum emission level.

3) The EUT is positioned 3 m away from the receiving antenna, which varied from 1 to 4 m to find the
highest emission.

4) The measurements were made with the detector set to PEAK and AVERAGE amplitude within a
bandwidth of 100 kHz below 1000 MHz and 1 MHz above 1000 MHz.

5) The receiving antenna was positioned in both horizontal and vertical polarization.

6) The measurements with Quasi-Peak detector, below 1000 MHz are performed only for frequencies for
which the Peak values are > (Q.P. limit - 6 dB).

TEST RESULT

The EUT has been tested in 3 orthogonal axes at the frequencies lowest, middle and highest for each
modulation.

The results reported are worst case.

The measurement of spurious emission of EUT in receiver mode is deemed to be fulfilled as no limits are
exceeded in transmitter mode (condition considered more burdensome).

The EUT meets the requirements of sections 15.205 (b), 15.209 and 15.247.
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9 kHz+-30 MHz - Measurement result of 802.11b modulation
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30+1,000 MHz - Measurement result of 802.11b modulation
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>1,000 MHz - Measurement result of 802.11b modulation
MEASUREMENTS RESULTS - Channel LOWER
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MEASUREMENTS RESULTS - Channel middle
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MEASUREMENTS RESULTS - Channel higher
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9 kHz:-30 MHz - Measurement result of 802.11g modulation
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30+1,000 MHz - Measurement result of 802.11g modulation
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>1,000 MHz - Measurement result of 802.11g modulation
MEASUREMENTS RESULTS - Channel LOWER
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MEASUREMENTS RESULTS - Channel middle

*RBW 1 MHz *RBW 1 MHz
*VBW 3 MHz *VBW 3 MHz
Ref 90 dBuv/m *Att 20 dB SWT 10 ms Ref 90 dBuv/m *Att 10 dB SWT 35 ms
%0 %0
(@) B B
gt MWWW%
E s A wM (W RPN prece aadl
AT PN TN e
= B B
—
: -10 -10
G Start 1 GHz 140 MHZ/ Stop 2.4 GHz Start 2.4835 GHz 151.65 MHz/ Stop 4 GHz
*RBW 1 MHz *RBW 1 MHz
O *VBW 3 MHz *VBW 3 MHz
— Ref 90 dBuv *Att 0 dB SWT 120 ms Ref 90 dBuv *Att 0 dB SWT 160 ms
Q 90 90
1 o L
‘M’\rd*\y\ NPT
E M/\)MV\WJJWWWWMWMMM Ay A .mmwwww TAVNPIYN
= =
I
=
m Start 4 GHz 600 MHZ/ Stop 10 GHz Start 10 GHz 800 MHz/ Stop 18 GHz
o *RBW 1 MHz Marker 1 [T1 ]
L. VEW 3 MHz 52.23 dBpvV
Z Ref 90 dBuv *Att 0 dB SWT 140 ms 24.524000000 GHz
o BN
o 8
(/2] L,
= 1
(m) , MY NN RV P YRS
O L A ALYV v
14 B
.
- .
.
m B

Center 21.5 GHz 700 MHz/ Span 7 GHz

Mod. TRF 3712/2

Test Report No. AR22-0076023-01 Date: 2022-05-06 Page 25 of 59




\IMQ

IMQ S.p.Aswww.ima.it
T 20138 Mi »vi Quinifianc 43

MEASUREMENTS RESULTS - Channel higher
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9 kHz+-30 MHz - Measurement result of 802.11n HT20 modulation
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30+1,000 MHz - Measurement result of 802.11n HT20 modulation

60
dBpV/m

55 |

50 |

45 |

40

FCC 15.109 Classe B @3m B - Q-Peak/3.01

|

35
30 4
25 ] ﬁf\‘

20

LOWER CHANNEL

\ﬂu "fm
i\\m /v [
o

“’\M }

\1 i
AT »«&w‘ UWMMMM' Wi WWMWW

30MHz

T
100M

Frequency

1GHz
FCC-ERP-11n20-CHLow

03/21/2022 16:45FCC 15.109 Classe B @3mB

60
dBpV/m

55 |

50 |

45 |

40

FCC 15.109 Classe B @3m B - Q-Peak/3.01

|

35
30 4 + W

’“\/”I]‘y

r/m

20,

MIDDLE CHANNEL

#JEWW'M
W“’W WN M"WW" ~,M&“w“"‘\MW“w

30MHz

T
100M

Frequency

1GHz
FCC-ERP-11n20-CHMiddle

03/21/2022 16:45FCC 15.109 Classe B @3mB

0
dBuV/

HVIM g5
50 |
45 |

40

FCC 15.109 Classe B @3m B - Q-Peak/3.0m|

|

35

30
WN | A

25,r,\ I 1 ]

20 4 \

HIGHER CHANNEL

M‘ MWMMW #hy WM v’

JLM me-w“““j@“’

30MHz

I
100M

Frequency

1GHz
FCC-ERP-11n20-CHHigher

03/21/2022 16:45FCC 15.109 Classe B @3mB

Test Report No. AR22-0076023-01

Date: 2022-05-06

Page 28 of 59



IMQ

IMQ S.p.Aswww.ima.it
T 20138 Mi »vi Quinifianc 43

>1,000 MHz - Measurement result of 802.11n HT20 modulation
MEASUREMENTS RESULTS - Channel LOWER
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MEASUREMENTS RESULTS - Channel middle
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Start 2.4835 GHz 151.65 MHz/

*RBW 1 MHz
*VBW 3 MHz
SWT 160 ms

Ref 97 dBuV “Att 0 dB

Stop 4 GHz

7

7

|a

|2

|2

Start 4 GHz 600 MHz/
*RBW 1 MHz
VBW 3 MHz
SWT 140 ms

Ref 90 dBuv *Att 0 dB

Stop 10 GHz Start 10 GHz 800 MHz/

Marker 1 [T1 ]

51.71 dBuv
21.976000000 GHz

90
=
7
1
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2
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MEASUREMENTS RESULTS - Channel higher

*RBW 1 MHz *RBW 1 MHz
*VBW 3 MHz *VBW 3 MHz
Ref 97 dBuv/m *Att 20 dB SWT 10 ms Ref 97 dBuv/m *Att 10 dB SWT 35 ms
< 7 7
J N M e e R ve~
m 2 2
o = =
—
G Start 1 GHz 140 MHz/ Stop 2.4 GHz Start 2.4835 GHz 151.65 MHz/ Stop 4 GHz
*RBW 1 MHz *RBW 1 MHz
O *VBW 3 MHz *VBW 3 MHz
— Ref 97 dBuv *Att 10 dB SWT 120 ms Ref 97 dBuv *Att 0 dB SWT 160 ms
1
h 7 7
11] B i
< B B
I H1 1
—
m Start 4 GHz 600 MHz/ Stop 10 GHz Start 10 GHz 800 MHz/ Stop 18 GHz
o *RBW 1 MHz Marker 1 [T1 ]
L. VEW 3 MHz 51.82 dBpV
Z Ref 90 dBuv *Att 0 dB SWT 140 ms 25.000000000 GHz
o BN
(&) &
(0] L,
() L \ - . e
AW TTY N YW i iV
[
.
-’ .
.
11] B

