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11. SUMMARY OF TEST RESULTS

Test procedures according to the technical standard(s):

FCC CFR Title 47, Part 15, Subpart C
Standard(s) Section Test Item Test Result | Judgment | Remark
15.207 AC Power Line Conducted | AppeNDIXA | PASS | -oeee-
Emissions
15.247(d) APPENDIX B
15.205(a) Radiated Emission APPENDIX C PASS | -
15.209(a) APPENDIX D
15.247 .
(a)(1)(iil) Number of Hopping Frequency| APPENDIX E PASS | -——-
15.247 :
Average Time of Occupancy | APPENDIX F PASS | -
(a)(1)(ii)
15.247(a)(1) Hopping Channel Separation | APPENDIX G PASS | -
15.247(a)(1) Bandwidth APPENDIX H PASS | -
15.247(b)(1) Conducted Peak Output Power| APPENDIX | PASS | -——-
15.247(d) Conducted Spurious Emission | APPENDIX J PASS | -
15.203 Antenna Requirement | = ---—-- PASS Note(2)

Note:

(1) “N/A” denotes test is not applicable in this test report

(2) The device what use a permanently attached antenna were considered sufficient to comply with
the provisions of 15.203.
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1.11.1 TEST FACILITY

Company: Beijing TIRT Technology Service Co.,Ltd Shenzhen
101, 3 # Factory Building, Gongjin Electronics, Shatin

Address: Community, Kengzi Street, Pingshan District, Shenzhen City,
China

CNAS Reglstratlon CNAS L 14158

Number:

A2LA Registration Number | 6049.01

Telephone: +86-0755-27087573

1.2 1.2 MEASUREMENT UNCERTAINTY

ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the

emissions test results be included in the report. The measurement uncertainties given below are based
on a 95% confidence level (based on a coverage factor (k=2))
The TIRT measurement uncertainty as below table:

Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +142.12kHz
RF power conducted +0.74dB
RF power radiated +3.25dB
Spurious emissions, conducted +1.78dB
Spurious emissions, radiated (30MHz~1GHz) [+4.6dB
Spurious emissions, radiated (1GHz ~ 18GHz) [+4.9dB
Conduction Emissions(150kHz~30MHz) +3.1dB
Humidity +4.6%
Temperature +0.7°C
Time +1.25%

Note: Unless specifically mentioned, the uncertainty of measurement has not been taken into account to
declare the compliance or non-compliance to the specification.

1.3 1.3 TEST ENVIRONMENT CONDITIONS

Test ltem Temperature| Humidity Test Voltage Tested By

AC Power Line Conducted Emissions 22.3°C 52% AC 120V/60Hz| Stone Tang
Radiated Emissions-9 kHz to 30 MHz 22.5°C 55% DC 5V Stone Tang
Radiated Emissions-30 MHz to 1000 MHz 22.2°C 52% DC 5V Stone Tang
Radiated Emissions-Above 1000 MHz 22.1°C 51% DC 5V Stone Tang
Number of Hopping Frequency 22.3°C 54% DC 5V Stone Tang
Average Time of Occupancy 22.3°C 54% DC 5V Stone Tang
Hopping Channel Separation 22.3°C 54% DC 5V Stone Tang
Bandwidth 22.3°C 54% DC 5V Stone Tang

Maximum Output Power 22.3°C 54% DC 5V Stone Tang
Conducted Spurious Emission 22.3°C 54% DC 5V Stone Tang
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22. GENERAL INFORMATION

2.1 2.1 GENERAL DESCRIPTION OF EUT

Equipment Charging portable adapter
Brand Name /

Test Model SPQO1

Series Model /

Model Difference(s) /

Power Source

Supplied from PC USB port.

Power Rating

DC 5V

Operation Frequency

2402 MHz ~ 2480 MHz

Modulation Type

GFSK, m/4-DQPSK

Bit Rate of Transmitter

1Mbps, 2Mbps

Antenna Type

Chip Antenna

Antenna Gain (dBi)

3

Max. Peak Output Power

2Mbps: 4.31 dBm (0.0027W)

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or the user's

manual.

