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EMC Test Report: WAD 110716

ualiTech Date: 05.09.2016  Rev.2
EMC Lab
Test Report details:
Test commencement date: 31.01.2016
Test completion date: 01.02.2016
Customer’s Representative: Zohar Blau
Issued on: 05.09.2016

Revision details:

Version Date Details/Reasons
Rev. 1 11.07.2016 -
Rev.2 05.09.2016 Incorporated modifications/corrections per ACB requirements

Assessment information:

This report contains an assessment of the EUT against Electromagnetic Compatibility based upon tests
carried out on the samples submitted. The results contained in this report relate only to the items tested.
Manufactured products will not necessarily give identical results due to production and measurement
tolerances. QualiTech, EMC Lab does not assume responsibility for any conclusion and generalization
drawn from the test results with regards to other specimens or samples of type of the equipment
represented by test item.

The EUT was set up and exercised using the configuration, modes of operation and arrangements defined
in this report only.

Modifications:

Modifications made to the EUT

None

Modifications made to the Test Standard

None
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EMC Test Report: WAD 110716
Date: 05.09.2016 Rev.2

Summary of Compliance Status

Test Spec. Clause Test Case Result

47 CFR §15.247 (a) (2) & RSS 247 ,section 5.4 (4) DTS Bandwidth Pass
47 CFR §15.247 (b) (3) (4) & RSS 247 ,section 5.2 (1) Fundamental Emission Output Power Pass
47 CFR §15.247 (e) & RSS 247,section 5.2 (2) ﬁi’ggﬁ;‘l tifggisfﬁi‘ml Density Level in the Pass
47 CFR §15.247 (d) & RSS 247 ,section 5.5 Emissions in Non-Restricted Frequency Bands Pass
47 CER §15'24.7 (d), & §15.205, & §$15.209(a) & RSS- Emissions in Restricted Frequency Bands Pass
Gen Issue 4,section 8.11

47 CFR §15.247 (d) & RSS 247 ,section 5.5 Band-edge Measurements Pass
47 CFR §15.203 & RSS-Gen Issue 4 Antenna Connector Requirements NA
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1. General
1.1. Referenced documents:

ANSI C63.4-2014 Limits and Methods of Measurement for Conducted and
Radiated Emissions of Information Technology
Equipment

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

RSS-247 Digital Transmission Systems (DTSs), Frequency Hopping

Systems (FHSs) and Licence-Exempt Local Area Network (LE-
LAN) Devices

1.2. Description of the EUT system/test Item:

Product name: NXIMUO10
FCCID: 2AIYP-41610

IC: 21654-41610

Description:

NXIMUO10 is a small Bluetooth device latches on to headphones and tracks head movements in order to
augment the immersive 3D audio experience created by Nx technology by transmitting this data to a PC
or to a handheld device running the Nx plugin software.

Frequency range: 2402 — 2480 MHz

Type of Modulation: GFSK

Antenna Gain: 3.6 dBi
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1.3. Conducted RF Measurements:

The RF output of the transmitter under test was directly connected to the input of the Spectrum analyzer
through a specialized antenna connector provided by the manufacturer, and an attenuator as specified.
The external attenuator and cable loss were added to the reading. Worst-case results of the various
modulation modes (where applicable) were reported.

For PSD, emission peak was zoomed within the pass band with spectrum analyzer’s settings as reported
(Sweep time=Span/3 kHz)

For Maximum Conducted Output Power an Average Power Meter was used.

For spurious emissions measurement, the spectrum from 9 kHz to 40 GHz was investigated with the
transmitter set to the lowest, middle and highest channel frequencies.

For bandedge measurement allow the trace to stabilize. Set the marker on the emission at the bandedge,
or on the highest modulation product outside of the band, if this level is greater than that at the bandedge.
Enable the marker-delta function, then use the marker-to-peak function to move the marker to the peak of
the in-band emission. The marker-delta value now displayed must comply with the limit specified in this
Section. Submit this plot.

Radiated Emissions Measurements in the restricted bands:

For radiated emissions, which fall in the restricted bands the spectrum from 1MHz to 25GHz was
investigated following the guidelines in ANSI C63.4-2014, with the transmitter set to the lowest, middle
and highest channel frequencies. Measurements were performed with peak detector and repeated
averaged with VBW=10 Hz. Only Peak detection plots are presented. Worst-case results of the various
modulation modes (where applicable) were reported.

1.4. Radiated Emission measurements:

Measurements were performed at a 3-meter measurement distance in the semi-anechoic chamber in order
to evaluate the radiated electromagnetic interference characteristics of the EUT. The EUT was placed on
a non-metallic table/support, 0.8m above the turntable, was configured, arranged and operated in a
manner consistent with typical application and load conditions. The test program of exercising the
equipment ensured that various parts of the EUT were exercised to permit detection of all EUT
disturbances.

An appropriate antenna depending upon the frequency range, per ANSI C63.4-2014 clause 4.1.5 was
used. While the turntable was being rotated, the height of the antenna was varied from 1 to 4m for the
frequency range of 30MHz to 1GHz. The highest radiated emission was detected by manipulating

the EUT through three axis(x,y,z) and system cables, a worst-case results are reported by max hold
function

This process was repeated for both antenna polarizations. The spectrum up to 40 GHz was investigated
for spurious emissions, using a band-reject filter where appropriate.

The amplitudes of worst-case emission were measured with the detector modes and resolution bandwidths
over various frequency ranges according to the requirements of ANSI C63.4-2014 clause 4.2.

1.5. Worst Case Results:

In order to determine the worst case emissions for all modes/data rates/tests, all modes/data rates were
investigated for each required test to determine which produces the worst- case data and then full testing
was performed in that mode/data rate

Waves Audio Ltd. Page 7 of 50 NXPRO
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2. Test Facility & Uncertainty of Measurement

Accreditation/ Registration reference:

- A2LA Certificate Number: 1633.01
- IC Canada: Site# 4808A-1

2.1. Test Facility description
The tests were performed at the EMC Laboratory, QualiTech Division, ECI Telecom Group

Address: 30, Hasivim St., Petah Tikva, Israel.
Tel: 972-3-926-6994

Semi Anechoic Configuration:

Measurement distance 3m
Chamber dimensions 9.5mx 6.5m x 5.2m
Antenna height 1-4m

Magnetic field >80dB at 15 kHz
>90dB at 100 kHz
Electric field >120dB from 1MHz to 1GHz
>110dB from 1GHz to 10GHz

Shielding Effectiveness

Ferrite tiles on the walls and ceiling
Absorbing material Emerson and Cuming absorbing material in selected
positions on the walls

+3.9dB, 30MHz to 200MHz

li ite A i
Normalized Site Attenuation +3dB, 200MHz to 1000MHz

measured at 5 positions

Transmission Loss

+
measured at 5 positions, at 1.5m height +3dB, 1GHz to 18GHz

Waves Audio Ltd. Page 8 of 50 NXPRO
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2.2. Uncertainty of Measurement:

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report according to CISPR 16-4-2
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4-2:
Uncertainties, statistics and limit modelling — Uncertainty in EMC measurements “. Furthermore,
component and process variability of devices similar to that tested may result in additional deviation.
The manufacturer has the sole responsibility of continued compliance of the device.

Uncertainty
Test Name Test Method & Range .
Combined Expanded U
std. Uc(y) P
30MHz=230MHz, Horiz. polar. [?Bs] [glz]
. .. 30MHz+230MHz, Ver. polar. . .
Radiated Emission 230MHz=1000MHz, Horiz. polar. | 'ZSZ z'g%‘
230MHz+1000MHz, Vert. polar. 1.499 2.998
. [dB] [dB]
Conducted Emission lg’jgll—qllz—; 153(())11;[13 1.378 2.756
w ‘ 1.095 2.190
Radio frequency Up to 18 GHz +1%10 © < £1%10°7
Total Conducted RF Power Up to 18 GHz +1.378 dB <=£1.5dB
Conducted Power density Up to 18 GHz +1.378 dB <+3dB
Temperature 23.6 °C +0.6°C <+2°C
Humidity 54.9% +3.1% <+5%
DC Voltage 0-60 VDC +0.3% <£3%

Note: QualiTech EMC labs expanded measurement instrumentation has less uncertainty than the industry
norm and compliance is deemed to occur as no measured disturbance exceeds the disturbance limit.

