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1 Test Summary

Test Item Test Requirement Test Method Result
47 CFR Part 15.247

Antenna Requirement RSS-247 Issue 2, Feb 2017 ANSI C63.10 (2013) Pass
. 47 CFR Part 15.247
DTS (6 dB) Channel Bandwidth RSS-247 Issue 2, Feb 2017 ANSI C63.10 (2013) Pass
Occupied Bandwidth RSS-Gen Issue 5, Mar 2019 RSS-Gen Issue 5, Mar 2019 Pass
Conducted Maximum Output 47 CFR Part 15.247
Power RSS-247 Issue 2, Feb 2017 ANSI C63.10(2013) Pass
. 47 CFR Part 15.247
Power Spectral Density RSS-247 Issue 2, Feb 2017 ANSI C63.10 (2013) Pass
Conducted Band-Edge & 47 CFR Part 15.247
Unwanted Emissions RSS-247 Issue 2, Feb 2017 ANSI€63.10 (2013) Pass
Radiated Emlsglops & Unwanted 47 CER Part 15.247
Emissions ANSI C63.10 (2013) Pass
. . RSS-247 Issue 2, Feb 2017
into Restricted Frequency Bands
AC Power Line Conducted 47 CFR Part 15.247
Emissions RSS-247 Issue 2, Feb 2017 ANSI€63.10 (2013) N/AT)

Note: EUT is battery operated and does not connect to AC power line directly or indirectly.
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2 General Information

2.1 Applicant

Applicant HM Electronics Inc
Applicant address 2848 Whiptail Loop, Carlsbad, CA 92010 USA
Manufacturer HM Electronics Inc
Manufacturer Address 2848 Whiptail Loop, Carlsbad, CA 92010 USA

2.2 Product information

Product Name Nexeo AlO headset
Model Number 7002
Family Models N/A
Serial Number N/A
For United states:
BLE: 2402-2480MHz
NFC: 13.56MHz (Passive Tag)
5Ghz-20Mhz: 5180-5240Mhz, 5260-5320Mhz, 5500-5720Mhz,
5745-5825Mhz

Frequency Band
For Canada (5600-5650MHz blocked):
BLE: 2402-2480MHz
NFC: 13.56MHz (Passive Tag)
5GHz: 5180-5240Mhz, 5260-5320Mhz, 5500-5580MHz, 5660-
5720MHz, 5745-5825MHz
BLE: GFSK
Type of modulation 5GHz: OFDM
NFC: ASK
Equipment Class DTS, U-NII
BLE: Internal chip antenna, 0 dBi gain
Antenna Information 5GHz: Internal antenna, 1.3 dBi gain
NFC: Internal coil antenna
Clock Frequencies N/A
Input Power Lithium battery: DC 3.7V
Power Adapter N/A
Manufacturer/Model
Power Adapter SN N/A
Hardware version N/A
Software version N/A
Simultaneous BLE and 5GHz can transmit simultaneously.
Transmission
Additional Info N/A
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47 CFR Part 15.247
RSS-247 Issue 2, Feb 2017
ANSI C63.10-2013

Test standard

Test method

558074 D01 15.247 Meas Guidance v05r02

3 Test Site Information

Lab performing tests Vista Laboratories, Inc.

Lab Address 1261 Puerta Del Sol, San Clemente, CA 92673 USA
Phone Number +1(949)393-1123
Website www.vista-compliance.com
Test Condition Temperature Humidity Atmospheric Pressure
RF Testing 23.5°C 58.2% 996 mbar
Radiated Emission Testing 23.5°C 58.2% 996 mbar

4 Modification of EUT / Deviations from

Standards

The EUT is an engineering test sample loaded with RF testing firmware specifically designed to

support the RF TX/RX measurement in different aspects.

5 Test Configuration and Operation

5.1 EUT Test Configuration

The EUT is powered by removable battery. EUT was set to continuous transmission mode during

TX testing.
The following software was used for testing.

Software

EMISoft Vasona

To set EUT into continuous
cmd.exe

Description

EMC/RF Spurious emission test software used during testing

TX and RX mode under different

RTX EAIl Port Server

modulation, data rate and channel, etc.

Establish communication between test laptop and EUT
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Supporting Equipment
Description Manufacturer Model # Serial #
Laptop Dell Latitude E6440 FFF4JC2
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6 Uncertainty of Measurement

Test item Measurement Uncertainty (dB)
RF Output Power (Conducted) +1.2 dB
Power Spectral Density +0.9 dB
Unwanted Emission (conducted) +2.6 dB
Occupied Channel Bandwidth 5%
Radiated Emission (9KHz-30MHz) +3.5dB
Radiated Emission (30MHz-1GHz) +4.6 dB
Radiated Emission (1-18GHz) +4.9 dB
Radiated Emission (18-40GHz) +3.5dB
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7 Test Results

7.1 Antenna Requirement

7.1.1 Requirement

Per 8 15.203, 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.

