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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 20DB & 99% BANDWIDTH
RESULT: Pass

5.1.3 PEAK OUTPUT POWER
RESULT: Pass

514 FREQUENCY SEPARATION
RESULT: Pass

5.1.5 NUMBER OF HOPPING FREQUENCY
RESULT: Pass

5.1.6 TIME OF OCCUPANCY
RESULT: Pass

5.1.7 CONDUCTED BAND EDGE AND OUT-OF BAND EMISSIONS
RESULT: Pass

5.2.1 CONDUCTED EMISSION
RESULT: Pass

5.3.1 RADIATED BAND-EDGE
RESULT: Pass

5.3.2 RADIATED SPURIOUS EMISSION
RESULT: Pass
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1. General Remarks

1.1 Complementary Materials

Null.

2. Test Sites

2.1 Test Facilities

TUV Rheinland (Shanghai) Co., Ltd.

Shanghai TUV Rheinland Building No. 177, 178 Lane 777, West Guangzhong Rd, Jing'an
District, Shanghai, China

The used test equipment is in accordance with CISPR 16 for measurement of radio interference.

The Federal Communications Commission has reviewed the technical characteristics of the
radiated and conducted emission facility, and has found these test facilities to be in compliance
with the requirements of section 2.948 of the FCC rules. The description of the test facility is
listed under FCC registration number 958801.

The Innovation, Science and Economic Development Canada has reviewed the technical
characteristics of the radiated and conducted emission facility, and has found these test facilities
to be in compliance. The description of the test facility is listed under chambers filing number
2932F.
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Equip. Description Model Manufacturer Due Date
G1811378 3m modified semi- SAC3 Frankonia 10.06.2024
anechoic chamber
9042162 EMI test receiver ESR7 Rohde&Schwarz 02.03.2023
G1811425 Bilog antenna CBL 6112D Teseq 10.03.2023
G1811417 | Log periodic antenna HLO50 Rohde&Schwarz 10.03.2023
G1822695 Spectrum analyser FSP30 Rohde&Schwarz 16.08.2024
G1825371 Preamplifier EMCO051845SE Taiwan EMCI 14.05.2023
G1825372 Preamplifier EMC184045SE Taiwan EMCI 14.05.2023
(1831065 |Broadband horn antenna BBHA 9170 Schwarzbeck 10.07.2023
1822702 Spectrum analyser FSV40 Rohde&Schwarz 04.11.2023
G1822694 Double ridged broadband BBHA 9120 D Schwarzbeck 23.03.2026
horn antenna
EMC-C-304 OSP OSP-B157W8 Rohde & Schwarz 14.10.2023

2.3 Traceability

All measurement equipment calibrations are traceable to NIST or where calibration is performed
outside the United States, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a
regular basics using in house standards or comparisons.
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2.5 Measurement Uncertainty
Table 2: Measurement Uncertainty
Measurement Type Frequency Uncertainty
Antenna Port Conducted Emission < 1GHz +0.39dB
> 1GHz +0.68dB
Conducted Emission 150kHz - 30MHz +3.39dB
Radiated Emission 9kHz — 30MHz +2.93dB
30MHz - 1GHz +5.34dB
> 1GHz +5.40dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT (Equipment Under Test) is a Treadmill which supports Bluetooth Low Energy
and Bluetooth Classic.
The aim of this report is to evalute the RF characteristic of the Bluetooth Classic Part of

this EUT.

For details refer to the User Manual and Circuit Diagram.

3.2 Ratings and System Details

Table 3: Technical Specification of EUT

General Description of EUT

Product Name:

DOMYOS Fitness Treadmill

Model No.:

W900 110V US CA

Test Voltage:

DC 3.3V for RF Conducted and Radiated Test
AC 120V/60Hz for Conducted Emission Test

Technical Specification of Bluetooth Classic(Wireless module: EW-BLED-26)

Frequency Range:

2402 to 2480MHz

Modulation Type:

GFSK, 1/4 DQPSK

Data Rate:

1Mbps(GFSK), 2Mbps(1/4 DQPSK)

Antenna Type:

PCB Antenna

Antenna Gain:

-6.5dBi (Provided by the Client)

Technical Specification of Bluetooth Low Energy(Wireless module: EW-BLED-22)

Frequency Range:

2402 to 2480MHz

Modulation Type: GFSK
Data Rate: 1Mbps
Antenna Type: PCB Antenna

Antenna Gain:

-6.5dBi (Provided by the Client)
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3.3 Independent Operation Modes

Table 4: Independent Operation Modes

Test Mode Data Rate Channel

TM1 1-DH5 00
TM2 1-DH5 39
TM3 1-DH5 78
TM4 2-DH5 00
TM5 2-DH5 39
TM6 2-DH5 78
T™7 1-DH1 Hopping
T™M8 1-DH3 Hopping
T™M9 1-DH5 Hopping
TM10 2-DH1 Hopping
TM11 2-DH3 Hopping
T™M12 2-DH5 Hopping
TM13 Normal Operating Mode
TM14 Co-location Transmitting Mode

Note: The worst configuration of this co-lacation transmitting mode is Module EW-BLED-26
operating in 2DH5 CH39 and Module EW-BLED-22 operating in BLE CH39

3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Bill of Material - Circuit Diagram
- PCB Layout - Instruction Manual
- Photo Document - Rating Label
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level. The test
modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All testing were performed according to the
procedures in ANSI C63.10: 2013.
Test Software used: FCC Assist 1.0.0.2

Table 5: Power parameter value

Channel Frequency Power Parameter Value
[MHZ]
2402 10
2441 10
2480 10

4.3 Special Accessories and Auxiliary Equipment

Table 6: Auxiliary Equipment

Product Name Model Name Manufactory
Laptop TPOOOO1A Lenovo

4.4 Countermeasures to achieve EMC Compliance

Null.
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5. Test Results

5.1 Conducted Testing at Antenna Port

5.1.1 Antenna Requirement

RESULT: Pass

According to the manufacturer declared, the EUT for Bluetooth Classic has one PCB antenna,
the EUT for Bluetooth Low Energy has one PCB antenna, the directional gain of antenna is -
6.5dBi and the antenna is designed with permanent attachment and no consideration of
replacement. Therefore the EUT is considered sufficient to comply with the provision.

Table 7: Antenna Requirement

FCC 15.203 — Antenna Requirement 1
Requirement: No antenna other than that furnished by the responsible party shall be used with

the device
Results: Antenna type: PCB antenna
Verdict: Pass

FCC 15.204 — Antenna Requirement 2

Requirement: An intentional radiator may be operated only with the antenna with which it is
authorized. If an antenna is marketed with the intentional radiator, it shall be of a
type which is authorized with the intentional radiator.

Results: Only one PCB antenna can be used

Verdict: Pass

RSS-Gen 6.4 — External Control

Requirement: The device shall not have any external controls accessible to the user that
enable it to be adjusted, selected or programmed to operate in violation of the
regulatory requirements, including RSS-Gen and the applicable RSSs

The device does not have any transmitter external controls accessible to the

Results: user that can be adjusted and operated in violation of the limits of this standard.

Verdict: PASS
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RSS-Gen 6.8 — Antenna Requirement

Requirement: When measurements at the antenna port are used to determine the RF output
power, the effective gain of the device’s antenna shall be stated, based on a
measurement or on data from the antenna’s manufacturer.

Results: a) Antenna Type: PCB Antenna
b) Manufacture: N/A
¢) Model No.: N/A

d) Gain with reference to an isotropic radiator:  -6.5dBi

Verdict; PASS
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5.1.2 20dB & 99% Bandwidth

RESULT: Pass

Date of testing : 2022-12-05

Ambient temperature : 22.4°C

Relative humidity D 47.9%

Atmospheric pressure : 101kPa

Test requirement . FCC Part 15.247(a)(1)

RSS-247 Issue 2, February 2017, Clause 5.1(a)

Test procedure : ANSI C63.10: 2013

Test voltage . DC 3.3V

Test modes applied : TM1 to TM6

Table 8: 20dB & 99% Bandwidth, TM1 to TM6

Freq. 20dB Bandwidht 99% Bandwidth
Test Mode Mode CH. [MHZ] [MHZ] [MHZ]

T™M1 1-DH5 00 2402 0.885000 0.855000
T™M2 1-DH5 39 2441 0.885000 0.855000
T™M3 1-DH5 78 2480 0.885000 0.855000
T™M4 2-DH5 00 2402 1.210000 1.175000
TM5 2-DH5 39 2441 1.210000 1.175000
TM6 2-DH5 78 2480 1.205000 1.175000

Note:

For frequency hopping systems operating in the 2400 — 2483.5MHz band, no bandwidth limit is
specified. The test data is provide for reference.

And according to FCC, when the occupied bandwidth limit is not stated in the applicable FCC or
reference measurement method, the transmitted signal band width shall be reported as the
99% emission bandwidth.
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TM1, 2402MHz, 1-DH5

Emission Bandwidth 20 dB (2402 MHz; 10.000 dBm; 1dh5 (1
MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r)2 and
ANSI CB3.10-2013 787

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 2%

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) [MHz} [MHz) [MHz) Right
(MHz) |
2402.000000 0.88:5000 - - 2401.567500 2402.452500

(continuation of the "20 dB Bandwidth™ table from column & _.)

DUT Frequency Max Level | Result

(MHz) {dBm}
2402000000 -7.9 | PASS
20 dB Bandwidth
o T
T 1 ' T e
20+ PR TA Lo
+ I r\rl Ll h‘ll.-- il
E WA
g af A AR -
E A0+ ,.,--q" d 1) 'r-__ .,
= i ’rl‘ I‘." »
80fegh o i o
| k L .‘I BE5.000 kHz - |
801 2 \
t t t t t t t |
240 2401.5 2402 24025 2403
Frequency in MHz
Bandwidth
Measurement
Setting Instrument Target Value
Yalye
Start Frequency 240100 GHz |2 40100 GHz
Stop Frequency 240300 GHz [2.40300 GHz
Span 2.000 MHz 2.000 MHz
REW 10000 kHz »= 10000 kHz
VEW 30000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeaptime 189.648 ps AUTO
| Beferencelevel | 0.000 dBm 0,000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3 dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTOD
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run T I max. 130 max, 130
Stable al5 3
Max Stable Difference 0.07 dB 0.50 dB
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TM2, 2441MHz, 1-DH5

Emission Bandwidth 20 dB (2441 MHz; 10.000 dBm; 1dh5 (1

MHz); Test Mode)

Test according to FCC titke 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and

ANSI CE3.10-2013 7.8.7

Measurement uncertainty calculated in accordance with ETSI TR 100 0258-1.

Expanded Uncertainty (K=2) = 2%

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) {MHz) (MHz} {MHz) {MHz) Right
(MHz) |
2441.000000 0_885000 - - 2440.567500 2441.452500
[continuation of the "20 dB Bandwidth™ table from column & )
DUT Frequency Max Level | Result
(MHz} [dBm)
2441.000000 6.8 | PASS
20 dB Bandwidth
D._
0T o
- { L i " I| -
_ b v AL W,
E Ot Saas 21
E -0 Vsl b LT Yy -
o B :'. M- ¥
E 0T Ty ! 4 LA
- I.-.-" I'n.n'.
S0 .-rl k"'. e
i A%g — el
-80+
t t t t t t t |
2440 2440 5 2441 24415 2442
Freguency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 244000 GHz | 2. 44000 GH=z
Stop Frequency 244200 GHz |2 44200 GHz
Span 2.000 MHz 2.000 MHz
RBW 10.000 kHz >= 10000 kHz
VBW 30.000 kHz »= 30.000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
Reference Level 0000 dBm
Attenuation 20.000 d8 AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter idB8 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
| Preammp off off
Stablemede Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run T Imax 130 max, 150
Stable al3 3
Max Stable Difference 0.07 dB 0.50 dB
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TM3, 2480MHz, 1-DH5
Emission Bandwidth 20 dB (2480 MHz; 10.000 dBm; 1dh5 (1
MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and
AMSI CE3.10-2013 78T

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 2%

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) {MHz) {MHz} {MHz) {MHz) Right
(MHz) |
2480000000 0_885000 - — 24T9.567500 2480.452500
[continuation of the "20 dB Bandwidth™ table from column 6 _.)
DUT Frequency Max Level | Result
[MHz} {dBm}
2480.000000 68 |PASS
20 dB Bandwidth
D._
10T R
- -\.III' I|I "‘-'I',..-
_ ot pf- Y e
:|=:| B |'-.'“nr -"'-'lnl 1 s
c -t g WA
T - II"I'\.' v
£ apt o Ty
- Iy, -
-5 N P ! A i
L BEA.000 kHz N
A \
801+
t t t t t t t i
2478 24785 2430 24305 4B
Fregquency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 247900 GHz |[2.47900 GHz
Stop Frequency 248100 GHz |2 48100 GHz
Span 2.000 MHz 2000 MHz
REW 10000 kHz »= 10000 kHz
VEW 20000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
| Reference Level 0,000 dBm 0000 dSm
Attenuation 20000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run T Imax, 150 max, 1350
Stable als 3
Max Stable Difference 0.0% dB 0.50 dB
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Emission Bandwidth 20 dB (2402 MHz; 10.000 dBm; 2dh5 (1

MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and
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Measurement uncertainty calculated in accordance with ET31 TR 100 0258-1.