Start 18 GHz 700 MHz/ Stop 25 GHz
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9 kHz+-30 MHz - Measurement result of 802.11n HT40 modulation
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30+1,000 MHz - Measurement result of 802.11n HT40 modulation

60

dBuV/
HVIM 55

50 |

45 |

FCC 15.109 Classe B @3m B - Q-Peak/3.0m|

|

40

35 |
"

30 | M IX\'\'W ‘ﬂ‘/@m

25 J|

A Y \!
20"} U’\W\‘ﬁ i ‘ \”\‘ ‘ ,nﬂ’f

LOWER CHANNEL

‘m \JLMJ.

i 153 M A i | .‘ I w
W Pl

LWWM

T
30MHz 100M

Frequency

1GHz
FCC-ERP-11n40-CHLow

03/21/2022 16:45FCC 15.109 Classe B @3mB

60

dBuV/
HVIM g5

50 |

45 |

FCC 15.109 Classe B @3m B - Q-Peak/3.01

(

40

35

25

20\ by A M / Y \f\\ | W

MIDDLE CHANNEL

0
30| I ) y I, ) "m‘tn,

MJ‘

T
30MHz 100M

Frequency

1GHz
FCC-ERP-11n40-CHMiddle

03/21/2022 16:45FCC 15.109 Classe B @3mB

60

dBuV/
HVIM g5

50 |

45 |

FCC 15.109 Classe B @3m B - Q-Peak/3.0m|

|

40 ‘

35 |
30 |
25

M
/ n
20 | [k N\m/f'\r'
Y

HIGHER CHANNEL

M"

A
w NWX M"'MMW}WW M\wmwm Joa”

ML’M‘MWWW t

I
30MHz 100M

Frequency

1GHz
FCC-ERP-11n40-CHHigher

03/21/2022 16:45FCC 15.109 Classe B @3mB

Test Report No. AR22-0076023-01

Date: 2022-05-06

Page 33 of 59



\IMQ

IMQ S.p.Aswww.ima.it
T 20138 Mi »vi Quinifianc 43

>1,000 MHz - Measurement result of 802.11n HT40 modulation
MEASUREMENTS RESULTS - Channel LOWER

*RBW 1 MHz *RBW 1 MHz
“VBW 3 MHz “VBW 3 MHz
> Ref 97 dBuV/m “Att 20 dB SWT 10 ms Ref 97 dBRV/m “Att 10 dB SWT 35 ms
o) ” K
Z L. \ A Mw,—w‘h - MWMLMW”“‘IerW'
P ]
o L,
—
o Bl -
O Start 1 GHz 140 MHz/ Stop 2.4 GHz Start 2.4835 GHz 151.65 MHz/ Stop 4 GHz
—
Q *RBW 1 MHz *RBW 1 MHz
< *VBW 3 MHz *VBW 3 MHz
Ref 97 dBuv “Att 10 dB SWT 120 ms Ref 97 dBuV “Att 0 dB SWT 160 ms
1
11 L L,
» -
'— L. L2
—
E = =
L Start 4 GHz 600 MHz/ Stop 10 GHz Start 10 GHz 800 MHz/ Stop 18 GHz
o “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 52.51 dBpv
o Ref 90 dBpvV “Att 0 dB SWT 140 ms 24.916000000 GHz
90
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Ref 97 dBuV/m

MEASUREMENTS RESULTS - Channel middle

*RBW 1 MHz
*VBW 3 MHz

*Att 20 dB SWT 10 ms

Ref 97 dBuV/m

*RBW 1 MHz
*VBW 3 MHz

*Att 10 dB SWT 35 ms

=

Start 1 GHz

Ref 97 dBuV

140 MHz/

*RBW 1 MHz
*VBW 3 MHz

*Att 10 dB SWT 120 ms

Stop 2.4 GHz

7

|2

Start 4 GHz

Ref 90 dBupV

600 MHz/

*RBW 1 MHz
VBW 3 MHz

*Att 0 dB SWT 140 ms

Stop 10 GHz

Marker 1 [T1 ]
51.96 dBuV
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L
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=

Start 18 GHz

700 MHz/

Stop 25 GHz
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Ref 97 dBuV

151.65 MHz/
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800 MHz/
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MEASUREMENTS RESULTS - Channel higher

*RBW 1 MHz
*VBW 3 MHz

*RBW 1 MHz
*VBW 3 MHz

Ref 107 dBpV/m *Att 10 dB SWT 35 ms

Ref 107 dBpV/m *Att 20 dB SWT 10 ms
10 10
7 7
e pn N e ~-~"’""‘1L“""W -L“'ﬂ'««,u e o W
A A A Y
2 2
=8 =8
Start 1 GHz 140 MHz/ Stop 2.4 GHz Start 2.4835 GHz
*RBW 1 MHz
*VBW 3 MHz
Ref 107 dBpvV *Att 10 dB SWT 120 ms Ref 97 dBuv *Att 0

151.65 MHz/

*RBW 1 MHz
*VBW 3 MHz
dB SWT 160 ms

Stop 4 GHz

Fio

=

Start 4 GHz

Ref 90 dBupV

*Att 0 dB

600 MHz/

*RBW 1 MHz
VBW 3 MHz
SWT 140 ms

Stop 10 GHz Start 10 GHz

Marker 1 [T1 ]
52.66 dBuV
24.874000000 GHz

90

L

=

Start 18 GHz

Test Report No. AR22-0076023-01

700 MHz/

Stop 25 GHz

Date: 2022-05-06

800 MHz/

Stop 18 GHz

Page 36 of 59



>
14
©)
-
<
14
©)
11]
<
-
-
<
L
=
o
=
g
1]
o
Q
<
14
-
<
L
=
0
(/2]
w
(7))
(7))
<
>
=
=
14
O
LL
<
O
o
(72)
-
o
=2
Q
©)
14
o
=
11

Mod. TRF 3712/2

\IMQ

IMQ S.p.Aswww.ima.it
T 20138 Mi »vi Quinifianc 43

7.4 6 dB BANDWIDTH

TEST REQUIREMENT
Spectrum analyzer settings
Span

Resolution bandwidth (RBW)
Video bandwidth (VBW)
Sweep time (SWT)

Detector function

Trace

EUT operating condition
Remark

Testing dates

TEST RESULT

Wide enough for the measurement to be made
100 kHz

300 kHz

AUTO

Peak

Max hold

#1

None

2022-03-25

The EUT meets the requirements of sections 15.247 (a) (2)

TEST PROCEDURE

According to the § 6.9.2 of ANSI C63.10.
The channel bandwidth is defined as the measured bandwidth of the spectral envelope, after trace

stabilization, of the modulated signal, from the maximum amplitude level (reference level) reduced by a
reference value (6dB less than the reference value).
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MEASUREMENTS RESULTS

Modulation 802.11b

Channel Frequency Channel Bandwidth Plot
(No.) (MHz) (MHz) (No.)