7.1.2 Result

Analysis:

- EUT uses internal chip antenna. No standard RF connector is used.

Conclusion:

- EUT complies with antenna requirement in 8 15.203.
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7.2 DTS (6 dB) Bandwidth

7.2.1 Requirement
§ 15.247 (a)(2), RSS-247 §5.2

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

7.2.2 Test Setup

/Splitter

EUT :> Attenuator :> -%@
00

7.2.3 Test Procedure

According to section 8.2, option 2, in KDB 558074 D01 DTS Meas Guidance v05r02 and
subclause 11.8 of ANSI C63.10-2013:

The automatic bandwidth measurement capability of an instrument may be employed using
the X dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW =
100 kHz, VBW = 3 x RBW, peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that the bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission
that might be > 6 dB.

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Use automatic bandwidth measurement capability on instrument to obtain BW result.
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7.2.4 Test Result
Mode/ Data Measured Minimum
Bandwidth Frequency (MHz) rate Bandwidth (KHz) Bar(]g:\lzl)dth Result
BLE 2402 1Mbps 521.7 500 Pass
BLE 2440 1Mbps 518.0 500 Pass
BLE 2480 1Mbps 514.8 500 Pass
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Agilent Spectrum Analyzer - Dccupied BW
T

Agitent Spectrum Analyzer - Occupied BW
Y L [l [ RFD4:30:14 AM Sep 1B, 2020
Ref Value 30.00 dBm Lo LTEn Radie Std: None (LT

Device: BTS

Ref Offset 31 dB
Ref 30.00 dBm

Center 2.402 GHz Center 2.44 GHz
HRes BW 100 kHz #VBW 300 kHz

HRes BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power

Occupied Bandwidth
1.1339 MHz

1.1349 MHz
Transmit Freq Error 9.513 kHz OBW Power 99.00 % Transmit Freq Error
x dB Bandwidth 521.7 kHz x dB

x dB Bandwidth

Total Power

1.849 kHz OBW Power
-6.00 dB

518.0 kHz x dB

e Iy

STATUS

BLE-DTS BW-Low-1Mbps

Agilent Spectrum Analyzer - Decupied BW
0

BLE-DTS BW-Mid-1Mbps
Center Freq 2.480000000 GHz g-‘m;m‘-;"z;smnunxu G&-‘xld oo T A Torm  Peak Search
Gt B8 4B altele>

ffset 31 dB
Ref 30.00 dBm

Center 2.48 GHz
#Res BW 100 kHz #VBW 300 kHz

Occuplied Bandwidth
1.1329 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

-7.116 kHz OBW Power
514.8 kHz x dB

BLE-DTS BW-High-1Mbps
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7.3 Occupied Bandwidth (99%)

7.3.1

7.3.2

7.3.3

Requirement
RSS-Gen 86.7
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The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range
between two points, one above and the other below the carrier frequency, within which 99% of
the total transmitted power of the fundamental transmitted emission is contained. The
occupied bandwidth shall be reported for all equipment in addition to the specified bandwidth

required in the applicable RSSs.

Test Setup
Att t %
enuator
EUT /Splitter - O
(o]
Test Procedure

According to section RSS-Gen 86.7

The automatic bandwidth measurement capability of an instrument may be employed using
the X dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW =
100 kHz, VBW = 3 x RBW, peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that the bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission

that might be > 6 dB.

1. Set RBW = 1% to 5% of the actual occupied BW.

. Detector = Peak.
. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

0o N oo U A WN

. Set the video bandwidth (VBW) > 3 x RBW.

Page 13 of 37
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7.3.4 Test Result

Mode/ Data Measured 99% L

Bandwidth Frequency (MHz) rate OBW (KH2) Limit (KHz) Result
BLE 2402 1Mbps 1137.8 N/A Pass
BLE 2440 1Mbps 1137.4 N/A Pass
BLE 2480 1Mbps 1133.6 N/A Pass
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7.3.5 Test Plots

Agilent Spectrum Analyzer - Occugied BW.
F 0 2

f Offset 312
f 30.00 d|

Center 2.402 GHz
Res BW 100 kHz

Occuplied Bandwidth
1.1378 MHz

8.305 kHz
515.6 kHz

Transmit Freq Error
x dB Bandwidth
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Agilent Spectrum Analyzer - Occugied BW.
F G

Freq 2.440000000 GH;