Expanded Uncertainty (K=2) = 2%

20 dB Bandwidth

Seite 16 von 79
Page 16 of 79

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) [MHz} [MHz) [MHz) Right
(MHz) |
2402000000 1210000 - 2401.412500 2402.622500
(continuation of the 20 dB Bandwidth™ table from column 6 _..)
DUT Frequency Max Level Result
[MHz} [dBm)
2402000000 -T9 | PASS
20 dB Bandwidth
-0t ; ;
B I'"._ e hi“ i |'"u| I| Ak _I.l'lu = n
20t A WA A R
E | e v ".,
- T i il
T - e Y
E A0+ .I ',_
| i #
=n Lo | 1.210 MHz | R
-50 WAL ._ll'. L9 | l'.v\ll"'-v"._
t t t t t t |
2401 2401.5 2402 24025 2403
Frequency in MHz
Measurement
Setting Instrument Target Value
Valuye
Start Frequency 240100 GHz | 2. 40100 GHz
Stop Frequency 2.40300 GHz |2 40300 GHz
Span 2.000 MHz 2.000 MHz
RBW 10000 kHz »= 10000 kHz
VBW 30.000 kH=z »= 30000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
| Reference Level 0,000 dBmy 0000 d8m
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 348 3dB
Trace Mode Max Hold Max Hold
Sweeptype FET AUTO
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run B/ max. 130 max, 130
Stable als 3
Max Stable Difference 0.07 dB 0.50 dB
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TM5, 2441MHz, 2-DH5
Emission Bandwidth 20 dB (2441 MHz; 10.000 dBm; 2dh5 (1
MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and
AMNSICE3.10-2013 787

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 2%

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) {MHz) {MHz} {MHz) {MHz) Right
(MHz) |
2441 000000 1210000 -— 2440.412500 2441.622500
(continuation of the 20 dB Bandwidth™ table from column 6 _..)
DUT Frequency Max Level | Result
[MHz} [dBm}
2441.000000 68| PASS
) dB Bandwidth
|:|._
Aot " L R
A AT A all "
- o 1| ol ol | |.-|J'I L] ||'._.”u.||.| I-+ AT
= Nl Wil "W Vb VA
£ -aor i S LU
= | Y \
B v . n
& a0t f *
g d -
- i I.
J-u-- _|1FI in'.
K al 1.210 MHz e
50 ;"\/N\v'rn\' ¥ I'w I"“--,.“""""
t t t t t t |
2440 2440 5 2441 24415 2442
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 244000 GHz |2 44000 GHz
Stop Frequency 244200 GHz |2 44300 GHz
Span 2.000 MHz 2000 MHz
REW 10000 kHz »= 10000 kHz
VEW 30000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeaptime 189.648 ps AUTO
| Beference Level | 0.000 dBm 0000 dBm
Attenuation 20000 4B AUTD
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
| Freamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run B/ max 150 max, 130
Stable SIS 5
Max Stable Difference 0.AT dB 0.50 dB
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TM6, 2480MHz, 2-DH5
Emission Bandwidth 20 dB (2480 MHz; 10.000 dBm; 2dh5 (1
MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and

AMSI CE3.10-2013 787

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 2%

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) {MHz) (MHz} [{MHz) [{MHz) Right
{MHz) |
2480.000000 1205000 - - 2479.417500 2480622500
(continuation of the "20 dB Bandwidth™ table from column & _.)
DUT Frequency Max Level | Result
[MHz) {dBm}
2480.000000 5.7 |PASS
20 dB Bandwidth
D._
ot : K II.‘|II i
| i A _.w.""':___ .“1 ;I I..._l '-.1 ! W I..-'"'.,ﬁ"._l'l '-"".."-". .'-':"- I
E .04 S ¥ v L Wb
% i "y (7.1
5 A "
T gt i Wl
[l o |
1 k
A0+ W L'hl
P AVINGY AR A M i
t } } } t } } i
2470 24705 2430 24805 2481
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 2. 47900 GHz 2.4T7900 GHz
Stop Frequency 248100 GHz 2.48100 GHz
Span 2.000 MHz 2.000 MH=z
RBW 10 000 kHz == 10,000 kHz
VBW 30.000 kHz »=30.000 kHz
SweepPoints 400 ~ 400
Sweeptime 189648 ps AUTO
| Reference Level | | 0000 gdBm |
Attenuation 20.000 d8 AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 348 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB8
Run 11 i max 150 max. 150
Stable al3 3
Max Stable Difference 015 dB 0.50 dB8
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TM1, 2402MHz, 1-DH5
Occupied Channel Bandwidth 99% (2402 MHz; 10.000 dBm; 1dh5
(1 MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and

AMSI CE3.10-2013 787

Measurement uncertainty calculated in accordance with ETSI TR 100 025-1.
Expanded Uncertainty (K=2) < 2%

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) [MHz} (MHz) [{MHz) Right
(MHz) |
2402 000000 0_855000 -— 2401.587500 2402 442500
(continuation of the ™33 % Bandwidth™ table from column & )
DUT Frequency Result
[MHz)}
2402 000000 [ PASS
00 % Bandwidth
-0 R .»,-’{15 A
i - 'I I'r: ’ T Ilnr
204+ Ili‘,_l -1 b
g 30+ i ;“I.l W |III "*-.I"'l.
ﬁ -AI] T .-~-"'-\.'I b l‘” .Ir"
04y i .
M B55.000 kHz "id
B0+ = ¥
t t t t t t i
240 24015 2402 2402 5 2403
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 240100 GHz | 2. 40100 GHz
Stop Frequency 240300 GHz |2 40300 GHz
Span 2.000 MHz 2000 MHz
REW 10000 kHz »= 10000 kHz
VBW 30.000 kHz »= 30.000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
|Beferencelevel [ 0.000 dBm 0000 d8m
Attenuation 20.000 dB AUTOD
Detector MaxPeak MaxPeak
| SweepCount S0 500
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
| Preamp off off
Stablemode Trace Trace
Stablevalue 0.30 dB 0.30 dB
Run 3 I max 150 max, 150
Stable 33 3
Max Stable Difference 0.04 dB 0.30 dB
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TM2, 2441MHz, 1-DH5
Occupied Channel Bandwidth 99% (2441 MHz; 10.000 dBm; 1dh5
(1 MHz); Test Mode)

Test according to FCC fitle 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and
AMSI CB3.10-2013 787

Measurement uncertainty calculated in accordance with ET31 TR 100 0258-1.
Expanded Uncertainty (K=2) < 2%

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) {MHz} {MHz) {MHz) Right
(MHz) |
2441 000000 0855000 — — 2440587500 2441 4423500

(continuation of the ™33 % Bandwidth™ table from column 6 ..}

DUT Frequency Result
[MHz}
2441.000000 | PASS

88 % Bandwidth
|:| _—
A0t A
L AT LYATA!
e ¥ I"-—r
i) " b
§ T # f -"*r'l I X
g 301 Aot b R
@ B fi 1
E 0T .-\_-".\" x - !r"L .
= .'1"‘
so4d0 . i ¥ v
L (Y .\“{' BES.000 kHz ln., _\_-""I
-0+
} } t } } } } i
2440 24405 2441 24415 2442
Frequency in MHz
Measurement
Setting Instrument Target Value
Valye
Start Frequency 244000 GHz |2 44000 GHz
Stop Frequency 244200 GHz |2 44200 GHz
Span 2.000 MHz 2.000 MHz
REW 10000 kHz »= 10000 kHz
VEW 30.000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
| BeferenceLewel | 0.000 dBm 0000 dEm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 300 S00
Filter 3 dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
off off
Stablemode Trace Trace
Stablevalue 0.30 dB 0.30 dB
Run 3 I max, 130 max, 130
Stable 33 3
Max Stable Difference 0.18 dB 0.30 dB
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TM3, 2480MHz, 1-DH5
Occupied Channel Bandwidth 99% (2480 MHz; 10.000 dBm; 1dh5
(1 MHz); Test Mode)

Test according to FCC title 47 part 152 §15.247(a), KDB 5538074 D01 DTS Meas Guidance v05r02 and
AMSI CE3.10-20137.8.7

Measurement uncertainty calculated in accordance with ET31 TR 100 025-1.
Expanded Uncertainty (K=2) = 2%

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) [MHz} [MHz) [MHz) Right
(MHz) |
2480.000000 0835000 - - 2479.587500 2480.442500
[continuation of the "%3 % Bandwidth” table from column & ..}
DUT Frequency Result
(MHz}
2480.000000 [PASS
98 % Bandwadth
D._
'1']'_ i .-f-vJ#I'--I-"' il .'.
T | II' I| H I,-\.-
_ 20T -y Mg
= L e N --ll.ln \
o -ant AN B R
o T |'.|I * I._ Ty
E ant i ) A I-". .
r ’r'l.I = il
S0 I'..-"., f B55.000 kHz 1 uﬂ"l
| o "
-801
} } } } } } } i
478 24785 2480 24805 2481
Frequency in MHz
Measurement
Setting Instrument Target Value
Yaluye
Start Fregquency 247900 GHz |[2.47900 GHz
Stop Frequency 248100 GHz [2 48100 GHz
Span 2.000 MHz 2.000 MHz
RBW 10 000 kHz »= 10000 kHz
VBW 30000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
|Beferencelevel | 0.000 dBm 0000 dBm
Attenuation 20000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 300 500
Filter 3 dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
off off
Stablemode Trace Trace
Stablevalue 0.30 dB 0.30 dB
Run 4/ max, 150 max, 130
Stable 33 3
Max Stable Difference 0.08 dB 0.30 dB
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TM4, 2402MHz, 2-DH5
Occupied Channel Bandwidth 99% (2402 MHz; 10.000 dBm; 2dh5
(1 MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and
AMSI CE3.10-2013 78T

Measurement uncertainty calculated in accordance with ETSI TR 100 0258-1.
Expanded Uncertainty (K=2) < 2%

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) {MHz} {MHz) {MHz) Right
(MHz) |
2402 000000 1175000 — — 2401.427500 2402 602500

[continuation of the ™33 % Bandwidth™ table from column & )

DUT Frequency Result
[MHz}
2402.000000 | PASS

80 % Bandwadth
-10T H .IJi ;
1 . fi. e ~i_.. it .I'h.J I: = ."n..,-'ll"._.. -
201 i V- B YA R .
; 4+ N ¥ 1 [
2 -7 e ™
T 1+ rd 4
E An+ II ',_
| u 2}
S0 e / 1.175 MHz L P
J J
t t t t t t t i
240 24015 2402 2402 5 2403
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 240100 GHz |2 40100 GHz
Stop Freguency 2. 40300 GHz | 2 40300 GHz
Span 2.000 MHz 2.000 MHz
REW 10000 kHz == 10 000 kHz
VEW 30000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTD
|Beference level [ 0.000 dBm 0000 d8m
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount S0 S04
Filter 3dB8 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
off off
Stablemode Trace Trace
Stablevalue 0.30 dB 0.30 dB
Run 3 max. 150 max, 150
Stable 313 3
Max Stable Difference 0.12 dB 0.30 dB

TMS, 2441MHz, 2-DH5
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Occupied Channel Bandwidth 99% (2441 MHz; 10.000 dBm; 2dh5

(1 MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and

ANSI C63.10-2013 7.7

Measurement uncertainty calculated in accordance with ET31 TR 100 025-1.

Expanded Uncertainty (K=2) = 2%

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) {MHz) {MHz} {MHz) {MHz) Right
(MHz) |
2441000000 1.175000 -— -— 2440.427500 2441 602500
(continuation of the "33 % Bandwidth™ table from column 6 ..}
DUT Frequency Result
[MHz}
2441.000000 [ PASS
98 % Bandwidth
|:|._
A0t i Ill i .
- f Pl b e Y .
oA I\"'l.h | IF"I [ WY '.,'J N 'r'n". { ',_.'rr. S
£ o0t e R ! LA R L
o o W
2 | L
5 wl L
T oAt {4 by
E L o L
A0+ JI._l i-'|_
50 Wiap e 1175 Wre I‘w..-';h" Wil
t t t t t t t i
2440 2440 5 2441 24415 2442
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 2. 44000 GHz | 244000 GHz
Stop Frequency 244200 GHz |2 44200 GHz
Span 2.000 MHz 2.000 MHz
REW 10000 kHz »= 10000 kHz
VEW 20000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
Reference Level 0000 d8m
Attenuation 20000 B AUTO
Detector MaxPeak MaxPeak
| SweepCount S00 500
Filter 3 dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
| Preamp off off
Stablemode Trace Trace
Stablevalue 0.30 dB 0.30 dB
Run 3 max. 150 max, 150
Stable 313 3
Max Stable Difference 010 dB 0.30 dB
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TM6, 2480MHz, 2-DH5

Occupied Channel Bandwidth 99% (2480 MHz; 10.000 dBm; 2dh5

(1 MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 and

AMSI CE3.10-2013 787

Measurement uncertainty calculated in accordance with ETSI TR 100 025-1.