1 2412 10.0914 1
6 2437 10.0961 2
11 2462 10.0652 3

Plot 1 Plot 2

MultiView ~ Spectrum v MultiView ~ Spectrum
Ref Level 30.00 dBm ® RBW 100 kHz Ref Level 30.00 dBm ® RBW 100 kHz
At 40dB  SWT 8361 s (~16 ms) ® VBW 300KkHz Mode Auto FFT Frequency 2.4119965 GHz At 40dB  SWT 8361 s (~16 ms) ® VBW 300kHz Mode Auto FFT Frequency 2.4369795 GHz
PS Off  Notch off PS Off  Notch off
-18 GHz H" -18 GHz H"
® 1Pk Ma
D1[1] 1.57 dB| D1[1] 0.01 dB|
10.09140 MHz 10.06910 MHz,
2“ MI[1] 0.0z dem] | [*° MI[1] 2.13 dBm|
e 2.40692660 GHz| Mz 2.43194460 GHz|
10 = 10 v
v 01 k5 ;
o * o
10 10
20 20
30 30
40 40
50 50
50 50
CF 2.4119965 GHz §001 pts 2.0 Mz Span 20.0MHz| | [CF 2.4369795 GHz. §001 pts 2.0 Mz Span 20.0 MHz
2 Marker Table 2 Marker Table
M1 1 2.4069266 GHz -0.02 dBm M1 1 2.4319446 GHz 2,13 dBm
DL MLt 10.0914 MHz 1.57 dB DL MLt 10.0691 MHz 0.01 dB
M2 i 2.4124839 GHz 7.61 dBm M2 i 2.4379753 GHz 7.96 dBm
MultiView Spectrum
Ref Level 30.00 d8m © RBW 100 kHz
Att 40dB  SWT 83.61 s (~16 ms) ® VBW 300kHz Mode Auto FFT Frequency 2.4619801 GHz
Tnput 1AC Off  Notch  Off
TDF Inputl “New CSSA Spurie 3m - 1-18 GHz H"
D1[1] 0.07 dB|
10.06520 MHz|
= MI[1] 121 dBm|

245694040 GHz|

CF 2.4619801 GHz 8001 pts 2.0 MHz, Span 20.0 MHz.
2 Marker Table

[ 1 2.4569404 GHz 1.21 dBm

D1 MLt 10.0652 MHz 0.07 dB

M2 1 2.462485 GHz 7.29 dBm
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Modulation 802.11g

Channel
(No.)

Frequency
(MHz)
1 2412
6 2437
11 2462

Plot 1

MultiView * Spectrum

Ref Level 30.00 dBm © RBW 100 kHz
40dB  SWT 83.61 s (~16 ms) ® VBW 300kHz Mode Auto FFT
Input 1AC PS Off  Notch Off
TDF Inputi "New CSSA Spurie 3m - 1-18 GHz H'

Frequency 2.4119386 GHz|

Channel Bandwidth
(MHz)

Plot
(No.)
16.5525 1
16.5612 2
16.5640 3

Plot 2

MultiView * Spectrum

Ref Level 30.00 dBm © RBW 100 kHz
40dB  SWT 83.61 s (~16 ms) ® VBW 300kHz Mode Auto FFT
Input 1AC PS Off  Notch Off
TDF Inputi "New CSSA Spurie 3m - 1-18 GHz H'

Frequency 2.4369633 GHz|

1 Frequency Sweep

1 Frequency Sweep

240371060 GHz|

D1[1] 0.02 dB| D1[1] 0.00 dB|
16.55250 MHz| 16.56120 MHz|
20 MI[1] [s.10dBm 20 MI[1] ~7.43 dBm|

242869710 GHz|

[CF2.4119386 GHz 8001 pts 2.0 MHz, Span 20.0 MHz
2 Marker Table

[ 1 2.4037106 GHz -8.10 dBm

D1 M1 1 16.5525 MHz 0.02 dB

M2 1 2.4161206 GHz -1.98 dBm

[CF 2.4369633 GHz 8001 pts 2.0 MHz, Span 20.0 MHz
2 Marker Table
[ 1 2.4286971 GHz -7.43 dBm

D1 M1 1 16.5612 MHz -0.00 dB
M2 1 2.4411203 GHz -1.36 dBm

Multiview * Spectrum

Ref Level 30.00 dBm © RBW 100 kHz
40dB SWT 1.02ms ® VBW 300kHz Mode Auto Sweep
Input 1AC P! i Notch off
TDF Inputi "New CSSA Spurie 3m - 1-18 GHz H'

Frequency 2.4619100 GHz|

1 Frequency Sweep

» 1Rm Ma

D1[1] 0.26 dB|
16.5640 MHz,
20 MI[IT | -7.60 dBm

2.4536690 GHz|

[
y

CF2.46191 GHz 1001 pts 2.0 MHz, Span 20.0 MHz
2 Marker Table

M1 1 2.453669 GHz -7.60 dBm

D1 M1 1 16.564 MHz 0.26 dB

M2 1 2.459472 GHz -1.38 dBm
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Modulation 802.11n (HT20)

Channel Frequency Channel Bandwidth Plot
(No.) (MHz) (MHz) (No.)

1 2412 17.7963 1

6 2437 17.7783 2

11 2462 17.7710 3

Plot 1 Plot 2

MultiView ~ Spectrum i MultiView * Spectrum
Ref Level 30.00 dBrm © RBW 100 kHz Ref Level 30.00 dBrm © RBW 100 kHz
Att 40dB  SWT 83.61 s (~16 ms) ® VBW 300kHz Mode Auto FFT Frequency 2.4119502 GHz| Att 40dB  SWT 83.61 ps (~16 ms) ® VBW 300kHz Mode Auto FFT Frequency 2.4369583 GHz|
Input 1AC PS Off  Notch off Input 1AC PS Off  Notch off
TDF Inputi "New CSSA Spurie 3m —_1-18 GHz H" TDF Inputi "New CSSA Spurie 3m -—_1-18 GHz H"
1 Frequency Sweep o 1Pk Ma 1 Frequency Sweep o 1Pk Ma
D1[1] 0.04 dB| D1[1] 0.02 dB|
17.79630 MHz, 17.77830 MHz,
20 MI[1] 863 dBm 20 MI[1] ~7.30 dBm|
2.40309870 GHz, 2.42809810 GHz,
10 10
2 2
o — o
1 " " o1
10 10 L]
20 20
an an
) )
50 50
60 60
CF 2.4119502 GHz 8001 pts 2.0 MHz Span20.0MHz| | [CF 2.4360583 GHz 8001 pts 2.0 MHz Span 20.0 MHZ
[2 Marker Table [2 Marker Table
[ 1 2.4030987 GHz -8.63 dBm [ 1 2.4280981 GHz -7.30 dBm
D1 MLt 17.7963 MHz 0.04 dB D1 MLt 17.7783 MHz 0.02 dB
M2 1 2.4091081 GHz -2.23 dBm M2 1 2.4341062 GHz -1.21 dBm
MultiView ~ Spectrum
Ref Level 30.00 dBm © RBW 100 kHz
Att 40dB SWT 1.02ms @ VBW 300kHz Mode Auto Sweep Frequency 2.4619100 GHz|
Input 1AC PS Off  Notch off
TDF Inputi "New CSSA Spurie 3m - 1-18 GHz H"
1 Frequency Sweep o 1Rm Ma;
D1[1] 0.25 dB
17.7710 MHz
= MI[L] 7.9 dBm)

2.4530820 GHe|

[

CF 2.46191 GHz 1001 pts 2.0 MHZ Span 20.0 Mz
2 Marker Table

ML 1 2.453082 GHz -7.94 dBm

D1 ML 17. z 0.25 dB

M2 1 2.459113 GHz -1.68 dBm
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Modulation 802.11n (HT40)

Channel Frequency Channel Bandwidth Plot
(No.) (MHz) (MHz) (No.)