Note: The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage
factor of k=2, providing a level of confidence of approximately 95%.
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3. Report of Measurements and Examinations

3.1.

6dB DTS Bandwidth

Reference document:

47 CFR §15.247 (a)(2) & RSS 247 ,section 5.4 (4)

Test Requirements:

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-
2483.5 MHz, and 5725-5850 MHz bands. The minimum 6dB bandwidth shall be at least
500 kHz.

Method of testing:

KDB 558074 DO1 v03r05, Sec.8.1
Conducted

Operating conditions:

Under normal test conditions
Modulation: GFSK, PRBS9

S.A. Settings:

RBW: 100 kHz, VBW: 300 KHz

Pass

Environment conditions:

Ambient Temperature: 24°C

Relative

Humidity: 55%

Atmospheric Pressure:
1011.4 hPa

Test Result: See below See Plot 3.1.1 — Plot 3.1.3
Test results:
Fundamental 6 dB DTS Minimum Marein 999% DTS Result
Fre “ueni e[l\;‘HZ] Bandwidth, | Bandwidth, [;‘ng | | Bandwidth,
quency, [kHz) [kHz) [kHz]

2402.000 756.000 500.000 256.000 1100.5 Pass
2442.000 761.000 500.000 261.000 1112.0 Pass
2480.000 771.000 500.000 271.000 1142.5 Pass
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Plot 3.1.1: 6 dB DTS Bandwidth, Fc = 2402MHz

e Agilent R T
Mkr1 & 756 kHz
Ref 0 dBm Atten 10 dB -0.212dB
Peak 1m .
Log f?/_\j-\_\‘?\
10
dBf ’j,.r“’J \..,/'x.‘\
/.J ~
A\Jf’ﬂ v ﬂx\w./" Vﬁ\".

M1 S2
S3 FC

AA
Center 2.402 GHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz #5Sweep 500 ms (1000 pts)

Plot 3.1.2 6 dB DTS Bandwidth, Fc = 2442MHz

e Agilent R T
Mkr1 & 761 kHz
Ref 0 dBm Atten 10 dB -0.002 dB
Peak
1R 1
Leg o"ﬁ/ %_\b
10 - .
dB/ x"/ M
——— L
,»-'vx/"’ﬁ/ V\\.M\
e g
M1 52
S3 FC
AA
Center 2.442 GHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz #5weep 500 ms (1000 pts)
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Plot 3.1.3 6 dB DTS Bandwidth, Fc = 2480MHz

e Agilent R T
Mkr1 & 771 kHz
Ref 0 dBm Atten 10 dB -0.103 dB
Peak -
1
Log o
10
dB/ e —
o] e,
M g
M1 S2
S3 FC
AA
Center 2.48 GHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz #5Sweep 500 ms (1000 pts)

Plot 3.1.4 99% DTS Bandwidth, Fc = 2402 MHz

% Agilent R T
Mkrl 2.461 999 4 GHz
Ref @ dBm Atten 19 dB —1.72 dBm
e A
Log
10 RN
o/ L/ Ay
p \l
e WAL
o™ .
o O
PAvg
ML 52
Center 2.4827000 © GHz Span 16 MHz
#Res BH 100 kHz VEH 300 kHz #Sweep 1 5 (8192 pts)
Occupied Bandwidth Occ BH ¥ Pwr  99.00 7
1.1005 MHz ® dB -26.00 dB

Transmit Freq Error 15471 kHz
% dB Bandwidth 1.461 MHz*
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Plot 3.1.5 99% DTS Bandwidth, Fc = 2442 MHz
¥ Agilent R T
Mkrl 2.441 476 9 GHz
Rgf @ dBm Atten 16 dB -19.58 dBm
Ay
Log e
1 & |\
a6/ L/ %
. A
J \/\ Fal
o™ AV
i AN
PAvg
Ml 52
Center 2.442 009 6 GHz Span 10 MHz
#Res BH 100 kHz \BW 308 kHz #Sweep 1 s (8192 pts)
Occupied Bandwidth Occ BH % Pr  99.00 2
1.112@ MHz x dB -26.00 dB
Transmit Freq Error 17.003 kHz
% dB Banduidth 1.461 MHzx
Plot 3.1.6 99% DTS Bandwidth, Fc = 2480 MHz
3 Agilent R T
Mkrl 2.488 619 4 GHz
Ref @ dBm Atten 18 dB -8.21 dBm
#Avg
L
w0 oI,
4B/ 7 °
\L
. \Av
o AW
™ A
PAvg
ML 52
Center 2.480 000 @ GHz Span 16 MHz
#Res BH 100 kHz VEH 300 kHz #Sweep 1 5 (8192 pts)
Occupied Bandwidth Occ BH % Pwr  §9.00 7
1.1425 MHz ® dB -26.00 dB
Transmit Freq Error  16.635 kHz
x dB Bandwidth 1.458 MHzx
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3.2. Fundamental Emission Output Power

Reference document: 47 CFR §15.247 (b)(3)(4) & RSS 247 section 5.2 (1)

The maximum peak conducted output power of the intentional radiator for systems using
digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands
shall not exceed 1 Watt. As an alternative to a peak power measurement, compliance with
the one Watt limit can be based on a measurement of the maximum conducted (average)
output power. The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 dBi. Except as
shown in paragraph (c) of this section, if transmitting antennas of directional gain greater
than 6 dBi are used, the conducted output power from the intentional radiator shall be
reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Test Requirements:

KDB 558074 DO1 v03r05, Sec.9.1.2,

Method of testing: Conducted PKPMI

Under normal test conditions Pass
Modulation: GFSK, PRBS9
Triggered/signal-gated broadband

Operating conditions:

Settings:
power meter
. ... . Relative Atmospheric Pressure:
E : 2 22.2° -
nvironment conditions: | Ambient Temperature: 22.2°C Humidity:54.5 % 1011.4 hPa
Test Result: See below --
Test Results:
Fundamental Emission Output Power
Fundamental Frequency, [MHz] Limit, [mW] Delta*, [mW] Pass/Fail
dBm mW

2402 -2.02 0.628 1000.0 -999.372 Pass
2442 -2.61 0.548 1000.0 -999.452 Pass
2480 -3.27 0.471 1000.0 -999.529 Pass

*Delta = Fundamental Emission Output Power [mW] — Limit [mW]
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3.3. Maximum Power Spectral Density Level in the Fundamental Emissions

Reference document: 47 CFR §15.247 (e) & RSS 247, section 5.2 (2)

Test Requirements:

spectral density.

For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8dBm in any 3 kHz band
during any time interval of continuous transmission. This power spectral density shall be
determined in accordance with the provisions of paragraph (b) of this section. The same
method of determining the conducted output power shall be used to determine the power

Method of testing: Conducted, PKPSD method

KDB 558074 DO1 v03105, Sec.10.2

Under normal test conditions

Operating conditions: Modulation: GFSK, PRBS9

S.A. Settings: RBW: 30 kHz, VBW: 3 MHz

Pass

Environment conditions: | Ambient Temperature: 21 °C

Relative

Atmospheric Pressure:

Humidity: 48% 1011.4 hPa

Test Result: See below See Plot 3.3.1 - Plot 3.3.3
Test Results:
Fundamental Frequency, [MHz] PSD Measured, PSD Limit, Delta*, [dB] Pass/Fail
[dBm/30kHz] [dBm/3kHz]
2402.000 -3.04 8.00 -11.04 Pass
2442.000 -4.13 8.00 -12.13 Pass
2480.000 -4.84 8.00 -12.84 Pass
*Delta = PSD Measured — PSD Limit
Waves Audio Ltd. Page 15 of 50 NXPRO
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Plot 3.3.1 Maximum Power Spectral Density test results, Fc = 2402MHz

e Agilent R T
Mkr1 2.4020104 GHz
Ref 0 dBm Atten 10 dB -3.046 dBm

A
'11:)5"? ..r'-"_fw ""\\_\

M1 52
S3 FC
AA
Center 2.402 GHz Span 1.5 MHz
#Res BW 30 kHz #/BW 3 MHz Sweep 49.99 ms (5000 pts)

Plot 3.3.2 Maximum Power Spectral Density test results, Fc = 2442MHz

e Agilent R T
Mkr1 2.4420056 GHz
Ref 0 dBm Atten 10 dB 4,132 dBm
#Peak Z\
Log . Pt —