Expanded Uncertainty (K=2) < 2%

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
[MHz) {MHz) [MHz) [MHz) [MHz) Right
(MHz) |
2480.000000 1175000 -— 2479.427500 2480.602500
(continuation of the ™33 % Bandwidth” table from column 6 )
DUT Frequency Result
[MHz)}
2480.000000 [ PASS
00 % Bandwadth
|:|._
10T R e
— 1A LY - L - -n
Mg _.-II R W, 3 v 1.—’-\."| i
E 201 M LA ! Ryl
g | i |.-""II
5 i R
= Y i
i a0t { *
LN ! \
=0T ¥ -'r.
TN 1475 MHz 13
P A Lt o "'-v‘_\_n"'a-'
t } } } } } i
2470 24705 2430 24305 4B
Frequency in MHz
Measurement
Setting Instrument Target Value
Yalue
Start Frequency 247900 GHz | 247900 GHz
Stop Fregquency 248100 GHz | 2. 48100 GHz
Span 2.000 MHz 2000 MHz
REW 10000 kHz »= 10000 kHz
VEW 30.000 kHz »= 30000 kHz
SweepPoints 400 ~ 400
Sweaptime 189.648 ps AUTOD
| Beference Lewel | 0,000 dBm 0000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 500 SO0
Filter 3 dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
| Preamp off off
Stablemode Trace Trace
Stablevalue 0.30 dB 0.30 dB
Run 3 I max, 130 max, 150
Stable 33 3
Max Stable Difference 0.12 dB 0.30 dB
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5.1.3 Peak Output Power

RESULT: Pass
Date of testing 2022-12-05
Ambient temperature 22.4°C
Relative humidity 47.9%
Atmospheric pressure 101kPa
Test requirement FCC Part 15.247(b)(1)
RSS-247 Issue 2, February 2017, Clause 5.4(b)
Test procedure ANSI C63.10: 2013
Test voltage DC 3.3V
Test modes applied TML1 to TM6
Table 9: Peak Output Power
Ant M?ngglgm C Pdeakt d Maxi EIRP
ntenna onducte aximum
I\Igg; Gai_n CH. [I;Arac;] C%ﬂ%f}te 2 Outpu_t P_ower EIRP Limit
[dBi] Limit [dBm] [dBm]
Power [dBm]
[dBm]
T™M1 00 2402 -2.4 30 -8.9 36
T™M2 39 2441 -1.4 30 -7.9 36
T™M3 65 78 2480 -1.3 30 -7.8 36
T™M4 ' 00 2402 -1.6 30 -8.1 36
TM5 39 2441 -0.5 30 -7.0 36
TM6 78 2480 -0.3 30 -6.8 36
Note:

EIRP=Peak Conducted Output Power + Antenna Gain

The cable loss=1dB was provided by the client, and was factored in the result Peak Conducted

Output Power
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5.1.4 Frequency Separation

RESULT: Pass

Date of testing 2021-07-15

Ambient temperature 21.4°C

Relative humidity 56.1%

Atmospheric pressure 101kPa

Test requirement FCC Part 15.247(a)(1)

RSS-247 Issue 2, February 2017, Clause 5.1(b)

Test procedure ANSI C63.10: 2013

Test voltage DC 3.3V

Test modes applied T™M9 , TM12

Table 10: Frequency Separation

Frequency Frequency Separation Limit
Test Mode CH. [MHZ] [KHZ] kHZ]
00 2402 980.198 >590.000
TM9 39 2441 980.198 >590.000
78 2480 980.198 >590.000
00 2402 1009.900 >806.667
TM12 39 2441 980.198 >806.667

78 2480 1009.900 >806.667

Note:

Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater.
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TM9, 2402MHz, 1-DH5
Carrier Frequency Separation (2402 MHz; 10.000 dBm; 1dh5 (1

MHz))

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 9 and
AMSI CB3.10-20137.8.2

Measurement uncertainty calculated in accordance with ETSI TR 100 025-1.
Expanded Uncertainty(k = 2) = 1%

Result
DUT Frequency Frequency Limit Min Limit Max Center Center
(MHz} Separation (MHz} [(MHz) Frequency low Frequency high
{MHz) Channel Channel
[(MHz] {MHz}
2402 000000 0380158 0590000 2402 024752 2403004350
(continuation of the "Result” table from column 6 _..)
DUT Frequency Result
[MHz}
2402 000000 | PASS
CFS
1071
D._
- - T - T —
L - "
E i Y /’f} \ .
g -1 ' Mo Mot oot
= — /.-" L v
T /
& o0t /
- 080,108 kHz
e N
2401 24015 2402 24025 2403 2403.5 2404
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 240100 GHz 2.40100 GHz
Stop Frequency 240400 GHz 2.40400 GHz
Span 3.000 MHz 3.000 MHz
REW 200,000 kHz == 300,000 kHz
VEW 200.000 kHz »= 300.000 kHz
SweepPoints 101 ~ 10
Sweeptime 1.000 ms AUTO
| Reference level |
Attenuation 20.000 B AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
| Preamip off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 23 I max. 130 max. 150
Stable 10110 10
Max Stable Difference 0.07 dB 0.50 dB
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TM9, 2441MHz, 1-DH5

Carrier Frequency Separation (2441 MHz; 10.000 dBm; 1dh5 (1

MHz))

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 9 and

AMSI C63.10-20137.8.2

Measurement uncertainty calculated in accordance with ET31 TR 100 028-1.

Expanded Uncertainty(k = 2) = 1%

Result
DUT Frequency Frequency Limit Min Limit Max Center Center
(MHz) Separation (MHz} (MHz) Frequency low Frequency high
{MHz) Channel Channel
[MHz] {MHz}
2441000000 0380138 0.590000 -— 2441 024752 2442 004350
(continuation of the "Result” table from column 6 ...
DUT Frequency Result
[MHz)
2441000000 [ PASS
CFS
AT
20+
® 101
] |
T
oo - = e T o
5 E Vi g s N "
1t L BB0.198 kHz LYY
o, o e
2440 24405 2441 24415 2442 2442 5 2443
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.44000 GHz 2.44000 GHz
Stop Frequency 2.44300 GHz 2.44300 GHz
Span 3.000 MHz 3.000 MHz
REW 300,000 kHz == 300,000 kHz
VEW 300.000 kHz >= 300,000 kHz
SweepPoints 101 ~10
Sweeaptime 1.000 ms AUTO
| Reference Level | | 0000 dBm |
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
| Freamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 12 i max. 150 max. 1350
Stable 010 10
Max Stable Difference 0.00 dB 0.50 dB




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: CN22TG87 001 Seite 29 von 79
Test Report No. Page 29 of 79

TM9, 2480MHz, 1-DH5

Carrier Frequency Separation (2480 MHz; 10.000 dBm; 1dh5 (1
MHz))

Test according to FCC titke 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 9 and
AMSI CE3.10-20137.8.2

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty(k = 2) = 1%

Result
DUT Frequency Frequency Limit Min Limit Max Center Center
(MHz) Separation (MHz} [{MHz) Frequency low Freguency high
{MHz) Channel Channel
{MHz] {MHz}
2480.000000 0.980198 0.530000 - 2479.024752 2480.004950

(continuation of the "Result” table from column 6 _..)

DUT Frequency Result
(MHz)
2480.000000 | PASS

CFS
10T
D T - —_ - — ~ —
L i - T
_ N \\.\ _.,*’/ \\'x /,-’ \\\
@ 10+ e o]
E "x/" W N,
» T ~
i o0t A
- \".
L ™,
-30 BE0.198 kHz
- "\__
2478 24785 2473 24705 248D 2480 5 2481
Frequency in MHz
Measurement
Setting Instrument Target Value
Value
Start Freguency 247800 GHz 2.4T800 GHz
Stop Frequency 248100 GHz 2.48100 GHz
Span 3.000 MHz 3.000 MH=z
REW 200 000 kHz == 300,000 kHz
VEW 200000 kHz »= 300.000 kHz
SweepPoints 104 ~ 40
Sweeptime 1.000 ms AUTO
| Reference level | 0000dBm  {0000dBm |
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 16 / max. 150 max. 150
Stable 10710 10
Max Stable Difference 0.22 dB 0.50 dB
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TM12, 2402MHz, 2-DH5

Carrier Frequency Separation (2402 MHz; 10.000 dBm; 2dh5 (1
MHz))

Test according to FCC titke 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v0Sr02 9 and
ANSI CE3.10-20137.8.2

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncerainty(k = 2) = 1%

Result
DUT Frequency Frequency Limit Min Limit Max Center Center
(MHz} Separation (MHz} [(MHz) Frequency low Frequency high
{MHz) Channel Channel
(MHz} {MHz)
2402 000000 1.003300 0.B086ET - 2401.995050 2403.004950

(continuation of the "Result” table from column 6 _..)

DUT Frequency Result
{MHz}
2402 000000 | PASS

CFS
151
10+
- D-_
§ i /-“’-‘_ T T r— ] - - S S - -
|
= g+ -
T 10 y y,
z L
- /I'
QA0
1 ,-'"I 1.010 MHz
a0
240 2401.5 2402 24025 2403 24035 2404
Freguency in MHz
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40100 GHz 2.40100 GHz
Stop Frequency 2.40400 GHz 2.40400 GHz
Span 3.000 MHz 3.000 MH=z
REW 300000 kHz == 300,000 kHz
VEW 200.000 kHz == 300.000 kHz
SweepPoints 101 ~ 10
Sweeptime 1.000 ms AUTO
|Beference level [0000dBm  |0Q00dBm |
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 45 | max. 150 max. 150
Stable 0710 10
Max Stable Difference 0.02 dB 0.50 dB
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TM12, 2441MHz, 2-DH5

Carrier Frequency Separation (2441 MHz; 10.000 dBm; 2dh5 (1
MHz))

Difference betweeen maximum and minimum level below 10.0 dB. Difference: 4.0 dB Min:-3.4 dBm
Max:-1.4 dBm

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 9 and
AMSI CB3.10-20137.8.2

Measurement uncertainty calculated in accordance with ETS1 TR 100 0258-1.
Expanded Uncertainty(k = 2) < 1%

Result
DUT Frequency Frequency Limit Min Limit Max Center Center
(MHz) Separation (MHz} [(MHz) Frequency low Frequency high
{MHz) Channel Channel
(MHz) (MHz} |
2441.000000 0.980198 0.B0GEET — 2440.995050 2441.975248
[continuation of the "Result” table from column & )
DUT Frequency Result
(MHz}
2441.000000 [ PASS
CFs
a0
30+
g 207
= 4
o
£ 101
|:|__
e
} } } } t } } } } } |
2440 24405 2441 4415 2442 4425 2443

Frequency in MHz
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Measurement
Setting Instrument Target Value
Value

Start Frequency 244000 GHz 2.44000 GHz
Stop Frequency 244300 GHz 2.44300 GHz
Span 3.000 MHz 3.000 MH=z
REW 200 000 kHz <= 300,000 kHz
VEW 300000 kHz »= 300.000 kHz
SweepPoints 101 ~ 10
Sweeptime 1.000 ms AUTO

| Reference Level |
Attenuation 20.000 4B AUTO
Detector MaxPeak MaxPeak

| SweepCount 200 200
Filter 3dB 3 dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep

| Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 12 i max 150 max. 150
Stable 101710 10
Max Stable Difference 0.00 dB 0.50 dB

TM12, 2480MHz, 2-DH5
Carrier Frequency Separation (2480 MHz; 10.000 dBm; 2dh5 (1

MHz))

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v05r02 9 and
ANSI CE3.10-20137.8.2

Measurement uncertainty caleulated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty(k = 2) = 1%

Result
DUT Frequency Frequency Limit Min Limit Max Center Center
(MHz) Separation (MHz} [(MHz) Frequency low Frequency high
{MHz) Channel Channel
{MHz] {MHz}
2480000000 1.003%00 0.803333 2478 995050 2480.004950
(continuation of the "Result” table from column 6 _..)
DUT Frequency Result
[MHz}
2480.000000 | PASS
CF5
15T
101+
ot -
E T L — e I J— -
m - = T,
= "
] N
o -10 “\\
ior N
201 1
1.010 MHz
B N
and
478 2478.5 2478 24705 2480 24805 2481

Frequency in MHz
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Measurement
Setting Instrument Target Value
Value

Start Fregquency 2. ATHND GHz 2.4T800 GH=z
Stop Frequency 248100 GHz 2.48100 GHz
Span 3.000 MHz 3.000 MHz
RBW 200,000 kHz == 200,000 kHz
VBW 300.000 kHz »= 300.000 kHz
SweepPoints 104 ~ 40
Sweeptime 1.000 ms AUTO

| Reference Level | | 0000 dBm |
Attenuation 20.000 d8 AUTO
Detector MaxPeak MaxPeak

| SweepCount 200 200

Filter 3dB8 3 dB

Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
| Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB

Run B4 | max, 150 max. 1350
Stable i0/10 10

Max Stable Difference 0.01 dB 0.50 dB
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5.1.5 Number of Hopping Frequency

RESULT: Pass
Date of testing 2022-12-05
Ambient temperature 22.4°C
Relative humidity 47.9%
Atmospheric pressure 101kPa
Test requirement FCC 15.247(a)(1)(iii)
RSS-247 Issue 2, February 2017, Clause 5.1(d)