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz

Occuplied Bandwidth
1.1374 MHz

Total Power

Transmit Freq Error

Peak Search

830 Hz
521.2 kHz

OBW Power

x dB Bandwidth x dB

Agilent Spectrum Analyzer - Occupied EW.
=

BLE-OBW-Low-2Mpbs

Center Freq 2.480000000 GHz

035107 AM Sep 16, 2020

; Y
Center Freq: 2.480000000 GHz Radio Std: None

H
Trig- Free Run AvglHeld>10/10
MFGain-Low *#Aten: 10 4B

Peak Search
Radio Device: BTS

Ref Offset 315 dB

Ref 30.00 dBm

Center 2.48 GHz

Span 4 MHz|
#Res BW 100 kHz

#VBW 300 kHz Sweep 1 ms|

Occupied Bandwidth
1.1336 MHz

-7.828 kHz
517.9 kHz

Total Power

Transmit Freq Error OBW Power

x dB Bandwidth x dB

wss  [gsmws

BLE-OBW-Mid-1Mpbs
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7.4 Maximum Output Power

7.4.1

74.2

74.3

Requirement
§ 15.247 (b)(3), RSS-247 §5.4
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or systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: the maximum output power is 1 Watt.

If transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced by the amount in dB that the directional

gain of the antenna exceeds 6 dBi.

Test Setup

oo
|:|'> Attenuator |:|'> o
EUT /Splitter

Test Procedure

For BLE, power measurement is according to subclause 11.9.1.1 of ANSI C63.10-2013:

1. Set the RBW = DTS bandwidth
2.Set VBW = 3 X RBW.

2. Set SPAN = 3 X RBW.

3. Sweep time = auto couple.

4. Detector = peak.

5. Trace mode = max hold

6. Allow trace to fully stabilize.
7

. Use peak marker function to determine the peak amplitude level.
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7.4.4 Test Result
Measured
Mode/ Data Max Output
Bandwidth Frequency (MHz) rate Output Power Power (dBm) Result
(dBm)

BLE 2402 1Mbps 2.175 30 Pass

BLE 2440 1Mbps 2.147 30 Pass

BLE 2480 1Mbps 2.032 30 Pass
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7.4.5 Test Plots

 Agilent Spectrum Analyzer - Swepl SA

A
Avg Type: Log-

Pt
Marker 1 2.401756000000 ‘ g DMW

Ref Offset 31 dB.
Ref 20.00 dBm

ICenter 2.4020000 GHz
[#Res BW 300 kHz

Span 1.000 MHz
Sweep 1.000 ms (1001 pts)

#VEBW 1.0 MHz

 Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.439757000000 GHz
PHO: F

Ref Offset 31 dB.
Ref 20.00 dBm

GEnlEr 24400000 GHz
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A
Avg Typa: Log-Pur
Trig: Frae Run AvglHeld:> 100100

Span 1.000 MHz|

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

BLE-PWR-Low-1Mbps

Agilent Spectrum Analyzer - Swept SA

I

4 Avg Type: Log-Pur

R T . o At
Atten: 6 dB

Ref Offset 31 dB.
Ref 20.00 dBm

CEntEr 2.4800000 GHz Span 1.000 MHz
BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

e

BLE-PWR-Mid-1Mbps

BLE-PWR-High-1Mbps
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7.5 Power Spectral Density

7.5.1

7.5.2

7.5.3

Requirement
§ 15.247 (e), RSS-247 §5.2
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For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm 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 is used to determine the power spectral density.

Test Setup

EUT ::> Attenuator :> -%@
00

/Splitter

Test Procedure

According to section 8.4 in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause 11.10.2

PKPSD of ANSI C63.10-2013:

1. Set analyser centre frequency to DTS channel centre frequency.

Set the VBW = 3 x RBW.
Detector = peak.

Sweep time = auto couple.
Trace mode = max hold.

Allow trace to fully stabilize.

w0 N o A WD

Set the span to 1.5 X DTS bandwidth.
Set the RBW to: 3 kHz < RBW < 100 kHz.

Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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7.5.4 Test Result

Mode/ Frequency (MHz) Data Measured PSD Max PSD Result
Bandwidth quency rate (dBM/3KHz) (dBM/3KHz)
BLE 2402 1Mbps -15.609 8 Pass
BLE 2440 1Mbps -15.721 8 Pass
BLE 2480 1Mbps -15.820 8 Pass
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7.5.5 Test Plots

 Agilent Spectrum Analyzer - Swepl SA

Marker 1 2.401986696650 GHz )
PHO: Wide g 1rig: Free Run
IFGain:Low en:

Ref Offset 31 dB.
Ref 20.00 dBm

ICenter 2.4020000 GHz Span 782.6 kHz
FtRes BW 3.0 kHz #VEBW 10 kHz 82.53 ms (1001 pts)
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ngilent Spectriam Analyzer - Swepl 54
A 3

Avg Typa: Log-Pur

Trig: Frae Run AvglHeld:> 100100

Ref Offset 31 dB.
Ref 20.00 dBm

ICenter 2.4400000 GHz Span 777.0 kHz
= 0 kHz #VBW 10 kHz 3 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.479967567600 GHz
PNO: Wite g Trig: Free Run
WFGainLaw Aren: 6 dB
Ref Offset 31 4B
Ref 20.00 dBm

ICenter 2.4800000 GHz Span 772.2 kHz
[#Res BW 3.0 kHz #VBW 10 kHz 81.47 ms (1001 pts)|

BLE-PSD-Mid-1Mbps

BLE-PSD-High-1Mbps
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7.6 Conducted Band-Edge Measurement

7.6.1 Requirement
§ 15.247 (d), RSS-247 §5.5

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.

7.6.2 Test Setup

/Splitter

EUT :> Attenuator :> -%@
00

7.6.3 Test Procedure

According to section 8.5 Emission level measurement, in KDB 558074 D01 DTS Meas Guidance
v05r02 and subclause 11.11.3 in ANSI C63.10-2013:

1. Set the centre frequency and span to encompass frequency range to be measured.
. Set the RBW = 100 kHz.

. Set the VBW = 3 X RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

0o N oo A WN

. Use the peak marker function to determine the maximum amplitude level.

7.6.4 Test Result

See test plots

7.6.5 Test Plots
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Agilent Spectsum Analyzer - Swept SA

b L 1ch i
Avg Type: Log-Per

Marker 1 A1.770000000 MH? e Ly T7ig: Frée Run Avg|Hold> 100100

0: Wid
Paains e Atter: 6

Ref Offset 31 dB
Ref 20.00 dBm

Center 2.400000 GHz
[#Res BW 100 kHz

W WD TRE 50

Span 10.00 MHz|

#VBW 300 kHz 000 ms (1001 pts)

FUNCTION | FUNCTION Wit

\“\u|n‘.,?’
N/

g7
Ys
2

16

{0

a
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,/“’,
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7.7 Radiated Band-Edge & Spurious Emissions into Restricted Frequency Bands

7.7.1 Requirement
§ 15.247 (d), RSS-247 §5.5

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, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in §15.209(a) and RSS-Gen 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 815.205(c)).

Frequency Range (MHZ) Field Strength (pV/m)
0.009~0.490 2400/F(KHz)
0.490~1.705 24000/F(KHz)

1.705~30.0 30
30 - 88 100
88 -216 150
216 960 200
Above 960 500

7.7.2 Test Setup

Radiated emissions test setup 9KHz - 30MHz

Loop
Antenna

3 meter

EUT

I im
0.8m

| Ground Plane

1
U H; RF Test
Receiver
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Radiated emissions test setup 30 MHz - 1 GHz

Im (LR =g .
EUT < >l 4
|
- - - I
A
1-4m
80cm
Turn table Non condueting Ground Plana  Spactrum analyrer / Recaiver

Coaxial Cable

Radiated emissions test setup above 1 GHz

1-4m

EUT

BT DU, N

150cm

[_ RF Abhsorbers

Turn table Ground Plane Spectrum analyzer / Receiver

Coaxial Cable
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7.7.3 Test Procedure

According to section 8.6 in KDB 558074 D01 DTS Meas Guidance v05r02 and subclause
11.12.2.7 Radiated spurious emission measurements in ANSI C62.10-2013 as well as the
procedures for maximizing and measuring radiated emissions that are described in ANSI
C63.10 was followed. Boresight antenna mast was used during the scanning to point to EUT to
maximize the emission. The process will be repeated in 3 EUT orientations.

1. The EUT was switched on and allowed to warm up to its normal operating condition.

2. The test was carried out at the selected frequency points obtained from the EUT
characterization. Maximization of the emissions, was carried out by rotating the EUT,
changing the antenna polarization, and adjusting the antenna height in the following
manner:

a. Vertical or horizontal polarization (whichever gave the higher emission level over a full
rotation of the EUT) was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.
c. Finally, the antenna height was adjusted to the height that gave the maximum emission.

3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 300 Hz
for frequency below 150KHz.

4. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 10 kHz
for frequency between 150KHz - 30MHz.

5. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz
for Quasi-Peak detection at frequency between 30MHz - 1GHz.

6. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is
3MHz with Peak detection for Peak and average measurement at frequency above 1GHz.