3 2422 37.0273 1

6 2437 36.3126 2
9 2452 36.3206 3

Plot 1 Plot 2

MultiView ~ Spectrum i MultiView * Spectrum
Ref Level 30.00 dBrm © RBW 300 kHz Ref Level 30.00 dBrm © RBW 100 kHz
Att 40dB SWT 1.01ms ® VBW  1MHz Mode Auto Sweep Frequency 2.4218540 GHz| Att 40dB  SWT 168 s (~24 ms) ® VBW 300 kHz Mode Auto FFT Frequency 2.4369950 GHz|
Input 1AC PS Off  Notch off Input 1AC PS Off  Notch ff
TDF Inputi “New CSSA Spurie 3m - 1-18 GHz H' TDF Inputi "New CSSA Spurie 3m -_1-18 GHz H'
1 Occupied Bandwidth o 1Rm Ma 1 Frequency Sweep o 1Pk Ma
M1[1] | -13.39 dBm| D1[1] -0.11 dB|
2.1218540 GHz, 36.31260 MHz,
20 20 MI[1] 10,70 dBm]
2.41882720 GHz,
10 10
o - - o e
> i
10 L 10 L
20 20
an an
} 0
50 50
60 60
CF 2.421854 GHz 1001 pts 5.0 MHz Span 50.0 MHZ CF 2.436095 GHz 8001 pts 4.5 Mz Span 45.0 MHZ
[2 Marker Table [2 Marker Table
M1 1 2.421854 GHz -13.39 dBm Occ Bw 37.027289525 MHz [ 1 2.4188272 GHz -10.70 dBm
T 1 2.403523 GHz -6.34dBm  Occ Bw Centroid 2422036657 GHz DL ML i 36.3126 MHz -0.11 dB
12 1 2.4405503 GHz -5.38 dBm___Occ Bw Freq Offset 182.65722999 kHiz M2 1 2.4404877 GHz -4.81 dBm

MultiView ~ Spectrum

Ref Level 30.00 dBm ® RBW 100 kHz
Att 4008 SWT 168 s (~24 ms) ® VBW 300kHz Mode Auto FFT Frequency 2.4518850 GHz
Input 1AC PS Off  Notch off

TDF Inputi "New CSSA Spurie 3m -_1-18 GHz H"
1 Frequency Sweep

D1[1] 0.21 dB
36.32060 MHz,
Mi[1] | -10.97 dBm|

2.43381500 GHz

CF 2.451885 GHz 8001 pts 4.5 MHZ Span 45.0 Mz
2 Marker Table

ML 1 2.433815 GHz -10.97 dBm

D1 ML 36.3206 M 0.21 dB

M2 1 2.4554846 GHz -4.80 dBm
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7.5 MAXIMUM PEAK OUTPUT POWER

TEST PROCEDURE

The maximum peak conducted output power was measured using a wideband power sensor.

The power sensor must have a bandwidth that is greater than or equal to the DTS bandwidth and shall utilize
a fast, average-responding diode type sensor.

As the transmitter antenna integrated, the temporary RF connector is mounted on PCB of the transmitter at
the output antenna port and was connected to the power sensor for conducted measurement.

Turn on the EUT and power meter and then record the peak power value.

Above procedures was repeated on all channels needed to be tested.

EUT operating condition #1
Remark /
Testing dates 2022-04-05

Max conduced output power (dBm)

Channel mit = Result
802.11b 802.11g 802.11n(HT20) 802.11n(HT40)
Lowest 18.66 12.90 13.21 12.71
Middle 19.11 13.43 13.48 13.08 30 Pass
Highest 19.54 13.94 13.90 13.40
TEST RESULT

The EUT meets the requirements of sections 15.247 (b) (3)
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7.6 BAND-EDGE COMPLIANCE OF RF RADIATED EMISSIONS

TEST REQUIREMENT

Spectrum analyzer settings

Span Wide enough to capture the peak level of the emission operating on the
channel closest to the band edge, as well as any modulation products
which fall outside of the authorized band of operation

Resolution bandwidth (RBW) 1 MHz (100 kHz band-edge)
Video bandwidth (VBW) 1 MHz (100 kHz band-edge)
Sweep time (SWT) Auto

Detector function Peak

Trace Max hold

Attenuator /

Deviation to test procedure None

EUT operating condition #1

Remark None

Testing dates 2022-03-28 +2022-03-29
TEST RESULT

The EUT meets the requirements of sections 15.247 (d).
All out of band spurious emissions are more 20 dB below the in band power of the fundamental.

LIMITS

-20 dB below peak output power

TEST PROCEDURE

Only for measuring emissions up to 2 MHz removed from the band-edge the "delta" technique for Radiated
emissions was used.

Delta technique: The transmitter output was connected to the spectrum analyser through a test fixture (radio
frequency coupling device associated with the dedicated antenna of the equipment under test)

Once the trace is stabilized, by the marker the emission at the band edge (or on the highest modulation
product outside of the band, if this level is greater than that at the band edge) was set.