Test procedure ANSI C63.10: 2013
Test voltage DC 3.3V
Test modes applied TM9, TM12
Table 11: Number of Hopping Frequency

Frequency Range Measured Quantity of Hopping Channel Limit

2402 to 2480 79 >15
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TM9, 1-DH5
Hopping Frequencies (frequency independent; 10.000 dBm; 1dh5
(1 MHz))

Test according to FCC fitke 47 part 15 §15.247(a),(g), KDB 558074 D01 DTS Meas Guidance v0Sr02 9
and ANSI CE3.10-20137.8.3

Channels
Channels | Limnit Min | Limit Max Result
i) 15 — | PASS

E 201
L
5
F a0
3
_au)“ |
] 5
501 ("
2400 2420 2440 2440 24835
Frequency in MHz
Measurement
Setting Instrument Target Value
Yalue
Start Fregquency 2. 40000 GHz 2 40000 GHz
Stop Frequency 248350 GHz 2.48350 GHz
Span 83.500 MHz 83.500 MHz
RBW 200 000 kHz == 299 000 kHz
VBW 200.000 kHz »= 200,000 kHz
SweepPoints 418 ~ 418
| Sweeptime 1.060 ms AUTO
|Beferencelevel | 0000dBm  |0000dBm |
Attenuation 20.000 d8 AUTO
Detector MaxPeak MaxPeak
| SweepCount 100 100
Filter 348 3 dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 23/ max. 150 max. 150
Stable 3l3 3
Max Stable Difference 0.32 dB 0.50 dB
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TM2, 2-DH5

Hopping Frequencies (frequency independent; 10.000 dBm; 1dh5

(1 MHz))

Test according to FCC title 47 part 15 §15.247(a),(0), KDB 558074 D01 DTS Meas Guidance v05r02 9
and ANSI CB3.10-20137.8.3

Channels
Channels | Limit Min Limit Max Result
79 15 - | PASS
Sequence
1]
T
¥
A R R A ||
& 20 |
< T
=
R
-
40
|
g
-50 I-.'
I t t t t t t —
2400 2420 2440 2480 24835
Freguency in MHz
Measurement
Setting Instrument Target Value
Valye
Start Frequency 2. 40000 GHz 2.40000 GHz
Stop Frequency 2.48350 GHz 2.48350 GHz
Span 83.500 MH=z 83.500 MHz
REW 200 000 kHz == 299 000 kHz
VEW 200.000 kHz »= 200.000 kHz
SweepPoints 418 ~ 418
Sweeptime 1.060 ms AUTO
| Beference Level | | 0000 dBim |
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
| SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 121 | max. 150 max 150
Stable 33 3
Max Stable Difference 0.47 dB 0.50 dB
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5.1.6 Time of Occupancy

RESULT: Pass

Date of testing : 2022-12-05

Ambient temperature : 22.4°C

Relative humidity D 47.9%

Atmospheric pressure : 101kPa

Test requirement . FCC 15.247(a)(1)(iii)

RSS-247 Issue 2, February 2017, Clause 5.1(d)

Test procedure : ANSI C63.10: 2013

Test voltage . DC3.3Vv

Test modes applied : TM7 to TM12

Table 12: Time of Occupancy, TM7 to TM12

Test Frequency Pack_et g((:)cpuspg\r/liry VIS @ Limit

Mode Mode CH. [MHz] Duration Time Occupancy [ms]

[ms] (Hops] [ms]

1-DH1 00 2402 0.38841 320 124.29120 400

T™M7 1-DH1 39 2441 0.38696 320 123.82720 400
1-DH1 78 2480 0.38261 320 122.43520 400
1-DH3 00 2402 1.65217 160 264.34720 400

T™M8 1-DH3 39 2441 1.64783 160 263.65280 400
1-DH3 78 2480 1.66087 160 265.73920 400
1-DH5 00 2402 2.92029 107 312.47103 400

T™M9 1-DH5 39 2441 2.91304 107 311.69528 400
1-DH5 78 2480 2.92029 107 312.47103 400
2-DH1 00 2402 0.39855 320 127.53600 400

TM10 | 2-DH1 39 2441 0.39710 320 127.07200 400
2-DH1 78 2480 0.40000 320 128.00000 400
2-DH3 00 2402 1.66522 160 266.43520 400

TM11 | 2-DH3 39 2441 1.65217 160 264.34720 400
2-DH3 78 2480 1.65652 160 265.04320 400
2-DH5 00 2402 2.94783 107 315.41781 400

TM12 | 2-DH5 39 2441 2.91884 107 312.31588 400
2-DH5 78 2480 2.91159 107 311.54013 400

Note:

Time of occupancy = Packet duration * Hops over Occupancy Time.

Hops Over Occupancy Time in 31.6s for DH1 =1600/2 /79 * 31.6 = 320.
Hops Over Occupancy Time in 31.6s for DH3 =1600/4 /79 * 31.6 = 160.
Hops Over Occupancy Time in 31.6s for DH5 =1600/6 /79 * 31.6 = 107.
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CN22TG87 001

Figure 1: Time of Occupancy, TM7 to TM12

TM7-00

TM7-39

Date 5.DEC.2022 2230048

@
&

o
Ref Level 10,00 dbm = RBW 00 Kz Ref Level 10,00 dbm = RBW 00 Kz
fo an 3008 @ SWT 1ms @ VBW 2 MKz fo an 3008 @ SWT 1ms @ VBW 2 MKz
SGL TRG:VID SGL TRG:
(@ 17k Cirw (@ 1Pk Cirw
T Ml §0.45 dBm T Ml 144 dBm
2.90 ps| 2.90 ps|
o |  — 2.04 dgy a | =S ERTH 1.18 diy
360,41 ps| 366.96 ps|
-40-g8m—{TRG 10,000 dBm— R e e e SRR 00 dem— B e e R - -
-20 derm -20 derm
40 0B 40 0B
50 50
et "JL HnIJ LY I Y \“'W.wll‘ ‘HJ"#' NI IS
\ il i i3 U U b
N A T IR W (LT
70 - - 70
80 &0
GF 2,402 GHz 691 pts 100.0 s/ CF 2.441 GHz 691 pts 100.0 s/
Marker Marker
Type | Ref | Trc | X-walue 1 ¥-value 1 1 Function Result | Type | Ref | Trc | X-walue 1 ¥-value |__Function | Function Result |
M1 T pErT ~60.25 dBm M1 T BT ~61.24 dBm
D1l M1 1 388.41 pe -2.04 dB D1l M1 1 386.96 pe -1.18 dB

Date 5.DEC 2022 223644

TM7-78

TM8-00

®
=

Ref Level 10,00 dbm

@ RBW 500 kHz

®
=

Ref Level 10,00 dbm

@ RBW 500 kHz

Date: 5.DEC 2022 22 44:47

fo an 3008 @ SWT 1ms @ VBW 2 MKz fo an 3008 @ SWT 3ms @ VBW 2 MKz
SGL TRG:VID SGL TRG:VID
(@ 17k Cirw (@ 17k Cirw
T Ml 149 dBm T Ml 56.99 dbm)|
2.90 ps| 11.59 ps|
° | ——— 3.08 do) ° . —ETE 2.76 de|
362,61 ps| 165217 ms
~10-68m—{TRG 10,000 dBm— R e S e R 10— { B T S S T S -
-20 derm -20 derm
a0
40 0B 40 0B
50 50
PR 1T MY WIANT N 1 T qﬂwm‘u‘-l.m sl iy
A U T T 1
70 1 I 70
&0 &0
CF 2,48 GHz 691 pts 100.0 s/ GF 2,402 GHz 691 pts 00.0 s/
Marker Marker
Type | Ref | Trc | X-walue 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-walu 1 ¥-value |__Function | Function Result |
M1 T 28 e ~61.49 dEm M1 T -11.50 e ~58,09 dEm
D1l M1 1 382.61 ps -3.08 dB D1l M1 1 1.65217 ms -2.76 dB
Date: 5.0DEC 2022 223028 Date: 5.DEC 2022 224651
= =
Ref Level 10,00 dbm = RBW 00 Kz Ref Level 10,00 dbm = RBW 00 Kz
fo an 3008 @ SWT 3ms @ VBW 2 MKz fo an 3008 @ SWT 3ms @ VBW 2 MKz
SGL TRG:VID SGL TRG:VID
(@ 17k Cirw (@ 17k Cirw
T 0.7 dBm T GHI] 2.07 ap|
1.66087 ms
a E— a — = . e 58.18
T o T L _
~10-68m—{TRG 10,000 dBm— R e e e ] ul - B I e S T - - - -
a0 a0 ‘
40 0B 40 0B
50 50
" | 4
PWLEL P b b, el g Tl
Al it /R B L | L 1 LI tf
IAL
70 70
&0 &0
CF 2.441 GHz 691 pts 00.0 s/ CF 2,48 GHz 691 pts 00.0 s/
Marker Marker
Type | Ref | Trc | X-walue 1 ¥-value 1 1 Function Result | Type | Ref | Trc | X-walue 1 ¥-value |__Function | Function Result |
M1 T ~60,87 dBm M1 T 15,94 e ~56.15 dem
D1l M1 1 2,27 dB D1l M1 1 1.66087 ms -2.07 dB

Date: 5.DEC 2022 22 43:08
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TM9-00

TM9-39

@
&

Ref Level 10,00 dbm

@ RBW 500 kHz

b Att 30 dB @ SWT Ems & VBW 2 MHz
SGL TREVID
@ 1Pk Clrw
I GETEY] 70 d9)
2.92029 ms
° | — — — —"E1 T E— 56.17 dBm
[ 16,64 3
-10-dBm—{TRG 10,000 dem - Sl
20 dbm
a0
-0

-50
P Al

sl Ay

70
&0
GF 2,402 GHz 691 pts 500.0 ps/
Marker
Type | Ref | Trc X-walue 1 ¥-value 1 1 Function Result |
M1 T -18.84 e ~56.17 dBm
D1l M1 1 2,02029 me -1.70 dB

Date 5.DEC.2022 22 48:00

@
&

Ref Level 10,00 dbm

@ RBW 500 kHz

ke At 3008 @ SWT Ems @ VBW 2 M-z
SGL TRG:
[@ 17k Cirw
Mil1] 62.04 dBm|
18.84 ps|
S 9.87 de|
1 91904 ms|
-20 diim
a0
40

M,FM ’\n\hlll!

&0
CF 2.441 GHz 691 pts 500.0 ps/
Marker
Type | Ref | Trc X-walue 1 ¥-value |__Function | Function Result |
M1 T -18.84 e ~62.04 dEm
D1l M1 1 201304 me 3,87 dB

Date 5.DEC.2022 22 46:55

TM9-78

TM10-00

®
=

Ref Level 10,00 dbm

SGL TRG:VID

@ RBW 500 kHz

ke At 3008 @ SWT Ems @ VBW 2 M-z

[@ 17k Cirw

Mil1]

~40-8BM—{TRG -10.000 der

-20 diim

59.65 aBm|
33.a3 ps|
0.81 de|
92029 ms|

b

=

L Iw}ﬂ“.!cb v

w,,wwd‘]

e -\ﬁ "

ey

T

CF 2.48 GHz

500.0 s/

Marker

X-walue 1

Function |

Function Result |

Type | Ref | Trc |
M1 T

D1 M1 1

Date: 5.DEC.2022 2249053

®
=

Ref Level 10,00 dbm

@ RBW 500 kHz

- — — 4mRe -15.00

b Att 3008 @ SWT 1ms @ VBW 2 MHz
SGL TR
@ 1Pk Clrw
S 53.96 dbm
a ———— o111
a0 OB TN

o —fF ——F——4——-

| ws “l‘f : hmlli‘.m‘.u.wi. Jvll”““.p “ll‘i“ v
L0 ) V b L &l
th ) kA L
{l
&0
GF 2,402 GHz 691 pts 100.0 s/
Marker
Type | Ref | Trc X-walue 1 ¥-value |__Function | Function Result |
M1 T ~7.25 s, ~63.08 dEm
D1l M1 1 308,55 e -0.45 dB

Date 5.DEC.2022 Z315:11

TM10-39

TM10-78

m

®
4

Ref Level 10,00 dbm

@ RBW 500 kHz

b Att 3008 @ SWT 1ms @ VBW 2 MHz
@ 1Pk Clrw
— o
e My 65.49 dizm
ety gy Tooum
e e e s B

iyt L\L‘mln d\\h.!‘I
L

hil . 14l
AR

e
L

&0
CF 2.441 GHz 691 pts 100.0 s/
Marker
Type | Ref | Trc | X-walue 1 ¥-value |__Function | Function Result |
M1 T 5B e ~65.29 dBm
D1l M1 1 397.1 ps -0.87 dB

Dste 5.DEC 2022 231825

®
4

Ref Level 10,00 dbm

@ RBW 500 kHz

o Att 30 dB & SWT 1ms & VBW 2 MHz
@ 1Pk Clrw

e 01 . 3.30 do)
| Ly ha e Wi
e e e B

L“ill ‘lfmnll‘ ?,_{N\u L ﬂwll|||]
1N T
it
7
&0
CF 2,48 GHz 691 pts 100.0 s/
Marker
Type | Ref | Trc | X-walue 1 ¥-value |__Function | Function Result |
M1 T -7.25 s, ~63.50 dBm
D1l M1 1 400.0 ps -3.38 dB