7. Steps 2 and 3 were repeated for the next frequency point, until all selected frequency
points were measured.
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7.7.4 Test Result

RADIATED EMISSIONS BELOW 1 GHZ

Test Standard: 15.247, RSS-247, Mode: Radiated Emission Below 1GHz - BLE mid
CH
Frequency Range: 30 MHz - 1 GHz Test Date: 10/16/2020
Antenna Bi-Log/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: N/A Test Result: Pass
dButim 16 Oct 20 D9:16 --

Yagona by EMiSort
o0

[1] Horizortal

[2] Vertical

@0
Opk Lt

+ Debug

o
E L+ P Formal
"
+
.
1,
en l |
i

T0

oo

hieas Dist 3m

Spes Dist 3m

Frequency: MHz

1o

xm mm mm

Radiated Emissions Template: FCC Class B (2m) 20MHz-1GHz

Filename: ¢:wsers\:amaraigoogle drive\2020%hme-20080441-1¢ fec_ised_cetter_isadestingtest resuts'riiblelrsetrse below 1ghz\D1_ree-below 1ghz-mid_new emi

1 Res Bw kHY]
Frequenc Raw Cable Level Measurement Hgt Azt Limit Margin .
I?/IHZ ! dBw | toss | T %% | gguv/m Type Pol crgn Deg | dBuv/m ng Pass/Fail
420.85 54.70 6.30 -13.40 47.50 Quasi Max % 104 | 334 46 N/A N/A
408.55 53.00 6.30 -13.20 46.10 Quasi Max Y 108 | 293 46 N/A N/A
426.98 52.70 6.30 -13.50 45,50 Quasi Max % 101 354 46 N/A N/A
414.73 51.30 6.30 -13.30 44.30 Quasi Max \% 113 291 46 -1.7 Pass
439.33 49.00 6.20 -13.80 41.50 Quasi Max \% 104 | 357 46 -4.5 Pass

Note: The emission at around 400MHz are from digital circuit, not from RF transmitter, and shall be compared to the Class A
digital limit declared by manufacturer, instead of 15.209 limit. See the data under ITE mode for comparison.
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Test Standard: RSS-Gen, RSS-247 Mode: BLE + 5GHz co-located
Frequency Range: 30 - 1000 MHz Test Date: 10/16/2020
Antenna Bi-Log/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: N/A Test Result: Pass

BLE + 5GHz co-located

A Yagona by EMiSort 16 Dot 20 10:10 -

o0

1] Horizortal

[2] Vietical
@0

Ople Lt

+ Debug

o
o0 ., ’7 P Formal
A +

an

o

Bt
fali] | -,
By f | f
i | \
el | h L
§ "
1 iy
oo / ) ;J '?‘I.,,_ o
Ty { e |

1o

hieas Dist 3m

Spes Dist 3m

Frequency: MHz

xom mm 1mm

Radiated Emissions Template: FCC Class B (2m) 20MHz-1GHz

Filename: c:wsers\camaraigoogle drive\3020thme-200804414¢ fec_ised_celtee_isadtestingtest resuts'rfible\rseirse below 1gh2\03_rse-below 1ghz-BLE mid-5G_emi

1 Res Bw kHY]
Frequenc Raw Cable Level Measurement Hgt Azt Limit Margin .
l(\:‘/IHz ! dBw | Loss | T | gBuvim Type Pol crgn Deg | dBuV/m ng Pass/Fail
420.86 54.30 6.30 -13.40 47.10 Quasi Max H 206 | 337 46 N/A N/A
426.98 53.50 6.30 -13.50 46.30 Quasi Max H 178 | 328 46 N/A N/A
408.55 52.70 6.30 -13.20 45,80 Quasi Max H 196 | 335 46 N/A N/A
414.70 49.70 6.30 -13.30 42.70 Quasi Max H 100 | 353 46 -3.3 Pass
721.91 41.50 7.30 -8.00 40.70 Quasi Max H 103 11 46 -5.3 Pass

Note: The emission at around 400MHz are from digital circuit, not from RF transmitter, and shall be compared to the Class A
digital limit declared by manufacturer, instead of 15.209 limit. See the data under ITE mode for comparison.
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Test Standard: FCC Part 15B, ICES-003 Mode: ITE mode (TX off)
Frequency Range: 30 - 1000 MHz Test Date: 09/01/2020
Antenna Bi-Log/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: Class A Test Result: Pass