The “n” by the marker-delta function and the marker-to-peak function the peak of the in-band emission was
selected. The marker-delta value displayed was compared with the limit specified in this Section
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MEASUREMENTS RESULTS Modulation 802.11b

Band-edge (PeaK)

*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 104.16 dBuv/m *VBW 3 MHz 103.82 dBpV/m
Ref 120 dBpV/m *Att 30 dB SWT 5 ms 2.413100000 GHz | Ref 117 dBpV/m *Att 20 dB SWT 2.5 ms 2.463040000 GHz
120 [tD1 227 aB+ Marker| 2 [T1 Mafker| 2 [T1
63.48|aBpv/m|| |aq 50,55/ dBpv/m
i1 2l 4 GHz 1 2| 483500p00 GEHZ

Marker| 3 [T1 ,-/r\”}\\—\ Matker| 3 [T1
’/\&\ 53.46[aBpv/m|| | 7 B
L /] S TUPUT GEZ \\\ 2|.487840p00 GHz

_7 ] S
I /!

o e SE NN NPrO
4
la
T2 F2
Fl Fl |
20 2 1 I
Start 2.3 GHz 15 MHz/ Stop 2.45 GHz | Start 2.44 GHz 8 MHz/ Stop 2.52 GHz
*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 Hz 99.48 dBpvV/m *VBW 10 Hz 98.81 dBpvV/m
Ref 120 dBuvV/m *Att 30 dB SWT 12 s 2.411300000 GHz Ref 117 dBuv/m *Att 20 dB SWT 6.4 s 2.463040000 GHz
120 [TD1 227 dB* Marker| 2 [T1 Mapgker| 2 [T1
57.05aBpv/m|| |ig 9,28 druv/m
F11 A e 2[.483500p00 GHz
Marker| 3 [T1 Magker| 3 [T1

1

1 39.87|aBpv/m|| |t e
L SESZUTPUU GEZ [/\/l\_\ 2|.487840p00 GHz
A

M~
/
—

=

Fl Fl |
20 2 1 I

Start 2.3 GHz 15 MHz/ Stop 2.45 GHz Start 2.44 GHz 8 MHz/ Stop 2.52 GHz
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MEASUREMENTS RESULTS Modulation 802.11g

Band-edge (PeaK)

*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]

*VBW 3 MHz 100.67 dBuv/m *VBW 3 MHz 99.99 dBuV/m
Ref 117 dBpV/m *Att 20 dB SWT 5 ms 2.413400000 GHz | Ref 117 dBpV/m *Att 20 dB SWT 2.5 ms 2.463360000 GHz

Marker|2 [T1 Matker|2 [T1
L., coldmpvs/m) | |y, 56,92| dByV/m
2. 400000p00 GHZ 2|.483500p00 GHz

Marker| 3 [T1 1| Mafker| 3 [T1

¥ E

S —7 S-S B 1 S BT

2} 389100p00 GHz / j 2|.483520p00 GHZ

) / \ ) /

i # \ i / \
|7

A A \’L“"Wm L"WM«M
WWM% KA AN AN
= =
= =
Fl2 F2
Fl Fl |
= =
[ [ [
Start 2.3 GHz 15 MHz/ Stop 2.45 GHz Start 2.44 GHz 8 MHz/ Stop 2.52 GHz

Band-edge (AVerage)

*RBW 1 MHz Marker 3 [T1 ] *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 Hz 35.70 dBpv/m *VBW 10 Hz 89.60 dBuV/m
Ref 117 dBpV/m *Att 20 dB SWT 12 s 2.390000000 GHz | Ref 117 dBpV/m *Att 20 dB SWT 6.4 s 2.459680000 GHz
Marker| 1 [T1 Matker|2 [T1
L., a.oalappvsm) | Ly, 9, 38| dBuv/m
2. 413400p00 GHz 2|.483500p00 GHz
Marker|2 [T1 Mafker| 3 [T1
1 I [ e
2. 400000p00 GHz 2|.483520p00 GHz
1 1
Lo y Lo -

=]

| | \

L val

Fl Fl |
[T . I I

Start 2.3 GHz 15 MHz/ Stop 2.45 GHz Start 2.44 GHz 8 MHz/ Stop 2.52 GHz
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MEASUREMENTS RESULTS Modulation 802.11n (HT20)

Band-edge (PeaK)

*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]

“VBW 3 MHz 101.54 dBuV/m “VBW 3 MHz 100.90 dBuV/m
Ref 117 dBuv/m *Att 20 dB SWT 5 ms 2.408900000 GHz | Ref 107 dBuV/m *Att 20 dB SWT 5 ms 2.458800000 GHz

Marker| 2 [T1 ] Marker| 2 [T1
L., ol appvsm] ||, 63,630 dpuv/m
2l 400000po0 Az 2| 483500p00 GAZ

“»krkel 3 [T1 Marker| 3 [T1
b e e T R e
/ 2ll300000po0 cEZ / \ 2l-483700po0 Az

:: I f |
! Al L™
[ J \

PR ENRP

-4 -3
= -2
R F2
Fl Fl |
-2 =
I [ [
Start 2.3 GHz 15 MHz/ Stop 2.45 GHz Start 2.4 GHz 15 MHz/ Stop 2.55 GHz

Band-edge (AVerage)

*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 Hz 90.96 dBpv/m *VBW 10 Hz 89.90 dBpv/m
Ref 117 dBuV/m *Att 20 dB SWT 12 s 2.417900000 GHz Ref 107 dBuV/m *Att 20 dB SWT 12 s 2.455200000 GHz
Marker|2 [T1 Marker|2 [T1
L.y 49.23| dByv/m L, 40,98l dByv/m
2|.400000p00 GHZ 2|.483500p00 GHZ
Marker| 3 [T1 1 Marker| 3 [T1
1 = T o = ca B
2l.390000p00 GEZ 2|.483700p00 GHZ
1
i { i I \
i ' \ l I \
l I \ /
J \ |, _/ X
] \ /_A‘_/- &h'—h__ﬂ
-4 ,/ 3
/__,_/ S
H__,_,_,__/—'—’“
= -2
e F2
F1l F1l |
|2 1
I I I
Start 2.3 GHz 15 MHz/ Stop 2.45 GHz | Start 2.4 GHz 15 MHz/ Stop 2.55 GHz
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MEASUREMENTS RESULTS Modulation 802.11n (HT40)

Band-edge (PeaK)

*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 102.68 dBuv *VBW 3 MHz 97.80 dBuV/m
Ref 107 dBpv “att 10 dB SWT 5 ms 2.419700000 GHz | Ref 107 dBpvV/m “Att 20 dB SWT 5 ms 2.449500000 GHz
}j’li}l\”‘k_?‘lj 2 [T1 Marker|2 [T1
. dBy L, 1 60.,02| dBnv/m
v
2[.400000p0d cHZ f’\fw_ 2|.483500p00 GHz
Marker| 3 [T1 [J\/‘ %\\ Marker| 3 [T1
o - - o 4B
/ 2.388200‘OOFE2 / \ 2|.487300p00 cEZ
i 1/ \ i / \
7 \u\ 7
J‘J !‘/\f,\‘ AR
M/ﬂ“f’w Mﬂ" "
ooty b 1
IPIRNIVOY P et
PN %MM«.M
4 4
= =
2 2
37 F2
10 EL . Fl |
I I I
Start 2.3 GHz 15 MHz/ Stop 2.45 GHz Start 2.4 GHz 15 MHz/ Stop 2.55 GHz
*RBW 1 MHz Marker 1 [T1 ] *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 Hz 92.03 dBuv *VBW 10 Hz 87.25 dBpV/m
Ref 107 dBuv “att 10 dB SWT 12 s 2.420300000 GHz | Ref 107 dBuvV/m “Att 20 dB SWT 12 s 2.447100000 GHz
Marker| 2 [T1 Marker| 2 [T1
L, 56,01 dRuy L, 43,02 dpuv/m
2|.400300p00 cHZ 2|.483500p00 cHZ
MarkelkB [T1 Marker| 3 [T1
= R s e o -+ 45— BT
2|.390000pod caEZ r—/—’—\(“'*\ 2|-483700p00 GEHZ
i I \ i / \
l I \ l I \
e la K
|+ — _/
_'__,__,_,—-—-—'—‘_'_' N~
I3 I3 A
2 2
= F2
Fl Fl |
=3 =3
I I I
Start 2.3 GHz 15 MHz/ Stop 2.45 GHz Start 2.4 GHz 15 MHz/ Stop 2.55 GHz
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7.7 CONDUCTED EMISSIONS OUTSIDE THE BAND