Dste 5.DEC 2022 Z317:04
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TM11-00 TM11-39

@
&

@
&

Ref Level 10,00 dbm = RBW 00 Kz Ref Level 10,00 dbm = RBW 00 Kz
o At 3008 @ SWT 3ms @ VBW 2 MKz o At 3008 @ SWT 3ms @ VBW 2 MKz
SGL TRG:VID SGL TRG:VID
(@ 17k Cirw (@ 1Pk Cirw
GHI] 1.86 o] Ml §0.27 dBm
) 1.66522 ms ) 7.25 ps|
61.42 dim Y U U SN | ¢ SYNUI 0.69 do)
20.29 s e it 55717 ms
-10 -10 |
- — — "6 -15.000 dap— —|— — — 1+ —_—a et ————— TR 15,000 dBm— —|— — — = — — o — — = — — - —
-20 derm '
a0 a0 |
-0 -0
50 50
MIM i AL b '”ILMM N ol i Sl AL b
(i UL A I‘Llu TR oy Y
70 70
&0 &0
GF 2,402 GHz 691 pts 00.0 s/ CF 2.441 GHz 691 pts 00.0 s/
Marker Marker
Type | Ref | Trc X-walue 1 ¥-value 1 1 Function Result | Type | Ref | Trc X-walue 1 ¥-value |__Function | Function Result |
M1 T -20.29 s ~61.42 dem M1 T ~7.25 s, ~60,27 dBm
D1l M1 1 166522 me 186 dB D1l M1 1 165217 me 0,69 dB
Date: 5.DEC 2022 231832 Date: 5.0DEC 2022 Z316:46

TM11-78 TM12-00

®
4

®
4

Ref Level 10,00 dbm = RBW 00 Kz Ref Level 10,00 dbm = RBW 00 Kz
o At 3008 @ SWT 3ms @ VBW 2 MKz o At 3008 @ SWT Ems @ VBW 2 MKz
SGL TRG:VID SGL TRG:VID
(@ 17k Cirw (@ 17k Cirw
GHI] 1.52 0| Ml 57.61 dbm)|
1.65652 ms 27.54 ps|
o o ML 60.26 dBm| o ooy 2.31 de|
| C T i 7.25 ps 94783 ms|
-10 -10
- — — %6 5009 ep— —|— — — 1+ —— 4+ — — —— — — - — o T — — — — — — TR 15,000 dBm— —|— — — A= — — o — — o — —
-20 derm
30 30
-0 -0
50 50
1 "
kit s ‘ml.l{' Lot bt iy Al s Jhiy
B L (11 oham E 1 T
70 70
&0 &0
CF 2,48 GHz 691 pts 00.0 s/ GF 2,402 GHz 691 pts 500.0 ps/
Marker Marker
Type | Ref | Trc X-walue 1 ¥-value |__Function | Function Result | Type | Ref | Trc X-walue 1 ¥-value |__Function | Function Result |
M1 T -7.25 s, ~60,26 dBm M1 T -27.54 e ~57.61 dem
D1l M1 1 165652 me -1.52 dB D1l M1 1 204783 me -2.31 dB
Date: 5.0DEC 2022 Z316:08 Date: 5.DEC 2022 2320:34
ectrum = =
Ref Level 10,00 dbm = RBW 00 Kz Ref Level 10,00 dbm = RBW 00 Kz
o At 3008 @ SWT Ems @ VBW 2 MKz o At 3008 @ SWT Ems @ VBW 2 MKz
SGL TRG:VID SGL TRG:VID
(@ 17k Cirw (@ 17k Cirw
1.32 0| .03 ap|
2.51884 ms| 2.51159 ms|
° 56,41 dBm ° 56.95 dBm
5.80 ps| 5.80 ps|
e £ -10 L2
- — — "6 -15.00 H—————— - — — %6 5009 e — —|— — —+— — 4+ — — A — — — - — — - — —  — — —
-20 derm -20 derm
0 -0
50 50
3 gt o g AP g ULJ'-M:‘;JF It&‘hh'ld" kg 1
¥ ¥ ¥ L
70 70
&0 &0
CF 2.441 GHz 691 pts 500.0 ps/ CF 2,48 GHz 691 pts 500.0 ps/
Marker Marker
Type | Ref | Trc | X-walue 1 ¥-value |__Function | Function Result | Type | Ref | Trc | X-walu 1 ¥-value |__Function | Function Result |
M1 T 5B e ~58,21 dBm M1 T GEgTS ~58,35 dBm
D1l M1 1 201834 me 132 dB D1l M1 1 201159 me -0.03 dB
[ ) ) [ ) [

Date: 5.DEC 2022 23.21:19 Date: 5.DEC 2022 232312
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5.1.7 Conducted Band Edge and out-of Band Emissions

RESULT: Pass
Date of testing : 2022-12-05
Ambient temperature : 22.4°C
Relative humidity D 47.9%
Atmospheric pressure : 101kPa
Test requirement :  FCC Part 15.247(d)
RSS-247 Issue 2, February 2017, Clause 5.5
Test procedure : ANSI C63.10: 2013
Test voltage . DC 3.3V

Test modes applied : TM1lto TM6, TM9, TM12
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TM1, 2402MHz, 1-DH5
Band Edge low (2402 MHz; 10.000 dBm; 1dh5 (1 MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v05r02 and
AMSI CE3.10-2013 7.5.6

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) = 0.8 dB

Result

DUT Frequency Result

[MHz}
2402.000000 | PASS

Measurements

Frequency Lewel | Margin | Limit Result

[(MHz) (dBm) [ {dB} [ idBm)
2299973000 | -27.9 20( -229|PASS

2397 873000 -34.0 111 -229 [PASS
2398 125000 -34.1 12| -229|PASS
2397 373000 -34.2 12| -223|PASS
2398 025000 -34.2 13| 229 |PASS
2398.07 3000 -34.3 114 -223|PASS
2398 173000 -34.3 16| -2329|PASS
2297 923000 343 116 229 |PASS
2397 825000 -33.2 122 -223|PASS
2398 225000 -35.8 129| -229|PASS
2398 273000 -37.8 149| 223 |PASS
2299 925000 -38.3 154 229 |PASS
2397773000 -33.8 169| -229|PASS
2398 325000 1.3 186 -223|PASS
2394 025000 425 196| -229|PASS

Band Edge

Level in dBm
fa
[=
T

=0T | i|

ﬂzmwmw FLWMMM

Frequency in MHz

Limnit Sum Lewel * Fail
Measurement 1 Measurement 2
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2.31000 GHz | 2.31000 GHz Start Frequency 2.40000 GHz | 2.40000 GHz
Stop 240000 GHz | 2.40000 GH; Stop Frequency 2.48350 GHz | 2.48350 GHz
Span $0.000 MHz $0.000 MHz Span 83,500 MH; £3.500 MH.
RBW 100.000 kHz <= 100.000 kHz RBW 100.000 kHz <= 100.000 kHz
VBW 200.000 kH; >=300.000 kHz VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1800 ~ 1800 i 1670 ~ 1670
i 1.800 ms AUTO 1670 ms AUTO
Level 0.000 dBm 0.000 dBm Level 0.000 dBm 0.000 dBm
2000048 |AUTO 2000048 [AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
Sw it 100 100 Swe it 100 100
Filter 3dB 3dB Filter 3dB 2dB
Trace Mode MaxHold | Max Hold Trace Mode MaxHold |WMax Hold
Sweep AUTO Sweep AUTO
Preamp off off Preamp off off
Trace Tra Trace Trace
0.50 9B 0.50dB 020 dE 0.50 JB
Run 5 [ max_ 150 max_150 Run 6/ max._ 150 max. 150
Stable 373 Stable EYE] 3
Max Sitable DI 0.00 9B 05048 Max Stable Difference | 0.02 dB 0.50dB
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TM3, 2480MHz, 1-DH5
Band Edge high (2480 MHz; 10.000 dBm; 1dh5 (1 MHz); Test
Mode)

Test according to FCC titke 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance w05r02 and
AMNSICE3.10-2013 786

Measurement uncertainty calculated in accordance with ETS1 TR 100 028-1.
Expanded Uncertainty (K=2) = 0.5 dB

Result
DUT Frequency Result
[MHz}
2480000000 | PASS
Measurements
Frequency Lewel | Margin | Limit Result
[MHz) [dBEm] {dB} [{dBm]

2483 525000 -85 267| -28|PASS
2483 575000 488 270| -8B |PASS
2484 525000 -3 287 -2 8|PASS
2484 ATS000 -50.8 20| -28|PASS
2483 875000 511 233| -MB|PASS
2483 925000 -31.2 234| -28|PASS
2484 025000 513 25| -MB|PASS
2484 573000 -31.4 27| -28|PASS
2483 975000 517 299| -MB|PASS
2483 623000 1.8 00| -218|PASS
2483 725000 -32.4 36| -218|PASS
2483 675000 526 08| -2MB|PASS
2484 425000 -32.8 30| -218|PASS
2483 773000 -33.0 M2 -MBIPASS
2484 0T 3000 -33.1 3| -21.8|PASS

Band Edge
o H
-0 |
= -20
E
m
=
s -3
[T | J
@ 40
0 l-l'r fl -ﬂ
t t
24IJIZI 242':' 24-41] 2-4-EIZI 2430 ZEDD
Frequency in MHz
. . :
Limnit — Sum Level . Fail
Measurement 1 Measurement 2
Setting Instrument  Target Value Setting Instrument | Target Value
[alue Value
Start Frequency 2.40000 GHz | 2.40000 GHz Start Frequency 2.48350 GHz |2 48350 GHz
Stop 248350 GHz | 2. 48350 GH; Stop Frequency 2.50000 GHz | 250000 GHz
Span 83.500 MHz 83.500 MHz Span 16 500 MH; 16 500 MH;
RBW 100.000 kHz == 100.000 kHz RBW 100.000 kHz <= 100.000 kHz.
VEW 300.000 kH; >= 300000 kHz VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1670 ~ 1670 i 330 =330
1670 ms. AUTD 37969 s AUTO
Level 0.000 dBm 0.000 dBm Level 0.000 dBm 0.000 dBm
j 2000048 AUTO 20.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
Swi it 100 100 5w t 100 100
Filter 3d8 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweep AUTO FFT AUTOD
Preamp off off Preamp off off
Trace Tra Trace Trace
0.50 dB 0.50 dB 05048 05048
Run 5 Imax 150 max 150 Run 4 I max. 150 max._150
Stable 3i3 3 Stable EYE] 3
Max Stable Dif 007 dB 0.50 dB Max Stable Difference 0.00 dB 0.50 dB
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TM4, 2402MHz, 2-DH5
Band Edge low (2402 MHz; 10.000 dBm; 2dh5 (1 MHz); Test Mode)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v05r02 and
AMNSI CB3.10-2013 785

Measurement uncertainty calculated in accordance with ETSI TR 100 0258-1.
Expanded Uncertainty (K=2) < 0.8 dB

Result
DUT Frequency Result
[MHz}
2402 000000 | PASS
Measurements
Frequency Lewel | Margin | Limit Result
[MHz) {dBm) | (dB) | {dBm)
2399 973000 217 22| -226|PASS

2398 175000 -33.3 09| -226|PASS
2397 873000 -33.9 14| -226|PASS
2398 225000 -34.0 14| -226|PASS
239480253000 -34.2 11.7| -22.6|PASS
2397 923000 -34.3 11.7| -226|PASS
2398 073000 -34.7 22| -226|PASS
2397 823000 =337 131 =226 |PASS
2397 975000 -36.0 35| -226|PASS
2399.9253000 -36.2 13.7| -22.6|PASS
2398 273000 -36.6 40| -226|PASS
2298 123000 -26.8 43| 226|PASS
2397 773000 -3T.6 130| -226|PASS
2398 375000 378 152| -226|PASS
2398, 3253000 -38.0 13.5| -22.6|PASS

Band Edge
1 |
A0+ |
£ 20
] - |
o i
g -0 I
T 5 ||
§ 401 !
50T ,H\ ] %
¥ -4 H ’ 1
1 1 1 1 1 1 1 ]
T T T T T T T 1
2310 2350 2400 2450 24335
Frequency in MHz
Limnit Sum Level b Fail
Measurement 1 Measurement 2
Setting Instrument | Target Value i "'!‘:_"'::":"* Target Value
Value
Start Frequency 2.31000 GHz | 2.31000 GHz Start Frequency 2.40000 GHz | 2.40000 GHz
Stop 5 40000 GHe |2 40000 o Stop Frequency 248350 GHz _| 7 48350 GHz
[Span 50.000 MHz | 50,000 MHz Span §3.500 MHz | 83.500 MHz
REW 100,000 kHz | <= 100.000 kHiz_| |REW 100.000 kHz | <= 100.000 kHz
vaw 200 000 kHz _|>= 300 000 kHz | [VEW 300.000 kHz | >=300.000 kHe
SweepPoints 1800 ~ 1800 SweepP 1670 =~ 1670
5 1,800 ms AUTO 1670 ms AUTO
Level 0.000dBm | 0.000 dBm Level 0.000 dBm 0.000 dBm
2000008 AUTO i 20.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxPeak
Swi T 100 100 Sw t 100 100
Filter 3d8 3 dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
5 Sweep AUTO Sweep AUTO
Preamp off off Preamp off off
Trace Tra Trace Trace
0.50 dB 0.50 4B 050 dB 05048
Run 6/max 150 | max 150 Run 10/ max 150 | max 150
Stable 3l Stable 303 3
Max Stable Di 017 dE 05048 Max Stable Difference | 0.30 0B 050 d8
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TM6, 2480MHz, 2-DH5
Band Edge high (2480 MHz; 10.000 dBm; 2dh5 (1 MHz); Test