10 0 ~ o o
dB! m(__‘rv \"\

wend” ey

M1 52
S3 FC
AA
Center 2.442 GHz Span 1.5 MHz
#Res BW 30 kHz #/BW 3 MHz Sweep 49.99 ms (5000 pts)

Waves Audio Ltd. Page 16 of 50 NXPRO



Iy EMC Test Report: WAD 110716
ualirec Date: 05.09.2016 Rev.2
EMC Lab

Plot 3.3.3 Maximum Power Spectral Density test results, Fc = 2480MHz

e Agilent R T
Mkr1 2.4800107 GHz
Ref 0 dBm Atten 10 dB 4.849 dBm
#Peak

4w i TN
ot ™

M1 52
S3 FC
AA
Center 2.48 GHz Span 1.5 MHz
#Res BW 30 kHz #/BW 3 MHz Sweep 49.99 ms (5000 pts)
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3.4. Emissions in Non-Restricted Frequency Bands

Reference document:

47 CFR §15.247 (d) & RSS 247,section 5.5

Test Requirements:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30dB instead of 20dB. Attenuation below the general limits specified
in §15.209(a) is not required. In addition, 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) (See §15.205(c)).

Method of testing:

KDB 558074 DO1 v03r05 Sec.11.1, a)
Conducted

Operating conditions:

o Pass
Under normal test conditions

Modulation: GFSK, PRBS9

S.A. Settings:

RBW: 100 kHz, VBW:3 MHz

Environment conditions:

Ambient Temperature: 22.9°C Relative Humidity: | Atmospheric Pressure:

54.6% 1011.4 hPa
Test Result: See below See Plot 3.4.1- Plot 3.4.9
Waves Audio Ltd. Page 18 of 50 NXPRO
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Test results:

Fundamental | Fundamental | Unwanted | Unwanted Attenuation Minimum Margin, Pass/Fail
Frequency, Emission Emissions Emissions Below Attenuation [dB]
[MHz] Reference Frequency, | Level, [dBm] | Fundamental, Below
Level, [dBm] [MHZz] [dB] Fundamental,
[dB]

875.980 -57.72 55.05 >20.00 -35.05 Pass
1202.000 -49.51 46.84 >20.00 -26.84 Pass
2330.000 -45.82 43.15 >20.00 -23.15 Pass
2387.000 -47.99 45.32 >20.00 -25.32 Pass

2402.000 -2.67
4802.000 -37.71 35.04 >20.00 -15.04 Pass
5302.000 -55.48 52.81 >20.00 -32.81 Pass
7208.000 -47.21 44.54 >20.00 -24.54 Pass
9608.000 -48.75 46.08 >20.00 -26.08 Pass
875.980 -58.28 54.95 >20.00 -34.95 Pass
1221.000 -50.54 47.21 >20.00 -27.21 Pass

2442.000 -3.33 4884.000 -39.99 36.66 >20.00 -16.66 Pass
7328.000 -52.25 48.92 >20.00 -28.92 Pass
9771.000 -61.69 58.36 >20.00 -38.36 Pass
876.980 -59.04 54.99 >20.00 -34.99 Pass
1240.000 -50.60 46.55 >20.00 -26.55 Pass
2508.000 -48.58 44.53 >20.00 -24.53 Pass

2480.000 -4.05
4961.000 -42.51 38.46 >20.00 -18.46 Pass
7448.000 -51.82 47.77 >20.00 -27.77 Pass
9920.000 -65.30 61.25 >20.00 -41.25 Pass
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Plot 3.4.1 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results,
Fundamental Emission Reference Level, Fc = 2402 MHz

# Agilent

Ref 16 dBm

Atten 16 dB

R T
Mkrl 2.401 984 & GHz
-2.67 dBm

#Peak
Log

1@
dB/

jm

0ffst
18

B m-'\"'r"‘""-V""-Hm

e

LgAv

ML 52

33 FC

£0f
50k

Swp

Center 2,482 A0 & GHz
#fles BH 166 kHz

#VEW 3 MHz

Span 1.5 MHz
#Syeep 2 ms (SOBA pts)

Plot 3.4.2 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results in
9 kHz — 1 GHz frequency range, Fc = 2402 MHz

% Agilent

Ref @ dBm

#Atten @ dB

R T
Mikrl  875.98 MHz
-37.79 dBm

#Peak
Log

1@
dB/

Offst
19
dB

LogAv

ML 52

Ty

33 FC

£
FTun

Swip

Start 18 kHz
#Res BH 180 kHz

#YBH 3 MHz

Stop 1.008 88 GHz
Sweep 92,31 ms (5080 pts)
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Plot 3.4.3 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results in
1 GHz - 25 GHz frequency range, Fc = 2402 MHz-

- Agilent

Ret @ dBm

#Peak
Log
16
dB/
Offst
18
dB

LgRAw

W1 52
53 FC

£f:
FTun
Swp

#Atten 0 dB

R T
Mkrl 2.482 GHz
-2.78 dBm

[+

WW

Start 1.088 GHz
#Res BH 188 kHz

#YBH 3 MHz

Stop 25.000 GHz
Sweep 2208 5 (5008 pts)
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Plot 3.4.4 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results,
Fundamental Emission Reference Level, Fc = 2442 MHz

- Agilent

Ref 16 dBm

#Peak
Log
14
dB/
Offst
18
dB

LgAy

Ml 52
53 FC

£0f):
>0k
Swp

Atten 18 dB

R T
Mkrl 2.442 826 2 GHz
-3.33 dBm

el

Lt

o

Center 2.442 B8 & GHz
#fes BH 180 kHz

#YBW 3 MHz

Span 1.5 MHz
#Sweep 2 ms (SO0 pts)

Plot 3.4.5 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results in
9 kHz — 1 GHz frequency range, Fc = 2442 MHz

- Agilent

Ref @ dBm

#H

tten @ dB

R T
Mkrl 875.98 MHz
-58.28 dBm

#Peak
Log

18
dB/

Offst
18
dB

LAy

ML 52

e

33 FC

£t
FTun

Swp

Start 18 kHz
#Res BH 100 kHz

#YEK 3 MHz

Stop 1.009 80 GHz
Sweep 9231 ms (5ABA pts)
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Plot 3.4.6 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results in
1 GHz - 25 GHz frequency range, Fc = 2442 MHz

- Agilent R T
Mkrl 2,448 GHz
Ref @ dBEm #Atten § dB -5.46 dBm
#Peak 1
o
Log
1@
dB/
Dffst
1@
dB

LgAy

W1 52
53 FC

£0f):
FTun

11
Swp ]

Start 1,688 GHz Stop 25,888 GHz
#fes BH 180 kHz #\BH 3 MHz Sweep 2,208 s (SO0 pts)
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Plot 3.4.7 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results,
Fundamental Emission Reference Level, Fc = 2480 MHz

- Agilent

Ref 16 dBm

Atten 18 dB

R T
Mkrl 2.479 931 6 GHz
-4.85 dBm

#Peak
Log

1@
de/

P

Offst

18
dB M

/.-*"'

LgAy

Ml 52

53 FC

£0f):
50k

Swp

Center 2.480 B8 & GHz
#fes BH 180 kHz

#YBW 3 MHz

Span 1.5 MHz
#Sweep 2 ms (SO0 pts)

Plot 3.4.8 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results in
9 kHz — 1 GHz frequency range, Fc = 2480 MHz

4 Agilent

Ref @ dBm

#H

tten @ dB

R T
Mkrl 876.98 MHz
-59.84 dBm

#Peak
Log

1a
dB/

Offst
19
dB

s

v

Start 18 kHz
#Res BH 180 kHz

#YBH 3 MHz

Stop 1.008 88 GHz
Sweep 92,31 ms (5080 pts)
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Plot 3.4.9 Unwanted Conducted Emissions into Non-Restricted Frequency Bands test results in
1 GHz - 25 GHz frequency range, Fc = 2480 MHz

- Agilent R T

Mkrl 2.479 GHz
Ref @ dBEm #Atten § dB -4.97 dBm
#Peak o
Log
1@
dB/
Dffst
1@
dB

LgAy

W1 52
53 FC

£0f):
FTun
Swp

Start 1,688 GHz Stop 25,888 GHz
#fes BH 180 kHz #\BH 3 MHz Sweep 2,208 s (SO0 pts)
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3.5. Emissions in restricted frequency bands

Reference document:

47 CFR §15.247 (d), & §15.205, & §15.209(a) & RSS-Gen Issue 4,

section 8.11

Test Requirements:

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must
comply with the radiated emissions limits specified in §15.209(a) (see §15.205(c)).