ITE mode (Transmitter off)

dButim

Vasona by EMiSor O Sep 20 16,08 -
1] Horizortal
_ Dlenil
o Qpk Lt
|— ’ + Debug
a0 + Formal
ol /‘v\ﬁ\ y
! + I I ) ‘
! i A '\ 1 |] [ i
R (TR A T
oo | i
" e Meas Dist 3m
Spec Dist 3m
Frequancy: MHz
Radiated Emissions Template: FCC Class A3m) 300Hz-1GHz
Filename : o wusersicamaralgoogle drive'@020%hme.- 4 I foo_jsed_t i below 1gha'0?_RE_Below 1GHz-FCC_emi
@ Fles Bw kHZ]
Frequency Raw Cable Level Measurement Hgt Azt Limit Margin .
MHz dBw | Loss | AT 98 | gguvim Type Pol | om | Deg | dBuwim | dB | "2sS/Fal
426.98 59.00 6.30 -13.50 51.70 Quasi Max \% 122 343 56.90 -5.20 Pass
703.50 47.40 7.30 -8.30 46.40 Quasi Max H 100 13 56.90 -10.50 Pass
74.75 41.50 3.20 -24.50 20.30 Quasi Max \% 288 38 49.60 -29.30 Pass

Note: These data are for comparison purpose only. The emissions at around 400 MHz exist when transmitters are off. Limit here
is Class A limit.
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RADIATED EMISSIONS 1 - 18 GHZ

Test Standard: 15.247, RSS-247 Mode: Radiated Emission RF Above 1GHz - BLE
Low
Frequency Range: 1 GHz - 18GHz Test Date: 09/15/2020
Antenna Horn/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: N/A Test Result: Pass
dBuim Vasona by EMiSor 15 Sep 20 1435
[1] Horizortal
a0 [2] “vrtical
: Pk Lmt
- Ao Lmit
i + Debug
+ Formal

@0

EL]

an

Ei]

a0
Meas Dist 3m

Spec Dist 3m
on

Fraquency: hiHz

fmnm

Radiated Emiszions Template: FCC 15,208 (3m) 1GHz- 12GHz2
Filename: ¢ wsersicamara\google dive'@030thme-2008044 -Ic foo_jsed_cevfo_ i resultshrf abowe 1gh201_RSE-above 1GHz-Low_emi
o Res Bw kHZ
Frequenc Cable Level Measurement Hgt Azt Limit Margin .
I?AHZ ' | Raw dBuv Loss AF dB dBuV/m Type Pol cri Deg | dBuV/m ng Pass/Fall
7205.515 24.8 20.5 1.2 46.5 Peak Max \% 210 | 256 74 -27.5 Pass
1211.008 34.4 14.3 -5.3 43.4 Peak Max \' 250 222 74 -30.6 Pass
2401.97 35.4 14.7 -9.4 40.6 Peak Max \% 400 | 215 74 -33.4 Pass
7205.515 1.3 20.5 1.2 33 Average Max \' 210 256 54 -21 Pass
1211.008 23.1 14.3 -5.3 32.1 Average Max \% 250 | 222 54 -21.9 Pass
2401.97 21 14.7 9.4 26.3 Average Max \' 400 215 54 -27.7 Pass
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Test Standard: 15.247, RSS-247 Mode: Radiated Emission RF Above 1GHz - BLE
Mid
Frequency Range: 1 GHz - 18GHz Test Date: 09/15/2020
Antenna Horn/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: N/A Test Result: Pass

dBuvim ) 15 Sep 20 1324~
o vasona by EMiSoR =P
on
[1] Horizontal
o 2] Mrtical

Pk Lmt

Ay Lmt

00 Pk

+ Debug

+ Formal
@n

Ei]

an

T0

oo
Meas Dist 3m

Spec Dist 3m
0o

Frequency: hiHz

Radiated Emissions Temnplate: FCC 15,209 ¢3m) 1GHz-18GHz
Filename: c:wsers'camaragoogle drive\2020thme-20080441-lc feo_ised_ce'foo_isedtestingtest resultsvTible'rselrse above 1gh2\0Z_R$E-above 1GHz-Mid_emi
1m Fes Bw kH
Frequenc Cable Level Measurement Hgt Azt Limit Margin )
I?/IHZ ' | Raw dBuv Loss AF dB dBuV/m Type Pol cr%] Deg | dBuV/m ng Pass/Fail