Mode)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v05r02 and

AMSI C83.10-20137.6.8

Measurement uncertainty calculated in accordance with ETS1 TR 100 028-1.
Expanded Uncertainty (K=2) = 0.8 dB

Result
DUT Freguency Result
[MHz}
2480 000000 | PASS
Measurements
Frequency Lewel | Margin | Lirnit Result

[MHz] idBm] {dB) [dBm]

2484 125000 | -53.2 08| -214|PASS
2484 025000 | -52.3 09| -24|PASS
2484 175000 | -53.3 0| -24|PASS
2483 775000 | -53.6 32| -24|PASS
2484 .07 5000 -532.7 H3 -21.4 [PASS
2483 825000 | -52.7 14| -214|PASS
2484 ATS000 | 539 M| -M4|PASS
2484 425000 | -53.2 38| -214|PASS
2483 975000 | -53.5 321 -21.4 [PASS
2484 325000 | -53.3 324 214 [PASS
2484 225000 | -53.5 321 -21.4 [PASS
2483 725000 | -53.6 322 -24|PASS
2483 525000 | -53.6 322 -24|PASS
2496 125000 | 536 22! -M4|PASS
2496.075000| -53.7 323 -214|PASS

Band Edge

-20

-30

Lewvel in dBm

-0

A e

2440 2480 2430 2500

2400 2420
Freguency in MHz
Limnit Sum Level ® Fail
Measurement 1 Measurement 2
Setting Instrument Target Value Setting Instrument | Target Value
Value Value
Start F 240000 GHz 240000 GHz Start Frequenc; 248350 GHz |2 48350 GHz
Stop 245350 GHz |2 4R30GHz | | Stop Frequency 2 50000 GHz | 2 50000 GHz
[ Span 83500 MHz | 83.500 MHz Span 16 500 MHz |16 500 MHz
RBW 100,000 kHz | <= 100000 Kiiz REW 100.000 kHz | <= 100.000 kHz
[vEW 200,000 kh 5= 300,000 ki VEW 300.000 kHz | >= 300.000 kHz
SweepPoints 1670 ~ 1670 SweepPoints 330 ~330
i 1.670 ms AUTO 5 37963 us AUTO
Level 0.000 dBm 0.000 dEm Level 0.000 dBm__| 0.000 dBm
i 20.000 48 AUTO i 20.000 dB AUTO
Detector MaxPeak MaxPeak Defector MaxPeak MaxPeak
Sw 1 100 100 SweapCoun 100 100
Filter 348 3dB Filter 3dB 3dB
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweep AUTO FFT AUTO
Preamp off off Preamp off off
Stablemod Trace Trace Stablemod Trace Trace
050 dB 0.50dB
0.50 dB 0.50 dB
Run 17 i max. 150 | max. 150 Run 4/ max 150 |max 150
Stable 303 3 Stable 33 3
[Max Stable Difference  To o0 B 15048 Max Stable Difference | 0.00 dB 05048
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TM1, 2402MHz, 1-DH5

Tx Spurious Emission (2402 MHz; 10.000 dBm; 1dh5 (1 MHz); Test

Mode)

Test according fo FCC title 47 part 15 §15.247(d), KDB 558074 DD1 DTS Meas Guidance v05r02 7.8.58

and AMSI C63.10-2013

Measurement uncertainty calculated

in accordance with ETSI TR 100 028-1.

Expanded Uncertainty (K=2) = 1.5 dB

Result
DUT Frequency Result
[MHz}
2402 000000 | PASS
Final measurements
Frequency Lewel Pre lewel Limit | Margin | Result
{MHz) Measurement | {dB8m)} | (dBm) {dB)
{dBm)
Pre Measurements
Frequency Level | Margin | Limit
({MHz) {dBm} |
2385021008 -28.2 31 231
T205.789099 -56.3 3332 231
9604 412133 -56.5 334 231
A307 166065 -28.3 52 =231
7195.794836 -60.8 kT 231
64852941 611 380 231
2498 491394 | 640 409 -23.1
2333 189076 552 421 =231
94 726891 -635.7 426 -23.1
144 516807 -66.8 137 -23.1
668 438 231
2365.147053 -68.2 451 -23.1
44 936975 -68.T 457 231
1947037815 691 46.0 231
2628 416808 592 461 231
Spurious
D._
201
8 4t
[
g
5 801 i
iy A i
AT ERTA Y i
aot/ S AL L iI| ¥ !"’J
| W W L LWL Y
30M 506D BO00M 200 20040E00 E0ODIG 25 3G 4G5G6 B 10G 20EREG
Frequency in Hz
Limnit Sum Level Threshold = Critical Final Critical
Setting Instrument | Target Value
Value
RBW 100.000 kHz | <= 100.000 kHz
VEW 300.000 kHz | == 300.000 kHz
SweepPoints 228 ~ 238
5 i 23700ms AUTO
Level -30.000 dBm_| -30.000 dBm
i 0.000 dB AUTO
Detector MaxPeak MaxPeak
Sw 1 3 3
Filter 3d8 3d8
Trace Mode Max Hold Max Hold
5 Sweep AUTO
Preamp off off
Stabl . Trace Trace
0.50 dB 0.50 dB
Run 5imax. 40 | max. 40
Stable 303 3
Max Stable Difference | 0.00 dB 0.50 dB
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TM2, 2441MHz, 1-DH5

Tx Spurious Emission (2441 MHz; 10.000 dBm; 1dh5 (1 MHz); Test
Mode)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v0Sr02 7.8.8
and ANSI| C63.10-2013

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 1.8 dB

Result
DUT Frequency Result
[MHz}
2441000000 | PASS

Final measurements

Fregquency Lewel Pre level Limit | Margin | Result
{MHz) Measurement | (dBm) | (dBm) {dB)
{dBm}

Pre Measurements
Frequency Level | Margin | Limit
{MHz) {dBm) | (dB) | (dBm) |
T325. 720251 -329 308 222
9754326073 -38.8 36T -22.2
4887 120166 -38.9 6.8 -22.2
2488 497131 -29.3 374 222
A87T7.125%03 -394 372 -22.2
7315725988 -60.1 379 222
2338 468445 633 413 -22.2
2393 021008 533 432 222
94 726851 634 432 -22.2
12192 926158 654 432 -22.2
1827 415968 £33 433 222
44 9369735 57T 8 456 222
2498 491394 -68.4 462 -22.2
2308.4856357 -68.4 463 -22.2
144 516807 589 46T 222

Spurious
D —
-20¢
£ |
g
= H0T
§ - {
L
= 801 1
A i
T Y Ik i | |
ANETAN I W R RN
an4- 4 ) b - | 18] -4 1 1
a0t/ Y S AT ,.Jr M J_|'_‘| JJ.L'
30M 5060 BmOOM 200 3004000 BDDIG 2G 3G 4G5GE B 110G 206266
Frequency in Hz
Limit Sum Level Threshold %, Critical Final Critical
Setting Instrument Target Value
Value
REW 100.000 kHz == 100000 kHz
WEW 300.000 kHz | >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23 700 ms AUTO
Reference Level -30.000 dBm -30.000 dBm
Attenuation 0,000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3d8
race Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
| .50 dB 0.50 dB
Run 9 miax. 40 max. 40
Stable 32 3
Max Stable Difference 0.12 dB 0.50 dB
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TM3, 2480MHz, 1-DH5
Tx Spurious Emission (2480 MHz; 10.000 dBm; 1dh5 (1 MHz); Test
Mode)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 DO1 DTS Meas Guidance v05r02 7.5.8
and ANS| CE3.10-2013

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 1.5 dB

Result
DUT Frequency Result
[MHz)
2480, 000000 | PASS
Final measurements
Freguency Lewel Pre level Limit | Margin | Result
{MHz) Measurement | {(dBm) | ({dBm) {dB)
{dBm)
Pre Measurements
Frequency Level | Margin | Limit
| (dBm] | (dB) |
2568 451232 -48.8 i7.8 -31.0
2355.021008 491 181 3.0
2338 4684435 -50.2 13.3 -31.0
2608 428283 -33.6 247 -31.0
9604 412133 -57.4 26.5 -31.0
64 852941 £1.0 30.0 -31.0
2578.445495 £1.4 30.4 -31.0
2594 434020 £1.9 0.9 .0
2385063025 625 M3 3.0
2618422546 £3.6 326 -31.0
1827 415966 £4.4 3 -31.0
T205.783099 £4.8 38 -31.0
144 516807 £7.4 36.4 -31.0
4807 166065 £7.8 36.8 -31.0
94 726899 £8.4 374 .0
Spurious
ST ‘
§ ot
=
c |
% 801
[ I '\,. /‘. k
fi AL f ) || ‘
L A
aop AN PR Y
| Ly WY H
30M  50G0D BODOM 200 300400600 BODIG 2G 3G 4G5G6 B 1DG 20GE6G
Freguency in Hz
Limit Sum Lewel Threshold " Criical Final Critical
Setting Instrument Target Value
Value
REBW 100.000 kHz <= 100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
| 228 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -30.000 dBm -30.000 dBm
Attenuation 0.000 dB AUTO
|Detector | MaxPesk | MaxPegk |
Sweeplount 3 3
Filter 3dB 3dB
race Mode Max Hold Max Hold
Sweaptype Sweep AUTO
| Preamp off off
Stablemode Trace Trace
| Stablevalue 0.50 dB 0.50 dB
Run B I max. 40 max. 40
Stable 33 3
Max Stable Difference 0.00 dB 0.50 dB
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TM4, 2402MHz, 2-DH5

Tx Spurious Emission (2402 MHz; 10.000 dBm; 2dh5 (1 MHz); Test
Mode)

Test according to FCC title 47 part 15 §15.247(d), KOB 558074 D01 DTS Meas Guidance v05r02 7.8.8
and ANS| CE3.10-2013

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) = 1.5 dB

Result
DUT Frequency Result
(MHz}
2402 000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin | Result
{MHz) Measurement | {(dBm) | {dBm) {dB)
{dBm]

Pre Measurements
Frequency Lewel | Margin | Limit

| (dBim) | (dB) | (dEm) |
2355.021008 -30.0 7.3 -22.6
26048.428283 448 22.2 -22.6
9604 412133 a7.0 .4 -22.6
7205 789099 2588 36.3 226
T195.794836 601 7.6 -22.6
4807 166065 52.2 39.6 -22.6
2498 491394 S7.0 44.5 226
2333 189076 £7.3 448 226
2365.147039 H7.8 45.2 -22.6
144 516807 H7.9 45.4 -22.6
91 583 458 226
2628 416808 58.6 46.0 -22.6
44 9369735 58.6 46.1 -22.6
383.508403 £9.0 46.4 226
2335 273109 £33 468 226

Spurious
D —
onE |
g 40t
]
g
80+
. # i i | 3
A ST RV | 1 L
A0 \ hY) JW AL - ki
* "v/ W '.l'bll_..ll,,' Jh ¥ '\ﬂ.lfu
L s "t "t +—
30M 5060 BOOOM 200 20040E00 BODIG 2G 3G 4G5GE B 110G 20286
Frequency in Hz
Limit Sum Level Threshold % Crifical Final Crifical
Setting Instrument Target Value
Value
RBW 100.000 kHz <= 100.000 kHz
VEW 300.000 kHz »>= 300.000 kHz
SweepPoints 228 ~ 238
Sweaptime 23.700 ms AUTO
Reference Level -30.000 dBm -30.000 dBm
Attenuation 0.000 dB AUTOD
Detector MaxPeak MaxPeak
Sweepl ount 3 3
Filter 3dB 3dB
| race Mode Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
| Stablevalue 0.50 dB 0.50 dB
Run 4/ max. 40 max. 40
Stable 3l3 3
Max Stable Difference 0.00 dB 0.50 dB
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TMS, 2441MHz, 2-DH5

Tx Spurious Emission (2441 MHz; 10.000 dBm; 2dh5 (1 MHz); Test

Mode)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v05r02 7.8.8

and ANSI C83.10-2013

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.
Expanded Uncertainty (K=2) < 1.5 dB

Result
DUT Frequency Result
[MHz}
2441000000 | PASS

Final measurements

Frequency Lewel Pre level Limit | Margin | Result
{MHz) Measurement | (dBm)} | (dBm) {dB)
{dBm)

