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1 Summary of Test Results
Test Description Test Specification Test Result
. RSS-247 5.2(a) i
Bandwidth 15.247(a)(2) RSS-GEN 6.7 Compliant
Peak Output Power 15.247(b)(3) RSS-247 5.4 (d) Compliant
Power Spectral Density 15.247(e) RSS-247 5.2 (b) Compliant
Conducted Spurious Emissions / .
Band Edge 15.247(d) RSS-2475.5 Compliant
Field Strength of Spurious 15.247(d) RSS-247 5.5 Compliant
Radiation
Emissions in RBe;gg?;ed Frequency 15.205, 15.209 RSS-GEN 8.9, 8.10 Compliant
Antenna Requirement 15.203 RSS-GEN 6.8 Compliant?
AC Powerline Conducted 15.107, 15.207 RSS-GEN 8.8 NA2
Emissions
1) The device employees an external Reverse-Polarity SMA connector
2) The device has no facility for connection to the AC mains.
1.1 Modifications Required for Compliance
None
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com

Member of the SGS Group (SGS SA)
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2 General Information

2.1 Client Information
Name: Fan Innovations, LLC
Address: 6405 Lake Shadows
City, State, Zip, Country: Hixson, TN 37343, USA

2.2 Test Laboratory
Name: SGS North America, Inc.
Address: 620 Old Peachtree Road NW, Suite 100
City, State, Zip, Country: Suwanee, GA 30024, USA

Accrediting Body: A2LA
Type of lab: Testing Laboratory
Certificate Number: 3212.01
Designation Number: US1126
ISED Registration: 9984A
CAB Identifier: US0186

2.3 General Information of EUT

Product Description:  Bite Force Amplitude Controller (Transmitter)
Type/HVIN: 20030
Serial Number: 165990011 (Low), 165990001 (Middle), 165990002 (High)

Frequency Range: 912 —919 MHz
Data Modes: GFSK
Antenna: External Dipole (1.2dBi Peak Gain) Linx, P/N: ANT -916-CW-HWR-CC

Rated Voltage: 9Vdc
Test Voltage: 9Vdc

Sample Received Date: 02 August 2021
Dates of testing: 02— 11 August 2021

2.4 Operating Modes and Conditions

The device was powered from a standard 9V battery. Three devices were provided for testing and pre -
programmed to transmit on a single channel at maximum intended power. Low, middle, and highest
operating channels were evaluated.

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com

[ Member of the SGS Group (SGS SA)
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25 EUT Connection Block Diagram — Conducted Measurements

‘ Spectrum Analyzer

2.6 EUT Connection Block Diagram — Radiated Measurements

_i—

Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
Member of the SGS Group (SGS SA)
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2.7 System Configurations

De,‘"ce Manufacturer Description Model Number Serial Number
reference

Bite Force Amplitude 165990011 (Low Channel)
i 20030 165990001 (Mid Channel)
165990002 (High Channel)

EUT Fan Innovations, LLC

2.8 Configuration Diagrams (Radiated)

0.6m Locp Antenna

3ma 10m
Antenna Tower

h ZErS

O I
T = AR
Ground Reference Plane - Ground Reference Plane

Test Receiver

T T

Below 30MHz 30MHz—-1GHz

Test Receiver =

Ground Reference Plane

Test Receiver || = | L

Above 1GHz

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
\ Member of the SGS Group (SGS SA)
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3 Bandwidth

3.1 Test Result

Test Description Test Specification Test Result

6 dB Bandwidth RSS-247 5.2(a)

99% Occupied Bandwidth 15.247(2)(2) RSS-GEN 6.7 Compliant

3.2 Test Method

The procedures from ANSI C63.10: 2013 clause 11.8 and 558074 D01 DTS Meas Guidance v05r2 were
used to determine the 6 dB bandwidth.

The procedures from ANSI C63.10: 2013 clause 6.9.2 were used to measure the 99% Occupied
Bandwidth.