KDB 558074 DO1 v03105, Sec.12.1

Method of testing: Radiated emissions
Oberatine conditions: Under normal test conditions Pass
perating " | Modulation: GFSK, PRBS9
S.A. Settings: According to KDB 558074 D01 v03r05
Environment . 1o Relative Atmospheric
conditions: Ambient Temperature: 21°C Humidity: 48% | Pressure: 1011.4 hPa
Test Result: See below See Plot 3.5.1 - Plot 3.5.34
Limits:

30MHz to 1GHz frequency range:

Frequency [MHz]

QP Limit [dBpV /m] Class A

QP Limit [dBpV /m] Class B

30+88 49.5 40.0
88+216 54.0 43.5
216+960 57.0 46.0

9601000 60.0 54.0

Above 1GHz frequency range:

Frequency [GHz]

AVR Limit [dBpV m] Class A

AVR Limit [dBuV /m] Class B

Above 1GHz

74

54
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Test results below 1GHz (Radiated Spurious emissions):

Fundamental Unwanted Antenna QP Measured QP Limit, Delta, dB Pass/ Fail
Frequency, Emission Polarization (Emission, dBpV/m dBpV/m
MHz Frequency, MHz
No emissions were found Pass
Test results above 1GHz (Radiated Spurious emissions):
Fundamental Unwanted Antenna Measured Limit, dBpV/m Delta, dB Pass/ Fail
Frequency, Emission Polarization |Emission, dBuV/m
Mtz Frequency, M Peak | AVG | Peak | AVG | Peak | AVG

2381.000 H 56.9 252 74.0 54.0 -17.1 -28.8 Pass

2325.000 H 56.0 23.7 74.0 54.0 -18.0 | -30.3 Pass

2440.000 \Y% 57.7 355 74.0 54.0 -16.3 -18.5 Pass

2402 2378.000 H 59.0 35.8 74.0 54.0 -15.0 | -18.2 Pass
2323.000 H 59.2 35.7 74.0 54.0 -14.8 -18.3 Pass

4803.000 \Y% 50.2 40.6 74.0 54.0 -23.8 -13.4 Pass

7205.000 H 57.9 47.5 74.0 54.0 -16.1 -6.5 Pass

2468.000 v 54.7 355 74.0 54.0 -19.3 -18.5 Pass

2442 7325.000 H 56.4 45.2 74.0 54.0 -17.6 -8.8 Pass
4887.000 H 50.3 40.7 74.0 54.0 -23.7 -13.3 Pass

2483.500 H 57.9 36.3 74.0 54.0 -16.1 -17.7 Pass

2497.000 H 52.0 22.0 74.0 54.0 -22.0 | -32.0 Pass

2480 2441.000 H 58.0 36.1 74.0 54.0 -16.0 | -17.9 Pass
4960.000 H 473 34.8 74.0 54.0 -26.7 -19.2 Pass

7440.000 H 56.6 44.8 74.0 54.0 -17.4 -9.2 Pass
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3.5.1: Emissions in restricted frequency bands test results, 30 MHz — 1 GHz range, Vertical
polarization, Fc = 2402 MHz

[@2]
RCTYV DET: PERAK
MERS DET: FEAK QF RUG
MER H427.3 MHz
23.41 dEulsm
LOG REF EB.B dEuMém FRERHE 0N
18
dBs
AATH !
@ db , :
W h }W.NW"”WJ
] o
W
sLFC
ACORE
START 3B.B MHz 3TOF 1. PAEBA GHz
1F BW 128 kHz AVG BW 3EP kHz SWP 3BT msec

3.5.2: Emissions in restricted frequency bands test results, 30 MHz — 1 GHz range, Horizontal
polarization, Fc = 2402 MHz

[@2]
ACTY DET: PERR
MERE DET: FEAK QF RUG
MER 980.3 MH:z
31.57 dEplsm
LOG  REF BA.A dBul/nm FRERMF 0N
18
dBs 1
BATH |
A dE I d
MW”wJ
m A”WMFW
P
Ul op H“WMW“M W$pmwwﬂhﬂaﬁmm
5L FC
ACORR
STRART 28.B MHz STOF 1. PEAR [H:z
IF BW 128 kHz AVG BW 3AA kHz SHP 93B3 msec
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3.5.3: Emissions in restricted frequency bands test results, 1.0 — 3.0 GHz range, Vertical, Fc = 2402

MHz
% Agilent R T % Agilent R T

Mkrl 2.482 8 GHz Mkrl 2.482 & GHz
Ref 126 dBpY./m Atten 28 dB 96.18 dBpi/m  Ref 128 dBpV/m Atten 28 dB 94.44 dBpli/m
#Peak #Peak
Log Log
18 18
dB/ dB/
Offst Offst
18 16
dB dB
Dl ol
74.0 54.0
dBpW/ dBpV/
Lafv Lyhv
ML 52 ML 52
$3 FC 33 FC
A A I MLM A AR :
£ : Wl £0:
ETun L n A oot FTun _AJ| Ij ﬂ.
Swp Sep .. . Lot
Start 1.009 0 GHz Stop 3.000 @ GHz  Start 1.000 @ GHz Stop 3.000 @ GHz
#Res BH 1 MHz #JBH 3 MHz Sweep 3.393 ms (999 pts)  #Res BH 1 MHz #UBH 30 kHz Sweep 52,03 ms (999 pts)

Peak Average

3.5.4: Emissions in restricted frequency bands test results, 1.0 — 3.0 GHz range, Horizontal, Fc =

2402 MHz
Agilent R T ¥ Agilent R T

Mirl 2.402 8 GHz Mkrl 2.462 & GHz
Ref 128 dBpY/m Atten 20 dB 94.52 dBpd/m Ref 128 dBpY/m Atten 26 dB 94.12 dBpli/m
#Peak #Peak
Log Log
18 14
dB/ dB/
Offst Offst
18 14
dB dB
Ol ol
74.8 54.0
dBpit/ dBpY/
Lafv Lgfv
M1 $2 ML 52
S3 FC 53 FC
A AR L G .
£0f): ) [ s ieiin i e i £(5):
FTun s “ FTun J| | -
Swp Sp [
Start 1.608 @ GHz Stop 3.000 8 GHz  Start 1.608 6 GHz Stop 3.808 @ GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 3.393 ms (999 pts)  #Res BW 1 MHz #UBH 36 kHz Sweep 52.03 ms (999 pts)

Peak Average
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3.5.5 Emissions in restricted frequency bands test results, 3.0 — 10.0 GHz range, Vertical, Fc = 2402
MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T 5 Agilent R T

Mkrl 7.208 GHz Mkrl 7.208 GHz
Ref &8 dBpY/m #fitten @ dB 54.34 dBpW/m_ Ref 88 dBpY/m #fitten B dB 47.73 dBpli/m
#Peak #Peak
Log Log
18 18
4B/ dB/

o STPPICE VRN FSOY WL NP
ol ol
74 e WW 540 |l . N B ke el
dBpy/ N dBpl/ O TS Y
Lafv JW Lo o]
Yl 82 Y1 52
$3 FC 33 FC
A A
£(f): £
FTun Start FTun
sap [3.000000000 GHz Sup
Start 3.000 GHz Stop 10000 GHz  Start 3.600 GHz Stop 16.006 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 11.71 ms (999 pts)  #Res BH 1 MHz #UBH 30 kHz Sweep 1821 ms (999 pts)
Peak Average

3.5.6: Emissions in restricted frequency bands test results, 3.0 — 10.0 GHz range, Horizontal, Fc =
2402 MHz (with 2400 — 2500 MHz band stop filter)

3 Agilent R T ¥ Agilent R T

Mkrl 7.208 GHz Mkrl 7.208 GHz
Ref 80 dBpY/m #Atten @ dB 54.88 dBpW/m_ Ref 80 dBpY/m #ftten @ dB 52.44 dBpl/m
#Peak #Peak
Log Log
18 14
dB/ dB/