Pre Measurements
Frequency Lewel | Margin | Limit

| (dEm) | {dE) | (dBm) |
23935.021008 439 13.1 -30.8
9604.412133 56.6 25.T7 -30.8

2548 462707 -59.7 8.9 -30.8

64 852941 £1.0 .1 -30.8
23835.063025 H£31.6 2.8 -30.8
T203.789099 £4.4 316 -30.8
2373105042 H£6.3 35.T -30.8

1837 413966 H7.2 363 -30.8

144 516807 ST.7 36.9 -30.8

4807 166065 681 ar3 -30.8

94 726899 584 376 -30.8
2628 416808 £8.6 ar.T -30.8

2498 491394 589 8.0 -30.8
2046.491397 £9.8 39.0 -30.8

23635 147059 -T0.0 2 -30.8

Spurious

204+

A0+
801
- # .l'l l\'\_ ,J\\
SN AN E I|J|
A0t LG L ‘NP'A'I'\WJ,

30M 5060 GOOOM 200 Cil:IEIAEIIBDI:I BODIG ZG 3&.:46-65 B 10G 2!]@66
Frequency in Hz

Lewel in dBm

Limit Sum Level Threshold ot Critical Final Critical
Setting Instrument Target Value
Value
RBW 100.000 kHz == 100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweapPaoints 228 ~ 238
Sweaptime 23.700 ms AUTO
Reference Level -30.000 dBm -20.000 dEm
Attenuation 0.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
race Mode Max Hold Max Hold

Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalye 0,50 dB 030 dB
Run 9 max. 40 max. 40
Stable ETE] 3
Max Stable Difference 0.00 dB 0.50 dB
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TM6, 2480MHz, 2-DH5

Tx Spurious Emission (2480 MHz; 10.000 dBm; 1 MHz)

Test according to FCC title 47 part 15 §15.
and AMSI C63.10-2013 11.11.2 & 11.11.3

247(d), KDB 558074 D01 DTS Meas Guidance v05r02 8.5

Measurement uncertainty calculated in accordance with ETSI TR 100 028-1.

Expanded Uncertainty (K=2) = 1.8 dB

Result
DUT Frequency Result
(MHz)
2480, 000000] PASS
Final measurements
Frequency Level Pre level Limit | Margin | Result
(MHz) Measurement | (dBm) | (dBmi | (dBE}
Pre Measurements
Frequency Level | Margin | Limit
{MHz} (dBm)| (dB) | (dBm) |
9914234275 | -50.0 16.2| -33.8
T435.657140| -54.5 207 -338
2488.497131| -55.5 21.7| -238
7445.651402| -60.5 267 -23.8
2528 474182 -61.3 275 -238
64.852841| -23 285 -338
9924 238538 -66.6 32.8 -33.8
44 936975 -67.2 33.4 -33.8
94 T26891 -67.2 33.4 -33.8
2458 451394 | -67.9 341 -33.8
2548 462707 | -68.3 345 -338
4957 080004 | -65.4 46| -338
2628 416808 | -68.5 47| -338
144516807 | -68.8 35.0] -338
2578.445495| -69.3 35.5] -338
Spurious
o
-0t
£ T
% |
H
= anl
A 'f\\ .l"-\ A i 1
oA
f {SAN ) | || ‘ \4
Vil 3 L
UL/ LU '}h' |
30M 5060 SO00M 200 300400500 BODIG 26 3G 4G5GE 810G 206G
Freguencvin Hz
Limit Sum Level Thaeshold X Critical Final Critical
Setting Instrument Target Value
Value
REW 100.000 kHz | <= 100.000 kHz
VBW 300.000 kHz = 300.000 kHz
238 ~238
23700 m AUTO
Level -30.000 dBm. | -30.000 dBm,
Attenuation 0.000 dB AUTO
Detector MaxPeak MaxBeak.
SweepCount 3 3
Filter 3dB 3de
Trace Mode Max Hold Max Hold
Sweep AUTO
Preamp off off
Trace Trace
0.50 dB 0.50 dB.
Run 18/ max. 40 max. 40
Stable 313 2
Max Stable Difference 0.00dB 0.50dB
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5.2 Emission in the Frequency Range up to 30MHz

5.2.1 Conducted Emission

RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement

Test procedure
Test voltage
Test modes applied

Pass

2022-12-07

24.5°C

50.4%

101kPa

FCC Part 15.207 (a)

RSS-Gen Issue 5, Amendment 2, February 2021, Clause 8.8
ANSI C63.10: 2013

AC 120V/60Hz

TM13
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Figure 2: Conducted Emission

TM10-L TM10-N
80 80
60 ,— 60 ,—
E 40 1 " E 40 1 :* * I e
g 30 ok 330
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M 150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz Frequency in Hz
Final Result
Frequency | QuasiPeak | Average | Limit | Margin | Line | Comment
(MHz) (dBpV) (dBpV) | (dBpV) (dB)
2.113125 35.30 56.00 20.70 | L1
2.248125 35.77 56.00 20.23 | L1
10.753125 38.13 60.00 21.87 | L1
11.270625 38.36 60.00 21.64 | L1
12.294375 39.77 60.00 20.23 | L1
0.150000 53.94 66.00 12.06 | L1
12.294375 34.78 50.00 15.22 | L1
11.270625 33.51 50.00 16.49 | L1
0.150000 50.19 56.00 5.81 | L1
0.290625 35.47 50.51 15.03 | L1
2.270625 30.97 46.00 15.03 | L1
2.113125 30.27 46.00 1573 | L1
0.841875 37.24 56.00 27.13 | N
2.338125 37.25 56.00 26.88 | N
10.764375 37.48 60.00 25.56 | N
12.305625 38.58 60.00 24.22 | N
1.179375 39.60 56.00 21.43 | N
0.150000 54.26 66.00 8.15 | N
2.338125 32.64 46.00 1541 | N
0.245625 40.35 51.90 1891 | N
0.150000 50.49 56.00 790 | N
0.290625 35.80 50.51 18.92 | N
0.976875 34.35 46.00 19.27 | N
0.841875 33.90 46.00 16.71 | N
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5.3 Emission in the Frequency Range above 30MHz

5.3.1 Radiated Band-Edge

RESULT: Pass
Date of testing : 2022-11-21 and 2023-01-11 ~ 2023-01-12

Ambient temperature : 20.9°C

Relative humidity : 50.2%

Atmospheric pressure . 101kPa

Test requirement . FCC Part 15.247(d)

FCC Part 15.205(a)
FCC Part 15.209(a)
RSS-Gen Issue 5, Amendment 2, February 2021, Clause 8.9
RSS-Gen Issue 5, Amendment 2, February 2021, Clause 8.10
RSS-247 Issue 2, February 2017, Clause 5.5

Test procedure : ANSI C63.10: 2013

Test voltage . DC3.3v

Test modes applied . TM1, TM3, TM4, TM6
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Figure 3: Radiated Band-Edge, TM1
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Figure 4: Radiated Band-Edge, TM3
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Figure 5: Radiated Band-Edge, TM4
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Figure 6: Radiated Band-Edge, TM6
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5.3.2 Radiated Spurious Emission

RESULT:

Date of testing
Ambient temperature
Relative humidity
Atmospheric pressure
Test requirement

Test procedure
Test voltage

Test modes applied
Kind of test site

Pass

2022-11-21 and 2023-01-11 ~ 2023-01-12
20.9°C

50.2%

101kPa

FCC Part 15.247(d)

FCC Part 15.209(a)

RSS-Gen Issue 5, Amendment 2, February 2021, Clause 8.9
RSS-247 Issue 2, February 2017, Clause 5.5
ANSI C63.10: 2013

DC 3.3V

TM1 to TM6

3m Anechoic Chamber
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Figure 7: Radiated Spurious Emission, TM1, 30MHz to 1GHz
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Frequency in Hz

Limit and Margin

Frequency QuasiPeak Pol Corr. Margin - QPK Limit - QPK
(MHz) (dBupV/m) (dB/m) (dB) (dBpV/m)
31.584333 22.1 H 24.7 17.9 40.0
95.960000 21.1 H 16.8 22.4 43.5
144.007333 20.9 H 17.8 22.6 43.5
259.663667 17.7 H 20.7 28.3 46.0
570.613333 24.9 H 26.1 21.1 46.0
909.660667 27.0 H 28.0 19.0 46.0
32.813000 21.2 \Y 23.9 18.8 40.0
101.230333 14.9 \ 17.7 28.6 43.5
155.582667 14.4 \% 16.9 29.1 43.5
265.451333 20.3 \Y 20.6 25.7 46.0
481.373333 22.8 \Y 24.6 23.2 46.0
899.378667 27.4 \Y 28.3 18.6 46.0
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Figure 8: Radiated Spurious Emission, TM1, 1GHz to 25GHz
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Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBuV/m) (dB/m) (dB) (dBpV/m)
1594.750000 37.7 H -18.4 36.3 74.0
2132.500000 40.0 H -15.7 34.0 74.0
4804.750000 48.0 H -6.5 26.0 74.0
7521.125000 47.9 H -2.8 26.1 74.0
8850.750000 48.0 H -1.5 26.0 74.0
13848.875000 52.3 H 4.1 21.7 74.0
18510.125000 42.3 H -9.3 31.7 74.0
21303.125000 42.2 H -6.3 31.8 74.0
23010.250000 42.7 H -5.4 31.3 74.0
1593.250000 44.5 \% -18.4 29.5 74.0
2127.250000 46.8 \% -15.8 27.2 74.0
4804.000000 48.1 \ -6.5 25.9 74.0
7603.625000 46.5 \Y -3.1 27.5 74.0
9488.750000 47.6 \% -0.7 26.4 74.0
15184.000000 53.4 \% 6.2 20.6 74.0
18547.750000 42.4 \% -9.3 31.6 74.0
21479.875000 42.7 \% -6.0 31.3 74.0
23362.000000 42.6 \Y -4.6 31.4 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBpV/m) (dB/m) (dB) (dBuV/m)
1594.750000 25.4 H -18.4 28.6 54.0
2132.500000 27.4 H -15.7 26.6 54.0
4804.750000 43.8 H -6.5 10.2 54.0
7521.125000 34.9 H -2.8 19.1 54.0
8850.750000 35.6 H -1.5 18.4 54.0
13848.875000 40.2 H 4.1 13.8 54.0
18510.125000 30.8 H -9.3 23.2 54.0
21303.125000 30.9 H -6.3 23.1 54.0
23010.250000 30.3 H -5.4 23.7 54.0
1593.250000 29.6 \ -18.4 24.4 54.0
2127.250000 325 \ -15.8 215 54.0
4804.000000 44.0 \ -6.5 10.0 54.0
7603.625000 34.8 \ -3.1 19.2 54.0
9488.750000 35.4 \ -0.7 18.6 54.0
15184.000000 41.5 Vv 6.2 12.5 54.0
18547.750000 30.6 \ -9.3 23.4 54.0
21479.875000 30.5 V -6.0 23.5 54.0
23362.000000 30.2 Vv -4.6 23.8 54.0
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Figure 9: Radiated Spurious Emission, TM2, 30MHz to 1GHz
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Limit and Margin

Frequency QuasiPeak Pol Corr. Margin - QPK Limit - QPK

(MHz) (dBupV/m) (dB/m) (dB) (dBpV/m)

35.723000 19.3 H 22.4 20.7 40.0

95.992333 23.2 H 16.8 20.3 43.5

130.815333 16.2 H 18.7 27.3 43.5

251.192333 16.5 H 19.4 29.5 46.0

578.276333 25.1 H 26.1 20.9 46.0

729.111333 26.4 H 26.7 19.7 46.0

32.166333 21.8 \Y 24.4 18.3 40.0

96.412667 14.0 \ 16.8 29.5 43.5

140.774000 15.8 \% 18.1 27.7 43.5

260.439667 20.5 \Y 20.7 25.5 46.0

486.385000 23.0 \Y 24.8 23.0 46.0

709.840667 25.4 \Y 26.2 20.6 46.0
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Figure 10: Radiated Spurious Emission, TM2, 1GHz to 25GHz
1GHz to 7GHz H 1GHz to 7GHz V
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Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBpV/m) (dB/m) (dB) (dBpV/m)
1594.000000 42.3 H -18.4 31.7 74.0
2125.000000 40.5 H -15.8 335 74.0
4882.000000 49.8 H -6.5 24.2 74.0
7695.750000 47.4 H -2.9 26.6 74.0
10570.875000 47.8 H 0.9 26.2 74.0
13996.000000 52.5 H 4.6 21.5 74.0
18532.875000 41.5 H -9.3 325 74.0
21542.875000 42.3 H -6.0 31.7 74.0
24047.125000 45.4 H -4.2 28.6 74.0
1592.500000 46.3 \ -18.4 27.7 74.0
2123.500000 47.5 Vv -15.8 26.5 74.0
4882.000000 48.4 \Y -6.5 25.6 74.0
7775.500000 46.9 \% -3.1 27.1 74.0
10576.375000 48.5 V 0.9 25.5 74.0
14031.750000 51.5 Vv 4.5 22.5 74.0
18515.375000 41.3 V -9.3 32.7 74.0
21696.000000 42.0 \ -5.9 32.0 74.0
22628.750000 41.8 Vv -6.5 32.2 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBuV/m) (dB/m) (dB) (dBuV/m)
1594.000000 26.5 H -18.4 27.5 54.0
2125.000000 27.7 H -15.8 26.3 54.0
4882.000000 44.7 H -6.5 9.3 54.0
7695.750000 34.1 H -2.9 19.9 54.0
10570.875000 36.3 H 0.9 17.7 54.0
13996.000000 40.3 H 4.6 13.7 54.0
18532.875000 30.2 H -9.3 23.8 54.0
21542.875000 30.0 H -6.0 24.0 54.0
24047.125000 32.6 H -4.2 21.4 54.0
1592.500000 28.8 \Y -18.4 25.2 54.0
2123.500000 33.6 \Y -15.8 20.4 54.0
4882.000000 43.6 \Y -6.5 10.4 54.0
7775.500000 34.8 \ -3.1 19.2 54.0
10576.375000 36.4 \Y 0.9 17.6 54.0
14031.750000 39.6 V 4.5 14.4 54.0
18515.375000 30.1 \% -9.3 23.9 54.0
21696.000000 29.6 Vv -5.9 24.4 54.0
22628.750000 29.4 \% -6.5 24.6 54.0
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Figure 11: Radiated Spurious Emission, TM3, 30MHz to 1GHz
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Limit and Margin