3.3 Test Site
EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.6 °C
Relative Humidity: 51.6 %
Atmospheric Pressure: 97.9 kPa

3.4 Test Equipment

Test End Date: 2-Aug-21 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date Cal Due Date
ATTENUATOR, 10DB BW-S10W2 Mini-Circuits 15032 9-Jul-21 9-Jul-22
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-21 | 16-Mar-22
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-19 | 27-Dec-21
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com

\ Member of the SGS Group (SGS SA)
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35 Test Data —6dB Bandwidth

Frequency 6dB BW Limit .
(MH2) TX Type ANT No. (MH2) (MH2) Verdict

912 SISO 1 0.6368 20.5 PASS
915 SISO 1 0.6274 20.5 PASS
919 SISO 1 0.6379 20.5 PASS
Sample Plot
Mid Channel (915MHz)
Spectrum nf
Ref Level 30.40 dBm Offset 10,40 dB & RBW 100 kHz
Att 40 dB SWT 18.9 ps ¥YBW 300 kHz Mode Auto FFT
M1[1] 10.34 dBm
914.790020 MHz
ndB 6.00 dB
111 Bw 627.440000000 kHz

T}}/'w.._nz \% Q factor 1458.0
3

/ \
e AN

Brn
-50 dBm
-60 dBm
CF 915.0 MHz 10001 pts Span 5.0 MHz
rvarker
Type | Ref | Trc ¥-value ¥-value Function Function Result
M1 1 014.79002 MHz 10.34 dBm ndB down 627 44 kHz
T1 1 914.67703 MHz 4.36 dBm ndg 5.00 dB
T2 1 915.20447 MHz 4.33 dBm 0 factor 1458.0
e ——
I ) ARRRRED WG

Date: 2.A15.2021 09:53:39
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3.6 Test Data —99% Bandwidth

99% OBW Limit .
Frequency (MHz) TX Type ANT No. (MH2) (MH2) Verdict

912 SISO 1 0.7294 =20.5 Reported

915 SISO 1 0.7597 =20.5 Reported

919 SISO 1 0.7693 =20.5 Reported
Sample Plot

High Channel (919MHz)

CRUIIEI - T —gy, T ) v
Ref Level 20.00 dEm  Offset 10,40 dB & RBW 10 kHz

Att ZEdE SWT 189.5 ps= vYBW 30 kHz Mode Auto FFT
@ 1Pk Maw
M1[1] 2.31 dBm
919.043420 MHz
10 dBrn Occ Bw 769.323067693 kHz
11

0 dBm P .,

ST T,

" "
- "

1A
'

CF 919.0 MHz 10001 pts

Span 2.0 MHz

Date: 2.A15.2021 09:29:44

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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4 Peak Output Power

4.1 Test Result

Test Description
Peak Output Power

Test Result

Compliant

Test Specification
15.247(b)(3) RSS-247 S5.4 (d)

4.2 Test Method

Fundamental peak power measurements were recorded using the procedures from ANSI C63.10: 2013
clause 11.9 and KDB 558074 D01 Measurement Guidance v05r2.

Limit

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. For using antennas with greater than 6dBi of gain, the limit is reduced in dB by the
amount the gain exceeds 6dBi (e.g. for a 7.4dBi antenna, the limit is reduced from 30dBm to 28.6dBm)

4.3 Test Site
EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.6 °C
Relative Humidity: 51.6 %
Atmospheric Pressure: 97.9 kPa

4.4 Test Equipment

Test End Date: 2-Aug-21 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date  Cal Due Date
ATTENUATOR, 10DB BW-S10W2 Mini-Circuits 15032 9-Jul-21 9-Jul-22
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-21 16-Mar-22
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-19 27-Dec-21

45 Test Data

Frequency (MHz)

TX Type

Peak Output
Power

Verdict

(dBm)

912 SISO 11.19 30 PASS
915 SISO 10.72 30 PASS
919 SISO 11.00 30 PASS

SGS North America Inc.

Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

t (770) 570-1800

WWW.SgS.com

Member of the SGS Group (SGS SA)
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Sample Plot
Low Channel (912MHz)
Spectrum 3 [EI] l':%l
Ref Level 30.00 dBm Offset 10.40 dB & RBW 3 MHz
Att 35dB  SWT 1.3 ps YBW 10 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 11.19 dBm
911.7250 MHz
M1
.,—'—4—‘——\_

CF 912.0 MHz

Span 10.0 MHz
GERRRNEND e

Late: Z2.AJ5.2021 08:56:02

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
[ Member of the SGS Group (SGS SA)
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5 Power Spectral Density

51 Test Result

Test Description Test Specification Test Result

Power Spectral Density 15.247(e) RSS-247 S5.2 (b) Compliant

52 Test Method

Power spectral density measurements were recorded using the procedures from ANSI C63.10: 2013
clause 11.10 and KDB 558074 D01 Measurement Guidance v05r2.

Limit

The limit is 8 dBm.

53 Test Site

EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.6 °C
Relative Humidity: 51.6 %
Atmospheric Pressure: 97.9 kPa

5.4 Test Equipment

Test End Date: 2-Aug-21 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date  Cal Due Date
ATTENUATOR, 10DB BW-S10W2 Mini-Circuits 15032 9-Jul-21 9-Jul-22
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-21 | 16-Mar-22
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-19 | 27-Dec-21

55 Test Data

Peak PSD Limit .
Frequency (MHz) (dBm/3kHz) (dBm/3kHz) Verdict
912 SISO 1 2.59 <8 PASS
915 SISO 1 1.99 <8 PASS
919 SISO 1 241 <8 PASS
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com

\ Member of the SGS Group (SGS SA)
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Sample Plot
Low Channel (912MHz)

o) e ) R =) &

Ref Level 30.40 dBm Offset 10.40 dB & RBW 3 kHz

Att 40 dB SWT 631.8 ps VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 2.50 dBm
912.0432000 MHz
20 dBm
10 dBrn
W11

BTN AT e o T

CF 912.0 MHz

10001 pts Span 1.0 MHz

Late: Z2.AJ5.2021 09:10:21

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
[ Member of the SGS Group (SGS SA)
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6 Conducted Spurious Emissions / Band Edge

6.1 Test Result

Test Description Test Specification Test Result

Conducted Spurious Emissions 15.247(d) RSS-247 S5.5 Compliant

6.2 Test Method

Spurious emissions in non-restricted frequency bands were recorded using the methods defined in ANSI
C63.10: 2013 clause 11.11 and KDB 558074 D01 Measurement Guidance v05r2.

Lowest, middle, and highest channels were investigated.

Because the maximum conducted peak output power was used to determine compliance with the output
power limits, the limit in any 100 kHz band outside of the authorized band is 20 dB below the maximum
in-band peak level.

6.3 Test Site
EMC Laboratory, Suwanee, GA

Environmental Conditions
Temperature: 23.6 °C
Relative Humidity: 51.6 %
Atmospheric Pressure: 97.9 kPa

6.4 Test Equipment

Test End Date: 2-Aug-21 Tester: JOP
Equipment Model Manufacturer Asset Number Cal Date Cal Due Date
ATTENUATOR, 10DB BW-S10W2 Mini-Circuits 15032 9-Jul-21 9-Jul-22
RF Cable SMA HULL150A-29P-29P-36 HASCO COMPONENTS 19101 16-Mar-21 | 16-Mar-22
SIGNAL ANALYZER (TS8997) FSV30 ROHDE & SCHWARZ B085749 27-Dec-19 | 27-Dec-21

6.5 Test Data

Spurious Conducted Emission

Frequency (MHz) TX Type ANT No. (dBm) Verdict
912 SISO 1 -33.94 -8.96 PASS
915 SISO 1 -35.81 -10.25 PASS
919 SISO 1 -36.7 -9.38 PASS
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com

\ Member of the SGS Group (SGS SA)




Band Edge - Low Channel (912MHz)

Spectrum 4 (8] r‘g‘
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Full Spectrum - Low Channel (912MHz)