TEST REQUIREMENT

Spectrum analyzer settings

/

Span

Resolution bandwidth (RBW) 100 kHz
Video bandwidth (VBW) 300 kHz
Sweep time (SWT) as necessary to capture the entire dwell time
Detector function Peak

Trace Max hold
Attenuator /

Deviation to test procedure None

EUT operating condition #1

Remark None
Testing dates 2022-04-06
TEST RESULT

The EUT meets the requirements of sections 15.247 (d)
All out of band spurious emissions are more 20 dB below the in band power of the fundamental.

LIMITS

-20 dB below peak output power

TEST PROCEDURE

As the transmitter antenna is integrated, the temporary RF connector is mounted on PCB.

The conducted spurious emissions were measured conducted using a spectrum analyzer at low, middle, and
high channels.
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MEASUREMENTS RESULTS - Modulation 802.11b lower
Multiview Spectrum -

Ref Level 30.00 dBm = RBW 100 kHz
Att 40 dB  SWT 250 ms @ VBW 300 kHz Mode £Auto Sweep Frequency 12.5150000 GH=
Input iAC  PS Off  Notch O ff

1 Frequency Sweep - 1Pk Max
M1[1] 7.66 dBm
Z.4120 GHz

20 dem

10 dBm

4E

0 dbem

-10 dBEm

-20 dBm

-20 dBm

-40 dBm

-50 dBm —— e

-&0 dBm

30.0 MH= 1001 pts 2.5 GH=z 25.0 GH=z

MEASUREMENTS RESULTS - Modulation 802.11b middle

Multiview Spectrum -

Ref Level 30.00 dBm = RBW 100 kHz
Att 40 dB  SWT 250 ms @ VBW 300 kHz Mode £Auto Sweep Frequency 12.5150000 GH=
Input iAC  PS Off  Notch O ff

1 Frequency Sweep e 1Pk Max
M1[1] 8.44 dBm
Z2.4370 GHz

20 dem

10 dBm

0 dbem

-10 dBEm

-20 dBm

-20 dBm

-40 dBm

-50.dBm A ~+-

-&0 dBm

30.0 MH= 1001 pts 2.5 GH=z 25.0 GH=z

MEASUREMENTS RESULTS - Modulation 802.11b higher

Multiview Spectrum -

Ref Level 20.00 dBm & RBW 100 kH=z
Att 40dB  SWT 250 ms @ VBW 300 kHz Mode Auto Swieep Frequency 12.5150000 GHz
Input 1 ~C PSS Off  Notch O ff

1 Frequency Sweep e 1Pk Max
mM1[1] 8.45 dBm
2.4620 GHz

20 dem

10 dem

0 dem

-10 dem

-20 dBm

-30 dem

-40 dBm

-s0.dBm

-60 dBm

30.0 MHz 1001 pts 2.0 GH=z 25.0 GH=z
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MEASUREMENTS RESULTS - Modulation 802.11g lower
Spectrum -

& RBW 100 kH=z
Frequency 12.5150000 GH=z

Multiviewr

Ref Level 30.00 dBm
ATt <40 dB SWT 250 ms & ¥BW 300 kHz Mode Auto Sweep
Input 1 A PSS Off MNotch O ff

® 1Pk ax
M1[1] -2.07 dBm
2.4120 GHz

1 Frequency Sweep

20 dem

10 dem

42

0 dem

-10 dem

-20 dBm

-30 dem

-40 dBm

-50.dBm

-60 dBm

2.0 GH=z 25.0 GH=z

30.0 MHz

MEASUREMENTS RESULTS - Modulation 802.11g middle
Multiview Spectrum -

Ref Level 30.00 dBm = RBW 100 kHz
Att 40 dB SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep Frequency 12.5150000 GHz
Input i AC PS Cff  MNotch O ff
1 Frequency Sweep e 1Pk Max
M1[1] -1.59 dBm

Z2.4370 GHz

1001 pts

20 dem

10 dBm

0 dbem

-10 dBEm

-20 dBm

-20 dBm

-40 dBm

-50 dBm -

-&0 dBm

30.0 MH= 2.5 GH=z 25.0 GH=z

MEASUREMENTS RESULTS - Modulation 802.11g higher
Spectrum -

® RBW 100 kHz
Frequency 12.5150000 GH=

1001 pts

MultiViews

Ref Level 30.00 d&m
Att 40 dB SWT 250 ms & VBW 3200 kH=z Mode Auto Sweep
Input 1 AC PSS O ff MNotch O ff

1 Frequency Sweep ° 1Pk Max
M1[1] -1.62 dBm
Z. 4620 GHz

20 dem

10 dBm

0 dbem

-10 dBEm

-20 dBm

-20 dem

-40 dBm

-50 dBm ———

-&0 dBm

30.0 MH= 1001 pts 2.5 GH=z 25.0 GH=z
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MEASUREMENTS RESULTS - Modulation 802.11n HT20 lower
Spectrum -

& RBW 100 kH=z
Frequency 12.5150000 GH=z

Multiviewr

Ref Level 30.00 dBm
ATt <40 dB SWT 250 ms & ¥BW 300 kHz Mode Auto Sweep
Input 1 A PSS Off MNotch O ff

® 1Pk ax
M1[1] -2.99 dBm
2.4120 GHz

1 Frequency Sweep

20 dem

10 dem

0 dem

-10 dem

-20 dBm

-30 dem

-40 dBm

-s50-dBm

-60 dBm

2.0 GH=z 25.0 GH=z

30.0 MHz

MEASUREMENTS RESULTS - Modulation 802.11n HT20 middle
Multiview Spectrum -

Ref Level 30.00 dBm = RBW 100 kHz
Att 40 dB SWT 250 ms @ VBW 300 kHz  Mode Auto Sweep Frequency 12.5150000 GHz
Input i AC PS Cff  MNotch O ff
1 Frequency Sweep e 1Pk Max
M1[1] -2.34 dBm

Z2.4370 GHz

1001 pts

20 dem

10 dBm

0 dbem

42

-10 dBEm

-20 dBm

-20 dBm

-40 dBm

-50,dBm —deee

-&0 dBm

30.0 MH= 2.5 GH=z 25.0 GH=z

MEASUREMENTS RESULTS - Modulation 802.11n HT20 higher
Spectrum -

® RBW 100 kHz
Frequency 12.5150000 GH=

1001 pts

MultiViews

Ref Level 30.00 d&m
Att 40 dB SWT 250 ms & VBW 3200 kH=z Mode Auto Sweep
Input 1 AC PSS O ff MNotch O ff