WW}.%M‘W H_I‘W“‘_A — 'm“'"“r"w‘ |ww‘)‘
] ol
740 | oo Lttt 540 M’N‘iv\m e R il LT, i e
dBpd/ dBpY/ b T
Loy | & LoRu e
Yl 82 Y1 52
53 FC 53 FC
A A
£ £0t
FTun FTun
Swp Swn
Start 3.008 GHz Stop 18000 GHz  Start 3.680 GHz Stop 18.086 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 11.71 ms (999 pts)  #Res BW 1 MHz #UBH 30 kHz Sweep 182.1 ms (999 pts)
Peak Average
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3.5.7: Emissions in restricted frequency bands test results, 10.0 — 18.0 GHz range, Vertical, Fc =
2402 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T 5 Agilent R T

Mkrl 17.969 7 GHz Mkrl 17.998 @ GHz
Ref &8 dBpY/m #fitten @ dB 65.71 dBpW/m_  Ref 88 dBpY/m #fitten B dB 53.99 dBpl/m
#Peak #Peak
Log | Log
10 18
dB/ dB/

MWW i >
1] Wi ol T e Lo P
740 T PO o i Ve s bl
dBul/ B/ T
LgAv Lyhv
Yl 82 Y1 52
$3 FC 33 FC
A AA A AA
£(f): £
FTun FTun
Swp Swp
Start 10.000 @ GHz Stop 18,006 8 GHz  Center 14.000 6 GHz Span § GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 26.76 ms (8192 pts)  #Res BH 1 MHz #JBH 3 kHz Sweep 2679 5 (8192 pts)
Peak Average

3.5.8: Emissions in restricted frequency bands test results, 10.0 — 18.0 GHz range, Horizontal, Fc =
2402 MHz (with 2400 — 2500 MHz band stop filter)

3 Agilent R T ¥ Agilent R T

Mkrl 17.979 5 GHz Mkrl 17.999 6 GHz
Ref 80 dBpY/m #Atten @ dB 65.89 dBpW/m  Ref 80 dBpY/m #ftten @ dB 53.87 dBpl/m
#Peak | #Peak
Log | Log
10 14
dB/ dB/

>
A
ol ol [P ViAo ]
74.8 548 W""W‘W‘M
dBpY/ B/
LaAv Lgfv
Yl 52 Y1 52
53 FC 53 FC
A AA A AA
£ £0t
FTun FTun
Swp Swn
Start 10.066 @ GHz Stop 18.006 @ GHz  Center 14.800 6 GHz Span § GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 26,76 ms (8192 pts)  #Res BW 1 MHz #YBH 3 kHz Sweep 2079 s (8192 pts)
Peak Average
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3.5.9: Emissions in restricted frequency bands test results, 18.0 — 25.0 GHz range, Vertical, Fc =

2402 MHz
Agilent R T 5 Agilent R T
Mkrl 24.885 5 GHz Mkrl 24.988 9 GHz

Ref &8 dBpY/m #fitten @ dB 56.39 dBpW/m_ Ref 88 dBpY/m #fitten B dB 48.79 dBpl/m
#Peak #Peak
Log Log
18 18
dB/ 4| dB/

WWM-’M » <
ol ol "
74 S : prarr T
dBpl/ dBpY/
LgAv Lyhv
Yl 82 V1 52
$3 FC 33 FC
A AA A AA
£ £
FTun FTun
Swp Swp
Start 18.000 @ GHz Stop 25.000 0 GHz  Start 18.000 @ GHz Stop 25.600 6 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 35.49 ms (8192 pts)  #Res BH 1 MHz #UBH 10 kHz Sweep 546.1 ms (8192 pts)

Peak Average

3.5.10: Emissions in restricted frequency bands test results, 18.0 — 25.0 GHz range, Horizontal, Fc

2402 MHz
Agilent R T ¥ Agilent R T
Mkrl 24.941 9 GHz Mkrl 24.929 9 GHz
Ref 80 dBpd/m #Atten @ dB 59.60 dBpV/m  Ref 80 dBpY./m #ftten @ dB 49.01 dBpl/m
#Peak #Peak
Log Log
18 14
dB/ 1 dB/
L

" L T TP PO mpr S MW .
Ol - ol . —
74.8 5.9 [k s prerreine Y4
dBpit/ dBpY/
Lafv Lgfv
M1 $2 ¥l 52
S3 FC 53 FC
A AA A AR
£(fx £0
FTun FTun
Swn Swn
Start 18.006 @ GHz Stop 25.986 @ GHz  Start 13.000 6 GHz Stop 25.690 6 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 35.49 ms (8192 pts)  #Res BW 1 MHz #UBH 16 kHz Sweep 546.1 ms (8192 pts)

Peak Average
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3.5.11: Emissions in restricted frequency bands test results, 30 MHz — 1 GHz range, Vertical
polarization, Fc = 2442 MHz

(@2]
ACTY DET: PEAK
MEAS DET: PERK QF AYG
MKR H88.9 MH:z
31.04 dEulsm
LOG REF EB.B dEuVY/m FRERME 0N
1A
dis
BATH {
A dB I !
S0 FC
ACORR
STRART 3A.B MHz STOF 1. PEAE [Hz
1F BH 128 kH:z AVG BW 3IAE kHz SHP 983 msec

3.5.12: Emissions in restricted frequency bands test results, 30 MHz — 1 GHz range, Horizontal
polarization, Fc = 2442 MHz

(@]
RCTY DET: PERK
MERE DET: FEAK QF AWE
MKE 1. @BOB (Hz
31.B2 dBplsm
LOG REF BB.B dEuM/m FRERMF ON
18
dis I
BATH |
B db , /
|1
(Mo i
-l
s FC
ACORR
STRET 38.8 MHz 2TOF 1.ABAR CH:z

IF BW 128 kHz AVG BW 3HB kHz SHP 93B3 msec
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3.5.13: Emissions in restricted frequency bands test results, 1.0 — 3.0 GHz range, Vertical, Fc = 2442

MHz

5 Agilent R T % Agilent R T

Mkrl 2.442 9 GHz Mkrl 2.442 9 GHz
Ref 160 dBpY./m #ftten 26 dB 93.79 dBpl/m Ref 108 dBpY/m #ftten 20 dB 93.57 dBpW/m
#Peak 1 P eak
Log Log
18 18
dB/ dB/
Offst tfst
16 i
dB B
ol Dl
748 54.9
dBpY/ dBpY/
LgAv v T = o aAv 1l

I
B ot s bt 52 . J ™ o
33 FC 53 FC |- st
A A
£0 £
FTun F Tun
Swp Wp
Start 1.600 @ GHz Stop 3.000 @ GHz Start 1.000 0 GHz Stop 3.000 0 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 3.393 ms (999 pts) #Res BH 1 MHz #UBH 36 kHz Sweep 52.63 ms (999 pts)
Peak Average

3.5.14: Emissions in restricted frequency bands test results, 1.0 — 3.0 GHz range, Horizontal, Fc =

2442 MHz
% Agilent R T Agilent R T

Mkrl 2.448 9 GHz Mirl 2.442 9 GHz
Ref 128 dBpY/m #ftten 20 dB 94.99 dBpW/m_ Ref 168 dBpY/m #ftten 20 dB 94.81 dBpd/m
#Peak #Peak
Log Log
18 18
dB/ dB/
Offst 1 Offst
16 18
dB dB
] Ol
74.0 54.8
dBpd/ dBpit/
LaAv Lafv
ML 52 ML 52 M b
53 FC S3 FC A A oo
A 4.\ A
£ P—————— it B0
FTun o sl FTun
Swp Swn
Start 1008 8 GHz Stop 3.088 § GHz Start 1.906 & GHz Stop 3.008 9 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 3.393 ms (999 pts) #Res BH 1 MHz #WBH 30 kHz Sweep 52.83 ms (999 pts)

Peak Average
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3.5.15: Emissions in restricted frequency bands test results, 3.0 — 10.0 GHz range, Vertical, Fc =
2442 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T % Agilent R T

Mkrl 7.328 GHz Mkrl 7.328 GHz
Ref &8 dBpis/m #fitten @ dB 53.31 dBpW/m_ Ref 88 dBpis/m #fitten @ dB 51.28 dBpi/m
#Peak #Peak
Log Log
18 18
dB/ dB/