Spectrum 4 #(x) r‘g‘
Ref Level 30.40 dm  Offset 10.40 dB & RBW 100 kHz Ref Level 30.40 dem  Offset 10.40 dB & RBW 100 kHz
Att 40dB  SWT  37.9us  VBW 300 kHz _ Mode Auto FFT o att 30dB  SWT 987 ms  VBW 300 kHz Mode Auto Sweep
@ 17k Max @ 17k Max
mi1[1] 11.04 dBm mi1[1] -33.94 dBm
912.20130 MHz 1.823770 GHz
20 dBm 20 dBm
L
0 N4 0
0 dbi f[ \l 0 dbi
UK D1 -8.960 dBm UK D1 -8.960 dBm
-20 der /{ K -20 def
. MJ/ L"\m . J
h T ] - e W
-50 df - T
-60 der 2 -60 dBm
F1 ‘
Start 900.0 MHz 10001 pts Stop 930.0 MHz_ || Start 30.0 MHz 32001 pts Stop 10.0 GHz
il w il - W
Date: 2.ALIG.2021 09:01:35 Date: 2.AL05.2021 09:06:51

Band Edges - Mid Channel (915MHz)
Spectrum 4 (8] T

Full Spectrum - Mid Channel (915MHz)

Spectrum 4 (8] T
Ref Level 30.40 d8m  Offset 10.40 dB & RBW 100 kHz Ref Level 30.40 d8m  Offset 10,40 dB & RBW 100 kHz
Att 40 dB SWT 37.9 ps VBW 300 kHz  Mode Auto FFT po ALL 30 dB SWT 99.7 ms VBW 300 kHz Mode Auto Sweep
@ 1Pk Max @ 1Pk Max
m1[1] 9.75 dBm m1[1] -35.81 dBm
914.78100 MHz 1.829680 GHz
20 dBm! 20 dBm
M
10 dn ¥ 10 dn
0 de ‘ ‘ 0 de
08 D1 -10.250 dBn I \ 08 D1 -10.250 dBn
-20 dBi H \ -20 dBi
-30 di -30 d
WARN .
bt Irvna i sl el i )b, L rReny T
s0d gty ET
-60 der F2 -60 dBm
F1 ‘
Start 900.0 !:‘I_'Hz 10001 Els Stop 930.0 MHz Start 30.0 M‘I:I'z 32001 Els Stop 10.0 GHz
J Tl e J W o
Date: Z2.A0G.2021 09:45:03 Date: Z2.A0G.2021 09:45:09
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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Full Spectrum - High Channel (919MHz)

Spectrum 4 (8] r‘g‘ Spectrum 4 (8] T
Ref Level 30.40 d8m  Offset 10.40 dB & RBW 100 kHz Ref Level 30.40 d8m  Offset 10,40 dB & RBW 100 kHz
Att 40 dB SWT 37.9 ps VBW 300 kHz  Mode Auto FFT po ALL 30 dB SWT 99.7 ms VBW 300 kHz Mode Auto Sweep
@10k Max @10k Max
m1[1] 10.70 dBm m1[1] -36.70 dBm
918.78860 MHz 6.932300 GHz
20 dBm 20 dBm
M1
10 dB hd 10 dB
i
=1oder——D1 -9.380 dBm: J \ sIodsm—f0 1 -9.380 dBm
-20 dér )} l\ -20 dBm
-30 di -30 di
D lone, sl el A sl j \L‘. A, LA AV s St _40 dB
. : ] 1
-50 df Bm
-60 der s -60 dBm
F1 ‘
Start 900.0 ’:‘I_'Hz 10001 Els Stop 930.0 MHz Start 30.0 M‘I:I'z 32001 Els Stop 10.0 GHz
] Cunaann) u‘h ] [T u-b
Date: Z.A0G.2021 09:32:16 Da 2.A0G.2021 09:35:26
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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7 Field Strength of Spurious Radiation (Restricted Bands)

7.1 Test Result

Test Description Test Specification Test Result
Radiated Spurious Emissions 15.247(d) and 15.209 RSS-247 S5.5 Compliant

7.2 Test Method
The measurement methods defined in ANSI C63.10: 2013 were used.

Lowest, middle, and highest channels were investigated — the device was commanded to continuously
transmit on low, middle, and high channels.