Frequency QuasiPeak Pol Corr. Margin - QPK Limit - QPK

(MHz) (dBupV/m) (dB/m) (dB) (dBpV/m)

32.425000 21.5 H 24.2 18.5 40.0

95.960000 21.1 H 16.8 22.4 43.5

130.395000 16.2 H 18.7 27.3 43.5

257.400333 17.4 H 20.3 28.6 46.0

552.377333 24.9 H 26.4 21.1 46.0

789.283667 26.0 H 27.6 20.0 46.0

31.067000 22.4 \Y 24.9 17.6 40.0

107.891000 15.6 \ 18.4 27.9 43.5

143.975000 18.7 \% 17.8 24.8 43.5

257.885333 17.5 \Y 20.4 28.5 46.0

444.222333 21.9 \Y 24.0 24.1 46.0

905.037000 33.9 \Y 28.1 12.1 46.0
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Figure 12: Radiated Spurious Emission, TM3, 1GHz to 25GHz
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Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBpV/m) (dB/m) (dB) (dBpV/m)
1598.500000 41.0 H -18.3 33.0 74.0
2127.250000 40.1 H -15.8 33.9 74.0
4960.000000 49.3 H -6.6 24.7 74.0
7697.125000 47.5 H -2.9 26.5 74.0
10608.000000 48.6 H 1.3 25.4 74.0
15193.625000 53.2 H 6.3 20.8 74.0
18469.875000 41.2 H -9.2 32.8 74.0
21317.125000 41.8 H -6.3 32.2 74.0
22814.250000 42.0 H -6.0 32.0 74.0
1591.750000 45.1 Vv -18.4 28.9 74.0
2128.000000 47.2 Vv -15.7 26.8 74.0
4960.750000 48.1 \ -6.6 25.9 74.0
7625.625000 46.8 \ -3.1 27.2 74.0
9851.750000 48.2 \ -0.3 25.8 74.0
15245.875000 52.6 Vv 6.2 21.4 74.0
18399.875000 41.2 V -9.1 32.8 74.0
21308.375000 41.5 \ -6.3 325 74.0
23271.000000 42.1 Vv -4.8 31.9 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBpV/m) (dB/m) (dB) (dBuV/m)
1598.500000 25.9 H -18.3 28.1 54.0
2127.250000 27.3 H -15.8 26.7 54.0
4960.000000 45.2 H -6.6 8.8 54.0
7697.125000 34.4 H -2.9 19.6 54.0
10608.000000 36.5 H 1.3 17.5 54.0
15193.625000 41.3 H 6.3 12.7 54.0
18469.875000 30.0 H -9.2 24.0 54.0
21317.125000 30.2 H -6.3 23.8 54.0
22814.250000 29.5 H -6.0 24.5 54.0
1591.750000 29.1 V -18.4 24.9 54.0
2128.000000 33.0 \Y -15.7 21.0 54.0
4960.750000 44.1 \Y -6.6 9.9 54.0
7625.625000 34.3 \ -3.1 19.7 54.0
9851.750000 36.1 \Y -0.3 17.9 54.0
15245.875000 41.2 V 6.2 12.8 54.0
18399.875000 30.3 V -9.1 23.7 54.0
21308.375000 30.3 Vv -6.3 23.7 54.0
23271.000000 29.1 V -4.8 24.9 54.0
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Figure 13: Radiated Spurious Emission, TM4, 30MHz to 1GHz
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Frequency QuasiPeak Pol Corr. Margin - QPK Limit - QPK
(MHz) (dBpV/m) (dB/m) (dB) (dBpV/m)

32.061250 28.1 H 24.5 11.9 40.0
125.181250 22.1 H 18.8 21.4 43.5
552.466250 30.3 H 26.4 15.7 46.0
33.152500 27.3 \Y 23.7 12.7 40.0
258.071250 23.7 \Y 20.4 22.3 46.0
830.007500 32.4 \Y 27.5 13.6 46.0
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Figure 14: Radiated Spurious Emission, TM4, 1GHz to 25GHz
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Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBuV/m) (dB/m) (dB) (dBpV/m)
1330.750000 35.5 H -20.0 38.5 74.0
2128.750000 40.5 H -17.2 33.5 74.0
4803.250000 48.6 H -10.6 25.4 74.0
7372.625000 42.2 H -6.2 31.8 74.0
10587.375000 46.9 H -0.9 27.1 74.0
1327.000000 36.8 \ -20.0 37.2 74.0
2124.250000 42.6 \% -17.2 31.4 74.0
4804.000000 44.4 \% -10.6 29.6 74.0
7688.875000 43.5 \Y -5.4 30.5 74.0
9600.125000 45.5 \% -4.2 28.5 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBpV/m) (dB/m) (dB) (dBuV/m)
1330.750000 21.0 H -20.0 33.0 54.0
2128.750000 26.2 H -17.2 27.8 54.0
4803.250000 41.7 H -10.6 12.3 54.0
7372.625000 30.5 H -6.2 235 54.0
10587.375000 35.2 H -0.9 18.8 54.0
1327.000000 21.2 \ -20.0 32.8 54.0
2124.250000 27.0 \% -17.2 27.0 54.0
4804.000000 36.9 \Y -10.6 17.1 54.0
7688.875000 32.3 \Y -5.4 21.7 54.0
9600.125000 38.6 \Y -4.2 15.4 54.0
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Figure 15: Radiated Spurious Emission, TM5, 30MHz to 1GHz

30MHz to 1GHz H 30MHz to 1GHz V
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Frequency QuasiPeak Pol Corr. Margin - QPK Limit - QPK
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Figure 16: Radiated Spurious Emission, TM5, 1GHz to 25GHz
1GHz to 7GHz H 1GHz to 7GHz V
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Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBpV/m) (dB/m) (dB) (dBpV/m)
1592.500000 37.6 H -18.8 36.4 74.0
2131.750000 40.4 H -17.2 33.6 74.0
4882.000000 48.3 H -10.5 25.7 74.0
7776.875000 44.5 H -5.4 29.5 74.0
10492.500000 46.3 H -1.8 27.7 74.0
1469.500000 37.9 \ -19.3 36.1 74.0
2129.500000 43.1 \ -17.2 30.9 74.0
4882.000000 46.1 \ -10.5 27.9 74.0
7321.750000 41.8 \% -6.6 32.2 74.0
9755.500000 46.4 \% -3.6 27.6 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBpV/m) (dB/m) (dB) (dBuV/m)
1592.500000 24.3 H -18.8 29.7 54.0
2131.750000 25.7 H -17.2 28.3 54.0
4882.000000 43.8 H -10.5 10.2 54.0
7776.875000 32.6 H -5.4 21.4 54.0
10492.500000 34.4 H -1.8 19.6 54.0
1469.500000 26.3 \ -19.3 27.7 54.0
2129.500000 27.1 \Y -17.2 26.9 54.0
4882.000000 39.4 \Y -10.5 14.6 54.0
7321.750000 31.4 \Y -6.6 22.6 54.0
9755.500000 39.1 \Y -3.6 14.9 54.0
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Figure 17: Radiated Spurious Emission, TM6, 30MHz to 1GHz
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Figure 18: Radiated Spurious Emission, TM6, 1GHz to 25GHz
1GHz to 7GHz H 1GHz to 7GHz V
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Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBpV/m) (dB/m) (dB) (dBpV/m)
1530.250000 39.6 H -19.1 34.4 74.0
2131.750000 39.7 H -17.2 34.3 74.0
4960.750000 47.2 H -10.4 26.8 74.0
7699.875000 44.5 H -5.3 29.5 74.0
9912.250000 45.5 H -3.1 28.5 74.0
1165.750000 31.3 \% -20.7 42.7 74.0
2124.250000 42.0 \ -17.2 32.0 74.0
4960.000000 46.2 \ -10.4 27.8 74.0
7440.000000 43.1 \Y -5.7 30.9 74.0
9912.250000 48.1 \ -3.1 25.9 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBpV/m) (dB/m) (dB) (dBuV/m)
1530.250000 20.6 H -19.1 33.4 54.0
2131.750000 25.3 H -17.2 28.7 54.0
4960.750000 42.1 H -10.4 11.9 54.0
7699.875000 32.3 H -5.3 21.7 54.0
9912.250000 34.1 H -3.1 19.9 54.0
1165.750000 20.1 \ -20.7 33.9 54.0
2124.250000 24.3 \Y -17.2 29.7 54.0
4960.000000 39.4 \Y -10.4 14.6 54.0
7440.000000 33.1 \Y -5.7 20.9 54.0
9912.250000 39.8 \Y -3.1 14.2 54.0
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Figure 19: Radiated Spurious Emission, TM14, 30MHz to 1GHz
30MHz to 1GHz H 30MHz to 1GHz V
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Figure 20: Radiated Spurious Emission, TM14, 1GHz to 25GHz

1GHz to 7GHz H 1GHz to 7GHz V

RE_1-18GHz_HLO50_FSV40_Pre RE_1-18GHz_HLO50_FSV40_Pre
90 90
80 80
701 70
60 60
E £
& 50T & 50
g g
£ £
T 40 T 40T
2
g g
307 304 +
+
A
20 20
10 10
1G 2G 3G 4G 5G 6 7G 1G 2G 3G 16 5G 6 7G
Frequency in Hz Frequency in Hz
RE_1-18GHz_HLO50_FSV40_Pre RE_1-18GHz_HLO50_FSV40_Pre
9 90
80 80
70 70
60 60

Level in dif/m
s o
& 3
Level in dif/m
P
s 8
z

30 e o 30 t
20 20
10 10
7G 9 10G 18G 075 * 9 10G 18‘6

Frequency in Hz Frequency in Hz

18GHz to 25GHz H 18GHz to 25GHz V

RE_18-40GHz_9170_FSV40_Pre RE_18-40GHz_9170_FSV40_Pre
80 80
70 70
60 60
50 50
> >
Y Y
g 8
£ g 40
K B
@ o
=30 = 30
20 20
10 10
0 0
18 19 20 21 22 23 24 25 18 13 20 21 22 23 24 25

Frequency in GHz Frequency in GHz




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: CN22TG87 001 Seite 78 von 79
Test Report No. Page 78 of 79

Limit and Margin

PK
Frequency MaxPeak Pol Corr. Margin - PK+ Limit - PK+
(MHz) (dBpV/m) (dB/m) (dB) (dBpV/m)
1403.500000 34.5 H -19.7 39.5 74.0
2131.000000 41.2 H -17.2 32.8 74.0
4881.250000 45.7 H -10.5 28.3 74.0
7486.750000 43.7 H -5.4 30.3 74.0
9440.625000 43.4 H -4.3 30.6 74.0
1598.500000 44.6 \% -18.8 29.4 74.0
2128.000000 46.7 \ -17.2 27.3 74.0
4882.000000 48.2 \ -10.5 25.8 74.0
7323.125000 43.0 \Y -6.6 31.0 74.0
9755.500000 46.6 \% -3.6 27.4 74.0
AV
Frequency Average Pol Corr. Margin - AVG Limit - AVG
(MHz) (dBpV/m) (dB/m) (dB) (dBuV/m)
1403.500000 22.5 H -19.7 31.5 54.0
2131.000000 26.9 H -17.2 27.1 54.0
4881.250000 39.8 H -10.5 14.2 54.0
7486.750000 31.9 H -5.4 22.1 54.0
9440.625000 32.0 H -4.3 22.0 54.0
1598.500000 28.9 \Y -18.8 25.1 54.0
2128.000000 32.4 \Y -17.2 21.6 54.0
4882.000000 42.2 \Y -10.5 11.8 54.0
7323.125000 32.8 \Y -6.6 21.2 54.0
9755.500000 41.3 \Y -3.6 12.7 54.0

Note: The worst configuration of this co-lacation transmitting mode is Module EW-BLED-26 operating in 2DH5 CH39 and Module
EW-BLED-22 operating in BLE CH39
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