7319.888 24.3 20.7 1.2 46.1 Peak Max \" 307 | 308 74 -27.9 Pass
1211.298 35.9 14.3 -5.3 44,9 Peak Max \Y% 272 63 74 -29.1 Pass
1593.593 32.5 14.7 -9 38.3 Peak Max H 371 99 74 -35.7 Pass
2497.617 32.5 14.8 -9.1 38.3 Peak Max \% 379 | 347 74 -35.7 Pass
7319.888 1.1 20.7 1.2 33 Average Max \" 307 | 308 54 -21 Pass
1211.298 26.5 14.3 -5.3 35.5 Average Max \Y% 272 63 54 -18.5 Pass
1593.593 20.2 14.7 -9 25.9 Average Max H 371 99 54 -28.1 Pass
2497.617 20.8 14.8 -9.1 26.6 Average Max \% 379 | 347 54 -27.4 Pass
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Test Standard: 15.247, RSS-247 Mode: Radiated Emission RF Above 1GHz - BLE
High
Frequency Range: 1 GHz - 18GHz Test Date: 09/15/2020
Antenna Horn/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: N/A Test Result: Pass

dBuim vasona by EMiSon

=00

[1] Horizantal

] - [2] rtical
o Pk Lmt
0o L A bt
+ Debug
+ Formal
= Meas Dist 3m
Spec Dist 3m
Frequency: hiHz
Radiated Emissions Template: FCC 15.209 (3m) 1GHz-18GHz
Filename: c:wsers'camaragoogle drive\2020thme-20080441-lc fee_ised_ce'foo_isedtestingest resultsvfible'rselrse above 1ghz\03_R$E-above 1GHz-High_ami
o Res Bw fHI]
Frequency Cable Level Measurement Hgt | Azt Limit Margin .
MHz Raw dBuv Loss AF dB dBuV/m Type Pol cm Deg | dBuV/m dB Pass/Fail
7439.328 23.8 20.9 1 45.6 Peak Max H 152 | 323 74 -28.4 Pass
1180.018 33.7 14.3 -5.2 42.8 Peak Max \Y 348 | 263 74 -31.2 Pass
2624.943 32 14.9 -8.5 38.4 Peak Max \Y 327 84 74 -35.6 Pass
7439.328 10.6 20.9 1 325 Average Max H 152 | 323 54 -21.5 Pass
1180.018 21.6 14.3 -5.2 30.7 Average Max \Y 348 | 263 54 -23.3 Pass
2624.943 20.1 14.9 -8.5 26.5 Average Max \ 327 84 54 -27.5 Pass
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Test Standard: RSS-Gen, RSS-247 Mode: BLE+5GHz co-located
Frequency Range: 1-18GHz Test Date: 09/15/2020
Antenna Bi-Log/Hor & Ver Test Personnel: Daniel Bruno
Type/Polarity:
Remark: N/A Test Result: Pass
BLE+5GHz co-located

dBuvim ) 15 Sep 20 12:55
o vasona by EMiSort i
€00

[1] Horizortal

@ [2] “ertical
o Pk Lmt
0o L3 o bt
+ Diebug
+ Formal
= hieas Dist 3m
Spec Dist 3m
Frequency: MHz
Radiated Emissions Template: FCC 15,200 (3m) 1GHz- 18 GHz2
Filename: ciwzersieamaraigoogle driverd020thme-20080441 e feo_ized_celfee_izedtesting'test results'rfidgirse sbove 1gh2i14_RSEAbove 1GHz-5500+BLE-hHz.emi
om Res Bw FHY
Frequency Raw Cable Level Measurement Hgt | Azt Limit Margin )
MHz dBuw | Loss | 7 9B | gguw/m Type POl | Deg | dBuvim | dB | "@ss/Fal
7333.19 31.40 | 20.70 | 1.20 53.30 Peak Max H | 100 | 31 74 -20.70 Pass
10997.39 20.50 | 23.90 | 3.00 47.30 Peak Max V | 197 | 86 74 -26.70 Pass
1234.99 33.90 | 1440 | -5.60 42.70 Peak Max V 269 | 110 74 -31.30 Pass
7333.19 27.50 20.70 1.20 49.40 Average Max H 100 | 31 54 -4.6 Pass
10997.39 8.80 23.90 | 3.00 35.60 AverageMax | V | 197 | 86 54 -18.4 Pass
1234.99 2240 | 1440 | -5.60 31.20 Average Max | V | 269 | 110 54 -22.8 Pass

Note: the highest emission is fundamental emission.
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Radiated Emission between 9KHz - 30MHz test result

Note: no substantial emission is found other than the noise floor. Different modes have been verified.