1 Frequency Sweep ° 1Pk Max
M1[1] -2.42 dBm
Z. 4620 GHz

20 dem

10 dBm

0 dbem

45

-10 dBEm

-20 dBm

-20 dem

-40 dBm

-50 dBm —

-&0 dBm

30.0 MH= 1001 pts 2.5 GH=z 25.0 GH=z

Test Report No. AR22-0076023-01 Date: 2022-05-06 Page 51 of 59



>
14
©)
-
<
14
©)
11]
<
-
-
<
L
=
o
=
g
1]
o
Q
<
14
-
<
L
=
0
(/2]
w
0
n
<
>
=
=
14
O
LL
<
O
o
(7]
-
o
=2
Q
©)
14
o
=
11

Mod. TRF 3712/2

\IMQ

IMQ S.p.Aswww.ima.it
T 20138 Mi »vi Quinifianc 43

MEASUREMENTS RESULTS - Modulation 802.11n HT40 lower

Multiviewr

Spectrum

Ref Level 30.00 dBm

Att
Input

<40 dB SWT 250 ms & ¥BW 300 kHz

1 A PSS

- RBW

O ff MNotch

100 kH=

O ff

Mode Auto Sweep

Frequency 12.5150000 GH=z

1 Frequency Sweep

M1[1]

2.4220 GHz

20 dem

10 dem

0 dem

4=

-10 dem

-20 dBm

-30 dem

-40 dBm

-50 dBm

-60 dBm

30.0 MHz

1001 pts

2.0 GH=z

25.0 GH=z

MEASUREMENTS RESULTS - Modulation 802.11n HT40 middle

MultiViews

Ref Level 30.01
Att

Input

Spectrum
O dBm

40 dB SWT 250 ms & VBW 3200 kH=z

1 AC PSS

= RBWW

2 ff MNotch

100 kH=z

O ff

Mode Auto Sweep

Frequency 12.5150000 GH=

1 Frequency Sweep

M1[1]

Z2.4370 GHz

20 dem

10 dBm

0 dbem

-10 dBEm

-20 dBm

-20 dBm

-40 dBm

-50 dBm

-&0 dBm

30.0 MH=

1001 pts

2.5 GH=z

25.0 GH=z

MEASUREMENTS RESULTS - Modulation 802.11n HT40 higher

MultiViews

Ref Level 30.01
Att

Input

Spectrum
O dBm

40 dB SWT 250 ms & VBW 3200 kH=z

1 AC PSS

1 Frequency Sweep

= RBWW

2 ff MNotch

100 kH=z

O ff

Mode Auto Sweep

Frequency 12.5150000 GH=

M1[1]

® 1Pk ax
-4.65 dBm
Z2.4520 GHz

20 dem

10 dBm

0 dbem

P
=

-10 dBEm

-20 dBm

-20 dem

-40 dBm

-50.dBm

-&0 dBm

30.0 MH=

1001 pts

2.5 GH=z

25.0 GH=z
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7.8 TRANSMITTER POWER SPECTRAL DENSITY

TEST REQUIREMENT
Spectrum analyzer settings
Span

Resolution bandwidth (RBW)
Video bandwidth (VBW)
Sweep time (SWT)

Detector function

Trace

Attenuator

Deviation to test procedure
EUT operating condition
Remark

Testing dates

TEST RESULT

1.5 MHz

3 kHz

10 kHz

500 s

Peak

Max hold

/

None

#1

None

2022-03-25

The EUT meets the requirements of sections 15.247 (e)

LIMITS

8 dBm in 3 kHz bandwidth.

TEST PROCEDURE

As the transmitter antenna is integrated, the temporary RF connector is mounted on PCB.

The conducted power spectral density were measured using a spectrum analyzer at low, middle, and high

channels.

After trace stabilisation, the marker shall be set on the signal peak. The indicated level is the power spectral

density.
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MEASUREMENTS RESULTS

Modulation 802.11b

Channel Frequency Measured Power Limit Plot
(No.) (MHz) (dBm) (dBm) (No.)

1 2412 -12.74 8 1
6 2437 -12.10 8 2
11 2462 -12.59 8 3

Plot 1 Plot 2

MultiView = Spectrum i MultiView ~ Spectrum
Ref Level 30.00 dBm ©RBW 3khz Ref Level 30.00 dBm ©RBW 3khz
40dB  SWT 4.19 ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4119730 GHz| Att 40dB  SWT 4.19 ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4369560 GHz|
Input Ps Off  Notch  Off Input Ps Off  Notch  Off
TDF Inputi “New CSSA Spurie 3m - 1-18 GHz H" TDF Inputi “New CSSA Spurie 3m - 1-18 GHz H"
1 Frequency Sweep 1 Frequency Sweep
111 12.74 dBm| 1[1] 12.10 dBm|
2.1126620 GHz| 2.1376750 GHz|
20 20
10 10
o o
10 1 10 1
v
20 20
an an
40 40
50 50
o0 o0
CF2.411973 GHz 1001 pts 3.0 MHz, Span 30.0MHz| = [CF 2.436956 GHz. 1001 pts 3.0 MHz, Span 30.0 MHz
MultiView =  Spectrum
Ref Level 30.00 dBm ©RBW 3khz
40dB  SWT 4.19 ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4619620 GHz|
Input Ps Off  Notch  Off

TDF Inputi "New CSSA Spurie 3m - 1-18 GHz H'

1 Frequency Sweep

1[1] 12.59 dBm|
2.41612730 GHe|

CF 2.461962 GHz 1001 pts 3.0 MHz, Span 30.0 MHz
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Channel
(No.)

11

Plot 1

Modulation 802.11g

Frequency
(MHz)

2412
2437
2462

Measured Power
(dBm)

-16.62
-15.50
-16.25

Plot 2

Limit
(dBm)

Multiview = Spectrum MultiView ~ Spectrum
Ref Level 30.00 dBm © RBW  3kHz Ref Level 30.00 dBm © RBW  3kHz
Att 40dB  SWT 4.19 ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4119560 GHz| Att 40dB  SWT 4.19 ms (~51 ms) ® VBW 10kHz Mode Auto FFT
Input 1AC PS Off  Notch  Off Input 1AC PS Off Notch  Off
-18 GHz H' b iz H"

o 1Pk Ma;
1011 -16.62 dBm|
2.4160320 GHz|

Plot
(No.)

Frequency 2.4369560 GHz|

o 1Pk Ma;
1011 -15.50 dBm|
2.4363570 GHz|

CF 2.411956 GHz 1001 pts

3.0 MHz, Span 30.0 MHz CF 2.436956 GHz

Plot 3

MultiView ~ Spectrum
Ref Level 30.00 dBm
Att

RBW  3kHz

40dB  SWT 4.19 ms (~51 ms) @ VBW 10kHz Mode Auto FFT
Ps Off  Notch  Off
iz H'

1001 pts

3.0 MHzZ,

Span 30.0 MHz

Frequency 2.4619980 GHz|

o 1Pk Ma;
1011 -16.25 dBm|
2.4597500 GHz,

1

CF 2.461998 GHz 1001 pts

3.0 MHz, Span 30.0 MHz
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Modulation 802.11n HT20

Channel Frequency Measured Power Limit Plot
(No.) (MHz) (dBm) (dBm) (No.)