Test distance:
9k to 30 MHz — The EUT to measurement antenna distance was 3 meters
30 to 1000 MHz - The EUT to measurement antenna distance was 3 meters
1to 18 GHz - The EUT to measurement antenna distance was 3 meters
18 to 26 GHz - The EUT to measurement antenna distance was 3 meters

Limits within restricted bands of operation:

Frequenc - Limits® Peak Limits
q y Microvolts/m dBuV/m dBuV/m

30 - 88 MHz 100 40 @ -
88 - 216 MHz 150 435 @ -
216 - 960 MHz 200 46 @ _

960 - 1000 MHz 500 54 @ _
1-40 GHz 500 54 ® 74

(1) These limits are applicable to emissions outside of the intentional transmit frequency band.
(2) Quasi-peak limit
(3) Average limit

7.3 Test Site
10m Absorber Lined Shielded Enclosure (ALSE), Suwanee, GA

Environmental Conditions
Temperature: 22.4°C
Relative Humidity: 55.1 %
Atmospheric Pressure: 98.85 kPa
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Test End Date: 8/11/2021 Tester: EW/AB/ZH
Equipment Model Manufacturer Asset Number  Cal Date  Cal Due Date
RF Cable Nm to Nf, 0.01-18GHz 90-213-118 TELEDYNE STORM MICROWAVE 20117 17-Feb-2021 | 17-Feb-2022
RF Cable Nm to Nm, 0.01-18GHz 90-195-354 TELEDYNE STORM MICROWAVE 20120 17-Feb-2021 | 17-Feb-2022
RF Cable Nm to Nm, 0.01-18GHz 90-195-157 TELEDYNE STORM MICROWAVE 20121 17-Feb-2021 | 17-Feb-2022
EMI TEST RECEIVER ESU40 ROHDE & SCHWARZ B079629 21-Jun-2021 | 21-Jun-2022
ANTENNA, BILOG JB6 SUNOL B079689 5-Now-2020 | 5-Now-2022
ANTENNA, DRG HORN (MEDIUM) 3117 ETS Lindgren B079699 15-Jul-2020 | 15-Jul-2022
RF CABLE 104PE HUBER & SUHNER B079793 3-Sep-2020 | 3-Sep-2021
LOW NOISE AMPLIFIER ZKL-2+ Mini-Circuits B079800 7-Jul-2021 7-Jul-2022
FILTER, HIGH PASS, >1000MHz HPM50108 MICRO-TRONICS B079802 6-Jul-2021 6-Jul-2022
EMI TEST RECEIVER ESUS8 ROHDE & SCHWARZ B085759 9-Jul-2021 9-Jul-2022
RF CABLE SUCOFLEX 100 Huber & Suhner B108523 3-Sep-2020 | 3-Sep-2021
Software:
“‘RSE 30-1000 MHz T7 201007 TILE! profile dated 07 October 2020
“‘RSE 1-18 GHz T7 201007” TILE! profile dated 7 October 2020
SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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7.5 Test Data — Peak Plots

P -

Between 9kHz and 30MHz, there was no significant deviation with respect to axis or channel
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Vertical Radiated Spurious Emissions — 30-1000MHz (LCH)
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Vertical Radiated Spurious Emissions — 1-10GHz (LCH)
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Vertical Radiated Spurious Emissions — 30-1000MHz (MCH)
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Vertical Radiated Spurious Emissions — 1-10GHz (MCH)
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Vertical Radiated Spurious Emissions — 30-1000MHz (HCH)
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Vertical Radiated Spurious Emissions — 1-10GHz (HCH)
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7.6 Test Data — Tabular Data

There were no spurious emissions that were detectable above the noise floor of the measurement system.
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8 Measurement Uncertainty

The measurement uncertainty figures are be calculated in accordance with TR 100 028-1 [2] and
correspond to an expansion factor (coverage factor) k = 2 (which provide confidence levels of 95,45 % in
the case where the distributions characterizing the actual measurement uncertainties are normal
(Gaussian)).

Expanded Uncertainty for Normal k factor equal to 2

Parameter Required Laboratory Actual
Radio Frequency +1 x 10-5 +9.8 x 10-8
total RF power, conducted +1.5dB +1.2dB
RF power density, conducted +3 dB +0.7 dB
spurious emissions, conducted +3 dB +2.1dB
all emissions, radiated +6 dB +4.8 dB
temperature +1°C +0.5°C
humidity +5 % +3.5%
DC and low frequency voltages +3 % +0.4%
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9 Revision History

Revision

Description of changes Revision Date
Level

0 Initial release 22 September 2021
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