1
? A, e .M‘W.‘M
ol Dl
746 NN Vo I 540 l . U e L P vl
B/ WW e B i e T
LgAv Lafy
vl 82 vl os2
$3 FC $3 FC
A A
£ £
FTun FTun
Swp Swip
Start 3.000 GHz Stop 10000 GHz Start 3.006 GHz Stop 10.680 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 11.71 ms (999 pts) #Res BH 1 MHz #WBH 36 kHz Sweep 182.1 ms (999 pts)
Peak Average

3.5.16: Emissions in restricted frequency bands test results, 3.0 — 10.0 GHz range, Horizontal, Fc =
2442 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T % Agilent R T

Mkrl 7.328 GHz Mkrl 7.328 GHz
Ref 88 dBpi/m #Atten @ dB 55.81 dBuW/m Ref 88 dBpi/m #Atten @ dB 49.13 dBpd/m
#Peak #Peak
Log Log
18 18
dB/ dB/

W I... T TN V.J\'MMM“M 5
] Ol M
74 - LMW’WW 540 | | el iosmart b Tooy HY|
dBpl/| dBpV/ | et et
T Lafy e
vl 52 vl s2
53 FC S3 FC
A A
£ £(fk
FTun FTun
Swp Swn
Center £.500 GHz Span 7 GHz Center £.506 GHz Span 7 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 11.71 ms (999 pts) #Res BH 1 MHz #WBH 30 kHz Sweep 182.1 ms (999 pts)
Peak Average
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3.5.17: Emissions in restricted frequency bands test results, 10.0 — 18.0 GHz range, Vertical, Fc =
2442 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T 5 Agilent R T

Mkrl 17.946 3 GHz Mkrl 17.993 @ GHz
Ref &8 dBpY/m #fitten @ dB 66.91 dBpW/m  Ref 88 dBpY/m #fitten B dB 53.54 dBpl/m
#Peak #Peak
Log | Log
18 18
dB/ dB/

>
™ ™
ol ol e PN S
744 S e M"W‘M i
dBul/ B/ T
LgAv Lyhv
Yl 82 Y1 52
$3 FC 33 FC
A AA A AA
£(f): £
FTun FTun
Swp Swp
Start 10.000 @ GHz Stop 18.000 0 GHz  Start 10.000 @ GHz Stop 18.600 6 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 26.76 ms (8192 pts)  #Res BH 1 MHz #JBH 3 kHz Sweep 2679 5 (8192 pts)
Peak Average

3.5.18: Emissions in restricted frequency bands test results, 10.0 — 18.0 GHz range, Horizontal, Fc =
2442 MHz (with 2400 — 2500 MHz band stop filter)

3 Agilent R T ¥ Agilent R T

Mkrl 17.518 5 GHz Mkrl 18.0088 6 GHz
Ref 80 dBpY/m #Atten @ dB 65.66 dBpl/m  Ref 80 dBpY/m #ftten @ dB 53.83 dBpl/m
#Peak #Peak
Log Log
18 o 16
dBy . ‘M B/

WW ;
ol i;p“ ol R, W
740 TR P 0V il X LT
dBpi/ B/
LafAw LgAw
vl 52 ¥l 52
53 FC 33 FC
A AA A AA
£(f) £0
FTun FTun
Sup Swp
Start 10.006 @ GHz Stop 18.008 @ GHz  Start 16.809 6 GHz Stop 18.608 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 26,76 ms (8192 pts)  #Res BW 1 MHz #YBH 3 kHz Sweep 2079 s (8192 pts)
Peak Average
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3.5.19: Emissions in restricted frequency bands test results, 18.0 — 25.0 GHz range, Vertical, Fc =

% Agilent

2442 MHz

R T 5 Agilent
Mkrl 24.864 1 GHz

R T
Mkrl 24.997 4 GHz

Ref &8 dBpY/m #fitten @ dB 59.98 dBpW/m_ Ref 88 dBpY/m #fitten B dB 49.39 dBpli/m
#Peak #Peak
Log Log
18 18
dB/ 1| dB/
- - >
Dl ol - e
74.8 548 W
dBpl/ dBpY/
LgAv Lyhv
Yl 82 V1 52
$3 FC 33 FC
A AA A AA
£ £0
FTun FTun
Swp Sup
Start 18.000 @ GHz Stop 25.000 0 GHz  Start 18.000 @ GHz Stop 25.600 6 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 35.49 ms (8192 pts)  #Res BH 1 MHz #UBH 10 kHz Sweep 546.1 ms (8192 pts)
Peak Average

3.5.20: Emissions in restricted frequency bands test results, 18.0 — 25.0 GHz range, Horizontal, Fc =

3 Agilent

2442 MHz

R T
Mkrl 24.948 7 GHz

3 Agilent

R T
Mkrl 24.995 7 GHz

Ref 80 dBpY/m #Atten @ dB 59.87 dBpW/m_ Ref 80 dBpY/m #ftten @ dB 48.69 dBpl/m
#Peak #Peak
Log Log
18 16
dB/ 1 dB/
L MWWM F et .
o ol - R il
4.8 S48 -
dBpY/ dBpY/
LafAw LgAw
vl 52 ¥l 52
53 FC 33 FC
A AA A AA
£(f) £0
FTun FTun
Sup Swp
Start 18.000 @ GHz Stop 25.008 @ GHz  Start 18.009 6 GHz Stop 25.608 6 GHz
#Res BH 1 MHz YBH 3 MHz Sweep 35,49 ms (8192 pts)  #Res BW 1 MHz #UBH 10 kHz Sweep 546.1 ms (8192 pts)
Peak Average
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3.5.23: Emissions in restricted frequency bands test results, 30 MHz — 1 GHz range, Vertical
polarization, Fc = 2480 MHz

(@2]
ACTY DET: PEAR
MERS DET: PEAK @F RUG
MKR H98.5 MH:z
31.82 dEulsm
LOG REF EB.B dEuVY/m FRERME 0N
1A
dBs
HATH {
A dB I !
«AWKN hﬁmaﬂ“yw
— ,
UR ©p i by | sprartntrapdn, | Lme
SLOFC
ACORR
STRART 3R.B MHz STOF 1. PEAE [Hz
IF EW 128 kHz AVG BW 3@ kHz SHP 983 msec

3.5.24: Emissions in restricted frequency bands test results, 30 MHz — 1 GHz range, Horizontal
polarization, Fc = 2480 MHz

(@3]
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3.5.21: Emissions in restricted frequency bands test results, 1.0 — 3.0 GHz range, Vertical, Fc = 2480

Agilent

MHz

5 Agilent
Mkrl 2.479 8 GHz

R T
Mkrl 2.481 @ GHz

Ref 168 dBpY/m #ftten 20 dB 91.67 dBpW/m_ Ref 108 dBpY/m #ftten 26 dB 91.61 dBpl/m
#Peak #Peak
Log Log
18 18
dB/ dB/
Offst Offst
18 16
dB dB
ol ol
74.8 548
dBpl/ dBpY/
LgAw i | LeAv
i bk sttt "
I i i o5 | bl "
$3 FC 33 FC i, [Py
A A
£ £0
FTun FTun
Swp Sup
Start 1.000 0 GHz Stop 3.000 @ GHz  Start 1.000 @ GHz Stop 3.000 @ GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 3.393 ms (999 pts) #Res BH 1 MHz VBH 38 kHz Sweep 52,03 ms (999 pts)
Peak Average

3.5.22: Emissions in restricted frequency bands test results, 1.0 — 3.0 GHz range, Horizontal, Fc =

2480 MHz
Agilent R T ¥ Agilent R T

Mirl 2.479 @ GHz Mkrl 2.481 @ GHz
Ref 108 dBpY/m #ftten 20 dB 94.41 dBpW/m Ref 108 dBpY/m #Atten 26 dB 94.45 dBpl/m
#Peak by #Peak by
Log Log
18 14
dB/ dB/
Offst Offst
16 14
dB dB
] ol
74.0 54.8
dBull/ dBpY/
LaAy S Loy |
R e e il M52 M TRA T
§3 FC 3 FCl,., I PR S
A A
£(f) £(1):
FTun FTun
Swp Swn
Start 1006 @ GHz Stop 3.000 @ GHz  Start 1.608 @ GHz Stop 3.808 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 3.393 ms (999 pts)  #Res BW 1 MHz #UBH 30 kHz Sweep 52.03 ms (399 pts)