1 2412 -16.07 8 1
6 2437 -15.64 8 2
11 2462 -15.68 8 3

Plot 1 Plot 2

MultiView ~ Spectrum - MultiView ~ Spectrum
Ref Level 30.00 dBm ® RBW  3kHz Ref Level 30.00 dBm ® RBW  3kHz
At 4008 SWT 4.19ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4119340 GHz At 40dB  SWT 4.19ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4370000 GHz
Input 1AC PS Off  Notch Off Input 1AC PS Off  Notch Off
; _ oF _ oF
o 1Pk Ma o 1Pk Ma
101] -16.07 dBm| 101] -15.64 dBm|
2.4141820 GHz| 2.4391880 GHz|
20 20
10 10
o o
10 10
" 1
20 20
30 30
40 40
50 50
50 50
CF 2.411934 GHz 1001 pts 3.0 MHz, Span 30.0 MHz. CF 2.437 GHz. 1001 pts 3.0 MHz, Span 30.0 MHz.
MultiView * Spectrum
Ref Level 30.00 dBm ® RBW  3kHz
At 4008 SWT 4.19ms (~51 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4619560 GHz
Input 1AC PS Off  Notch Off
b = iz H"

o 1Pk Ma;
1011 -15.68 dBm|
2.4553630 GHz|

-10
1

CF 2.461956 GHz 1001 pts 3.0 MHz, Span 30.0 MHz
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Modulation 802.11n HT40

Channel Frequency Measured Power Limit Plot
(No.) (MHz) (dBm) (dBm) (No.)

3 2422 -17.84 8 1
6 2437 -16.46 8 2
9 2452 -16.87 8 3

Plot 1 Plot 2

MultiView ~ Spectrum - MultiView ~ Spectrum
Ref Level 30.00 dBm ® RBW  3kHz Ref Level 30.00 dBm ® RBW  3kHz
At 40dB  SWT 5.58 ms (~57 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4220000 GHz At 40dB  SWT 5.58 ms (~57 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4370000 GHz
Input 1AC PS Off  Notch Off Input 1AC PS Off  Notch Off
; _ oF _ oF
o 1Pk Ma o 1Pk Ma
101] -17.74 dBm| MI[1] | -17.46 dBm|
2.4185530 GHz| 2.4335530 GHz|
20 20
10 10
o o
10 10
1 i
Y v
20 20
30 30
40 40
50 50
50 50
CF 2.422 GHz. 1001 pts 5.0 MHz, Span 50.0 MHz. CF 2.437 GHz. 1001 pts 5.0 MHz, Span 50.0 MHz.
MultiView * Spectrum
Ref Level 30.00 dBm ® RBW  3kHz
At 40dB  SWT 5.58 ms (~57 ms) ® VBW 10kHz Mode Auto FFT Frequency 2.4520290 GHz
Input 1AC PS Off  Notch Off
b = iz H"

o 1Pk Ma;
MI[1] | -16.87 dBm
2.4485320 GHz|

[

CF 2.452029 GHz 1001 pts 5.0 MHz, Span 50.0 MHz
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8. MEASUREMENTS AND TESTS UNCERTAINTY

Unless otherwise stated the uncertainties for the tests and measurements are evaluated in according to IMQ
Operational Instruction 10-LAB-001 and 10-LAB-004. and requirement of NIST Technical Note 1297 and NIS

E 81: 1994 “The Treatment of Uncertainty in EMC Measurements”
(o) The expanded uncertainty was calculated for all measurements and tests listed in this test report according to
- CISPR 16-4-2 “Specification for radio disturbance and immunity measuring apparatus and methods — Part 4-
< 2: Uncertainty in EMC Measurements®, with UKAS document LAB 34 and is documented in the quality
% system accordance to ISO/IEC 17025.
o Internal Procedure PG-037 ensures that the requirements for traceability of calibrations, of all test equipment
< requiring calibration, and calibration intervals are met.
|
= Methods/Standard Parameter Expanc!ed Unit Confidence level
=z Uncertainty
w
= P detector 2.4 dB 95%
=) QP detector
0,
s 150 k — 30 MHz 2.2 dB 95%
CE) ggﬂﬂg:ﬁzz QP detect%rrgsieng Voltage 15 4B 95%
<
(14 QP detector using ISN 25 dB 95%
1
E QP detector using Current 18 4B 95%
i Probe ' °
= QP detector
& (30 MHz - 100 MHz) H 4.0 dB 95%
Ll polarization
n QP detector
2 (30 MHz - 100 MHz) V 3.9 dB 95%
polarization
t QP detector
E (100 MHz - 200 MHz) H 29 dB 95%
o polarization
(@) QP detector
LL (100 MHz - 200 MHz) V 4.0 dB 95%
g polarization
(&) QP detector
0 Radiated (200 MHz - 1000 MHz) H 3.5 dB 95%
- disturbance polarization
(&) QP detector
g (200 MHz - 1000 MHz) V 3.4 dB 95%
o polarization
14 PK detector o
o 1-6 GHz 4.3 dB 95%
D_ PK detector 48 4B 95%
m 6-18 GHz
PK detector )
18-26 GHz 4.9 dB 95%
PK detector o
26-40 GHz 5.2 dB 95%

N
o
N
o
N~
™
L
14
[
gl
[°]
=
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9. LIST OF MEASURING EQUIPMENT AND CALIBRATION

INFORMATION
Calibration
Instrument Manufacturer Model IMQ Ref.

Last date Due date
Shielded anechoic chamber, SIDT-EUROPE RFSD 100 P-01709 / /
EMI RECEIVER RHODE & SCHWARZ ESU8 S05562 2022-02-15 2023-02-15
SPECTRUM ANALYSER | ROHDE & SCHWARZ FSP40 $03629 2022-02-15 2023-02-15
SPECTRUM ANALYSER | ROHDE & SCHWARZ FSW50 S07990 2021-10-13 2022-10-13
POWER SENSOR ROHDE & SCHWARZ NRP-Z81 S06704 2021-03-30 2022-03-30
LISN ROHDE & SCHWARZ ENV216 S03631 2022-02-07 2023-02-07
LOOP ANTENNA ROHDE & SCHWARZ HFH2-Z2E $08623 2022-01-26 2023-01-26
LOG ANTENNA SCHWARZBECK VULB 9162 S09211 2021-05-21 2022-05-21
ANTENNA HORN SCHWARZBECK BBHA9120D S03463 2020-07-06 2023-07-06
SOFTWARE ROHDE & SCHWARZ EMC 32 Vers. 8.30 | W-00124-K1 / /

END OF TEST REPORT
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