Radiated Emission between 18GHz - 40GHz test result

Note: no substantial emission is found other than the noise floor. Different modes have been verified.
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Restricted Band Measurement Result

Agilent Spectrum Analyzer - EMiSoft Vasona: EMi Emission Software Agilent. Soeclrum Analyzer - EMiSoft Vasona: EMi Emission Saftware
" " 1 "
TraceDetector

Y B 0611425 r .
Avg Type: RMS e st Marker 1 2.483500000000 GHz ) Avg Type: Voltage
Tho o T Trig: Free Run

Ref Level 99.99 dBuV i
S Trig: Free Run v
PREAMP in-| #Atten: 40 dB Select Trace PREAMP IFGain:Low #Atten: 40 dB Select Trace
» e =~ s e 1 1 »
2 1

Ref 99.99 dBpv Ref 99.99 dBpv

Center 2.483500 GHz Span 15.00 MHz,
Sweep 1.067 ms (1601 pts)

FUNCTION __FURCTION WIDTH FUNCTIONVALLE _ ~

Center 2.39000 GHz Span 30.00 MHz,
#Res BW (CISPR) 1 MHz #VBW 10 Hz* Sweep 4.441 s (1601 pts) #Res BW (CISPR) 1 MHz #VBW 3.0 MHz

WK FUNCTION | FURCTION WIDTH FUNCTION VALLE & WKR WDDE TRC SCL
IEERN;

‘39u 000 GHz. "u dBuV!

ViewBlank | ViewBlank |

1 l_ | I I S
2 m.-rm-mm_—
g 0 00000 @@ 0}
n - 7}
5
8
7
8
9
10
i
< >

= o o

BLE - Low CH-1Mpbs BLE - High CH-1Mpbs
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8 EUT and Test Setup Photos

See FCC exhibits

Page 36 of 37



g
.\‘3‘\\\_///‘7‘.
KN— %
= \-____/

Vista Labs =

AN
TEST « CERTIFY » COMPLY

ACCREDITED

ARt Testing Cert #4848-01

| Report# | HME-20040121-LC-FCC-IC-DTS |

9 Test Instrument List

Equipment Manufacturer Model Instrument Cal. Date Cal. Due
Number
Semi-Anechoic .
Chamber ETS-Lindgren 10M VL0oT 10/18/19 | 10/18/20
Shielding Control Room ETS-Lindgren Series 81 VLO06 N/A N/A

Spectrum Analyzer Keysight N9020A MY50110074 6/17/20 6/17/21

EMC Test Receiver R&S ESL6 100230 6/14/20 6/14/21

LISN (9KHz - 30MHz) EMCO 3816/2 9705-1066 5/4/20 5/4/21

LISN (9KHz - 30MHz) Com-Power LI-550C 20140050 01/29/2020 H 01/29/2021

LISN (9KHz - 30MH2z) Com-Power LI-550C 20140051 01/29/2020  01/29/2021

Bi-Log Antenna ETS-Lindgren 3142E 217921 11/15/2019 | 11/15/2020
Horn Antenna (1- Electro-Metrics =~ EM-6961 6292 5/14/2020 | 5/14/2021
18GHz)

Horn Antenna (18- Com-Power AH-840 101109 6/24/20 6/24/21

40GHz)
Preamplifier RF Bay, Inc. LPA-10-20 11180621 7/16/2020 7/16/2021
True RMS Multi-meter UNI-T UT181A C173014829 5/5/2020 5/5/2021
Temp /Humidity / PCE PCETHB40  R062028 | 5/15/2020  5/15/2021
Pressure Meter Instruments
RF Attenuator Pasternack PE7005-3 VLO061 7/16/2020 7/16/2021
Preamplifier 33711-392-
100KHz - 40GHz Aeroflex 27150-11 064 7/16/2020 7/16/2021
EM Center Control ETS-Lindgren 7006-001 160136 N/A N/A
Turn Table ETS-Lindgren 2181-3.03 VL002 N/A N/A
Boresight Antenna ETS-Lindgren 21718 VL003 N/A N/A
Tower

Loop Antenna (9k- Com-Power AL-130 121012 5/16/20 5/16/21

30MHz)

RE te“;ggs(below Vista RE-6GHz-01 = RE-6GHz-01 = 7/16/2020 = 7/16/2021
RE test cable (1-18GHz) PhaseTrack 11-240 RE-18GHz-01 7/16/2020 7/16/2021
RE test cable (>18GHz) Sucoflex 104 344903/4 7/16/2020 | 7/16/2021

Pulse limiter Com-Power LIT-930A 531727 7/16/2020 | 7/16/2021
CE test cable #1 FIRST RF FRF’SJOOZ' CE-6GHz-01 = 7/16/2020 = 7/16/2021
CE test cable#2 FIRST RF FRF"S(;OOZ' CE-6GHz-02 = 7/16/2020 | 7/16/2021
Vector Signal Generator Keysight N5182A UsS47080548 6/17/20 6/17/21
RF Power Amplifier (80- .
1000MH2) Ophir 5226FE 1013/1815 N/A N/A

RF Power Amplifier .

(700-6000MHz2) Ophir 5293FE 1063/1815 N/A N/A
Horn Antenna (1- FT-RF HA-07M18G-
18GH2) NE 180010HA N/A N/A
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