Peak Average
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3.5.25: Emissions in restricted frequency bands test results, 3.0 — 10.0 GHz range, Vertical, Fc =
2480 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T 5 Agilent R T

Mkrl 7.442 GHz Mkrl 7.442 GHz
Ref &8 dBpY/m #fitten @ dB 53.83 dBpW/m_ Ref 88 dBpY/m #fitten B dB 51.86 dBpl/m
#Peak #Peak
Log Log
18 18
dB/ dB/

1
1
"VIW SUEP WS by, - P hd
D M o M
744 e ™ 540 . hasio L bt el
sy, ,-,#WW dBpY/ WWWW
LaAv g Lafy ]
Yl 82 Y1 52
$3 FC 33 FC
A AA A AA
£(f): £
FTun FTun
Swp Sup
Start 3.000 @ GHz Stop 10.008 0 GHz  Start 3.000 § GHz Stop 10.600 8 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 11.72 ms (1000 pts)  #Res BH 1 MHz #UBH 30 kHz Sweep 182.1 ms (1000 pts)
Peak Average

3.5.26: Emissions in restricted frequency bands test results, 3.0 — 10.0 GHz range, Horizontal, Fc =
2480 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T % Agilent R T

Mkrl 7.448 GHz Mkrl 7.448 GHz
Ref 88 dBpi/m #Atten @ dB 54.31 dBpW/m_ Ref 88 dBpi/m #Atten @ dB 52.10 dBpd/m
#Peak #Peak
Log Log
18 18
dB/ dB/

1
1
W Jmiu‘;vmﬁk. e A st s \‘._ruuw'4 hd
] Ol NJMM
74.0 et W"’WWNMW"‘M 54 — | e N R
dBpll/ dBp/ pessbrnett
fobmaprs]
LafAy WW Lafly o]
vl 52 vl s2
53 FC S3 FC
A A
£ £(fk
FTun FTun
Swp Swn
Start 3.000 GHz Stop 10668 GHz Start 3.008 GHz Stop 10.608 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 11.71 ms (999 pts) #Res BH 1 MHz #WBH 30 kHz Sweep 182.1 ms (999 pts)
Peak Average
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3.5.27: Emissions in restricted frequency bands test results, 10.0 — 18.0 GHz range, Vertical, Fc =
2480 MHz (with 2400 — 2500 MHz band stop filter)

% Agilent R T 5 Agilent R T
Mkrl 17.994 1 GHz Mkrl 17.995 1 GHz
Ref 80 dBpl/m #Atten @ dB 65.76 dBp¥/m  Ret 38 dBpV/m #Atten B dB 93.60 dBpV/m
#Peak #Peak
Log Log
—;@ 18
B/ wyyM d/
VO PO P P, cotm e e ;
1] ol [FPRTTLS L S W !
74 548 L 0 i
dBul/ B/
LgAv Lyhv
V1 52 Y1 s2
$3 FC $3 FC
A AA A AA
£ £0
FTun FTun
Swp Sup
Start 10.000 @ GHz Stop 18,006 8 GHz  Start 19.000 6 GHz Stop 18.600 6 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 26.76 ms (8192 pts)  #Res BH 1 MHz #JBH 3 kHz Sweep 2679 5 (8192 pts)
Peak Average

3.5.28: Emissions in restricted frequency bands test results, 10.0 — 18.0 GHz range, Horizontal, Fc =
2480 MHz (with 2400 — 2500 MHz band stop filter)

3 Agilent R T ¥ Agilent R T
Mkrl 17.991 2 GHz Mkrl 17.999 6 GHz
Ref 80 dBpY/m #Atten @ dB 66.30 dBpW/m  Ref 80 dBpY/m #ftten @ dB 53.77 dBpl/m
#Peak #Peak
Log Log
18 14
dB/ dB/
ol in ﬁ ol [rme . "
740 T . M‘M“&WM
dBpY/ R
LaAv Lgfv
Yl 52 Y1 52
53 FC 53 FC
A AA A AA
£ £0t
FTun FTun
Swp Swn
Start 10.006 @ GHz Stop 18.008 @ GHz  Start 16.809 6 GHz Stop 18.608 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 26,76 ms (8192 pts)  #Res BW 1 MHz #YBH 3 kHz Sweep 2079 s (8192 pts)
Peak Average
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3.5.29: Emissions in restricted frequency bands test results, 18.0 — 25.0 GHz range, Vertical, Fc =

2480 MHz
% Agilent R T 5 Agilent R T

Mkrl 24.819 7 GHz Mkrl 24.983 @ GHz
Ref &8 dBpY/m #fitten @ dB 59.95 dBpW/m_ Ref 88 dBpY/m #fitten B dB 49.14 dBpVsm
#Peak #Peak
Log Log
18 18
dB/ .| dB/

v I Mg

ol W’u W ol " e iy,
74.8 548 —_ — it
dBpl/ dBpY/
LgAw LgAv
Yl 82 V1 52
$3 FC 33 FC
A AA A AA
£ £0
FTun FTun
Swp Sup
Start 18.000 @ GHz Stop 25.000 0 GHz  Start 18.000 @ GHz Stop 25.600 6 GHz
#Res BH 1 MHz #VBH 3 MHz Sweep 35.49 ms (8192 pts)  #Res BH 1 MHz #UBH 10 kHz Sweep 546.1 ms (8192 pts)

Peak

Average

3.5.30: Emissions in restricted frequency bands test results, 18.0 — 25.0 GHz range, Horizontal, Fc =

2480 MHz
3 Agilent R T ¥ Agilent R T
Mkrl 25.000 @ GHz Mkrl 24.997 4 GHz

Ref 80 dBpY/m #Atten @ dB 59.98 dBpW/m_  Ref 80 dBpY/m #ftten @ dB 49.46 dBpl/m
#Peak #Peak
Log Log
18 16
B/ dB/
>

lwm 'WW Uy N ; F——
] ol - _—y
74.8 54.0 S— p—. WW
dBpY/ dBpv/
LaRv LgRv
vl 52 ¥l 52
53 FC 33 FC
A AA A AA
£(f) £0
FTun FTun
Sup Swp
Start 18.000 @ GHz Stop 25.008 @ GHz  Start 18.009 6 GHz Stop 25.608 6 GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 35,49 ms (8192 pts)  #Res BW 1 MHz #UBH 10 kHz Sweep 546.1 ms (8192 pts)

Peak Average
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3.5.31: Plot 3.5.27 Emissions in restricted frequency bands test results, 2310 — 2390 MHz band,
Vertical polarization, Fc = 2402 MHz

i Agilent R T
Mkr1 2.32473 GHz
Ref 80 dBuVim #Atten 0 dB 54.61 dBp\Vim
#Peak
Log
10
dB/

1|

el
540 hunhecatmastotiomal | RN b byl b

2
=0
i

Start 2.31 GHz Stop 2.39 GHz
#Res BW 1 MHz #V/BW 3 MHz #Sweep 9.99 ms (1000 pts)

Plot 3.5.32 Emissions in restricted frequency bands test results, 2310 — 2390 MHz band,
Horizontal polarization, Fc = 2402 MHz

5 Agilent R T
Mkr1 2.38143 GHz
Ref 80 dBpV/m #Atten 0 dB 56.57 dBuV/im
#Peak

Log
10
dB!

g

I
DI ,(% b MWW f
540 oot | TR A e Mo bt bbbk

dBuV/m

V1 82
S3 FC
A AA

Start 2.31 GHz Stop 2.39 GHz
#Res BW 1 MHz #VBW 3 MHz #5weep 9.99 ms (1000 pts)
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Plot 3.5.33 Emissions in restricted frequency bands test results, 2483.5 — 2500 MHz band,
Vertical polarization, Fc = 2480 MHz

i Agilent R T i Agilent R T
Mkr1 2.483000 GHz Mkr1 2.483000 GHz
Ref 80 dBuV/m #Atten 0 dB 57.49 dBuV/im Ref 80 dBuV/m #Atten 0 dB 46.45 dBuVim
#Peak #Peak
Log Log
10 10
dB/ dBf
by
W.w
oI "Wyl M,LWW WW‘ b \F 4 WMW%«W Dl MM
54.0 54.0
dByVIT dBpV/ Mm_ o e A AT A "
oy ¥ f ¥ 5
M1 52 M1 52
S3 FC 53 FC
A AA A AA
Start 2.483 GHz Stop 2.5 GHz  Start 2.483 GHz Stop 2.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts) #Res BW 1 MHz #VBW 30 kHz Sweep 9.99 ms (1000 pts)
Peak Average

Plot 3.5.34 Emissions in restricted frequency bands test results, 2483.5 — 2500 MHz band,
Horizontal polarization, Fc = 2480 MHz

5 Agilent R T A Agilent R T
Mkr1 2.483533 GHz Mkr1 2.483500 GHz
Ref 80 dBuV/m #Atten 0 dB 55.62 dBuVim Ref 80 dBuV/m #Atten 0 dB 44.28 dBpV/im
#Peak #Peak
Log Log
10 10
dB/ dB/
gt T

DI L il "WWW DI e, .
54.0 54.0
dByVIn dBuVIn Pt g it AL »
M1 52 M1
S3 FC S3 FC

AA A AA
Start 2.483 GHz Stop 2.5 GHz Start 2.483 GHz Stop 2.5 GHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 9.99 ms (1000 pts) #Res BW 1 MHz #VBW 30 kHz Sweep 9.99 ms {1000 pts)

Peak Average
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3.6. Band edge measurements

Reference document:

47 CFR §15.247 (d) & RSS 247, section 5.5

Test Requirements:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30dB instead of 20dB. Attenuation below the general limits specified
in §15.209(a) is not required. In addition, 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) (See §15.205(c)).

Method of testing:

KDB 558074 DO1 v03r02, Sec.13.3.2
Conducted

Operating conditions:

Under normal test conditions

S.A. Settings:

RBW: 100 kHz, VBW: >3xRBW

Environment Ambient Temperature: 21 °C Relative Atmospheric Pressure:
conditions: P ' Humidity: 48% 1011.4 hPa
Test Result: See below See Plot 3.6.1 - Plot 3.6.4
Test results:
Fundamental | Fundamental | Measured | Duty Cycle Calculated Attenuation Minimum Margin, | Pass/
Frequency, Emission Average Correction Average Below Attenuation Below [dB] Fail
[MHz] Reference Power, Factor Power, Fundamental, Fundamental, [dB]
Level, [dBm] [dBm] [dBm] [dB]
2402.000 -1.74 -51.49 1.67 -49.82 48.08 20.00 28.08 Pass
2480.000 -3.32 -60.05 1.67 -58.38 55.06 20.00 35.06 Pass
Duty Cycle Correction Factor = 10log(1/X) = 10log(1/0.6777) = 1.67, X is transmit Duty Cycle [1/100%]
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Plot 3.6.1 Band-Edge test results, Fundamental Emission Reference Level, Fc = 2402 MHz

# Agilent R T

Mkrl 2.4081 994 75 GHz
Ref 16 dBm Atten 10 dB -1.74 dBm
#Peak |
Log 1
dB/
0ffst ‘/ﬂ ~1\‘w

1@
dB

LgAy

V1 52
53 LC

£
50k
Swp

Center 2,482 A0 & GHz Span 2 MHz
#Res BH 160 kHz #YBH 3 MHz #Sweep 20.2 ms (8192 pts)

Plot 3.6.2 Band-Edge test results, Fundamental Emission Reference Level, Fc = 2480 MHz

# Agilent R T
Mkrl 2.479 983 76 GHz
Ref 18 dBm Atten 18 dB -3.32 dBm
#Peak
Log \
18
dB/ r—-a»—w-*"g“‘*w
?f@Fst rﬁ\"-‘w‘
dB \“'w

LgRv

V1 52
53 LC

£
f>hek
Swp

Center 2.480 G068 60 GHz Span 2 MHz
#Res BH 168 kHz #YBH 3 MHz #Sween 20.2 ms (8192 pts)
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Plot 3.6.3 Band-Edge test results, Fc = 2402 MHz
- Agilent R T % Agilent R T
Ref 1088 nl Atten 18 dB Ret 1066 nk Atten 16 dB
Avg [Avy
09 Log
1} ne
E/

B

B/
ot fat WWWWMW
R L e i e B

3

Auy PAva

Lol5] oo

1 52 1 52

Start 2.398 080 8@ GHz Stop 2.399 080 6@ GHz  Start 2.399 060 060 GHz Stop 2.400 060 66 GHz
#Res BH 108 kHz #YBH 1 MHz Sweep 20.2 ms (8192 pts)  #Res BH 100 kHz #UBH 1 MHz Sweep 20.2 ms (8192 pts)

Channel Power

Power Spectral Density Channel Power

1.481 nd /1.0000 MHz 1.481 nk/MHz 5621 nH  /1.8000 MHz

Power Spectral Density

5621 nh/MHz

Power = 1.481[nW] + 5.621[nW] = 7.102[nW] = -51.49[dBm]

Plot 3.6.4 Band-Edge test results, Fc = 2480 MHz

# Agilent R T ¥ Agilent R T
Ref 1088 nk Atten 18 dB Ref 1008 nk Atten 18 dB

Avg #Avg

09 Log

L La

B/ B/

st ffst

Ol s o ool e T L2 e e : i
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Avg PAva

201 L 6o

1 52 1 52
Start 2.483 580 08 GHz Stop 2.484 500 60 GHz  Start 2.484 560 00 GHz Stop 2.485 560 06 GHz
#Res BH 108 kHz #JBH 1 MHz Sweep 20.2 ms (8192 pts)  #Res BH 108 kHz #UBH 1 MHz Sweep 20.2 ms (8192 pts)

Channel Power

Power Spectral Density Channel Power

701.7 pd  /1.0800 MHz 701.7 pH/MHz 2866 pW /1.8000 MHz

Power Spectral Density

286.6 pW/MHz

Power = 701.7[pW] + 286.6[pW] = 988.3[pW] = -60.05[dBm]
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3.7. Antenna Connector Requirements

Reference document:

47 CFR §15.203 & RSS-Gen Issue 4

Test Requirements:

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 provisions of this section.

Test Result:

The EUT contains a permanent antenna — on board printed antenna —

NA
no any antenna connector.
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4. Appendix:

Appendix A: List of test equipment used

Description Manufacturer Model Serial No. Last Cal Cal Due
Bilog Antenna Teseq CBL 6141B 34119 03/07/2016 03/07/2017
Horn Antenna 1-18GHz ARA DRG-118/A 17188 18/05/2016 18/05/2017
Horn Antenna 15-40 GHz Schwarzbeck BBHA 9170 BBHA9170214 06/03/2015 06/03/2018
Spectrum Analyzer 3Hz-44GHz Agilent E4446A MY46180602 13/11/2014 13/11/2016
EMC Analyzer Agilent E7405A US41160436 02/06/2015 02/06/2016
RF Filter Section (2.9GHz) HP 85460A 3448A00282 23/05/2016 23/05/2017
EMI Receiver (2.9GHz) HP 8546A 3617A00318 23/05/2016 23/05/2017
RF Filter Section (6.5GHz) HP 85460A 3704A00366 09/02/2016 09/02/2017
EMI Receiver (6.5GHz) HP 8546A 3710A00392 09/02/2016 09/02/2017
LNA Amplifier | GHz to 18 GHz AMP 7D-010180-30-10P-GW 618653 23/02/2016 23/02/2017
Low-Noise Amplifier 18 - 26.5 GHz Miteq AMF-5F-18002650-30-10P 945372 23/02/2016 23/02/2017
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Appendix B: Accreditation Certificate

\‘\\‘\"l”jh’,,’

Accredited Laboratory

AZLA has accredited

QUALITECH

Petah-Tikva, Israel

for technical competence in the field of

Electrical Testing

This laboratary is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005
General requirements for the competence of tesfing and calibration labaratories. This accreditation demonstrates
technical competence for a defined scope and the operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

i th
eon ",r, Presented this 28" day of June 2014.
4
< SEAL > o L 5 =
3 re £
a - Senior Director of Quality and Communications
‘2 Aqw - For the Accreditation Council
’,r {\HF Certificate Number 1633.01
IR

Valid to June 30, 2018

For the tests fo which this accreditation applies, please refer to the laboratory's Elecfrical Scope of Accreditation.

End of the Test Report
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