2. Channel List:

Channel Frt(a&t;lezr;cy Channel Frf(e&tﬁezr;cy Channel Frf(e&tﬁezr;cy
00 2402 27 2429 54 2456
01 2403 28 2430 55 2457
02 2404 29 2431 56 2458
03 2405 30 2432 57 2459
04 2406 31 2433 58 2460
05 2407 32 2434 59 2461
06 2408 33 2435 60 2462
07 2409 34 2436 61 2463
08 2410 35 2437 62 2464
09 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 78 2480
25 2427 52 2454
26 2428 53 2455
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2.2 2.2 DESCRIPTION OF TEST MODES

The test system was pre-tested based on the consideration of all possible combinations of EUT
operation mode.

Pretest Mode Description
Mode 1 TX Mode_1Mbps Channel 00/39/78
Mode 2 TX Mode_2Mbps Channel 00/39/78
Mode 3 TX Mode_2Mbps Channel 78
Mode 4 TX Mode_2Mbps Channel 00/78

Following mode(s) was (were) found to be the worst case(s) and selected for the final test.
AC power line conducted emissions test

Final Test Mode Description

Mode 3 TX Mode_2Mbps Channel 78

Radiated emissions test - Below 1GHz

Final Test Mode Description

Mode 3 TX Mode_2Mbps Channel 78

Radiated emissions test - Above 1GHz (Bandedge)

Final Test Mode Description

Mode 4 TX Mode_2Mbps Channel 00/78

Radiated emissions test - Above 1GHz (Harmonic)

Final Test Mode Description

Mode 4 TX Mode_2Mbps Channel 00/78

Maximum Output Power

Final Test Mode Description
Mode 1 TX Mode_1Mbps Channel 00/39/78
Mode 2 TX Mode_2Mbps Channel 00/39/78
Other Conducted test
Final Test Mode Description
Mode 1 TX Mode_1Mbps Channel 00/39/78
Mode 2 TX Mode_2Mbps Channel 00/39/78
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(1) The measurements for Output Power were tested with DH1/3/5 during 1Mbps, 2Mbps , the worst
case were 1Mbps (DH5) and 2Mbps (DH5), only worst case were documented for other test items
except Average Time of Occupancy.

(2) For radiated emission above 1 GHz test, the spurious points of 1GHz~26.5GHz have been
pre-tested and in this report only recorded the worst case. The remaining spurious points are all
below the limit value of 20dB.

(3) This product has the mode of BT AFH, which was considered during testing.
800/20/X(X = 2 of DH1, X = 4 of DH3 or X = 6 of DH5) with 20, 10 or 6.67 hops per second in a
channel, and then multiply 0.4*20 (20 # of hopping). But this mode is not the worst case mode as
duration of the packet is same, and this report only shows the worst case mode.

(4) For AC power line conducted emissions and radiated spurious emissions below 1 GHz test, the
2Mbps Channel 78 is found to be the worst case and recorded.

2.3 2.3 PARAMETERS OF TEST SOFTWARE

During testing, channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level.

Test Software Version FCC Asssist (1.0.0.2)
Frequency (MHz) 2402 2441 2480
1Mbps 7 7 7
2Mbps 7 7 7

2.4 2.4 BLOCK DIAGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

3

Notebook Test Fixture
2 [ EUT | jl

2.5 2.5 SUPPORT UNITS

Report No.: FCC022022-6064RF6

Support Equipment
No. Equipment Brand Name Model Name Remarks
Data Cable NO NO 0.2m
2 Notebook Lenovo M4500T NA
Test Fixture N/A N/A N/A
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33. ANTENNA REQUIREMENT
Test standard: FCC Part 15.247(b)(4) and Part 15.203

According to the manufacturer’s declaration letter and antenna report, the EUT has a chip antenna, the
antenna gain is 3dBi, and the antenna connector is designed with permanent attachment and no
consideration of replacement.

Therefore the EUT is considered sufficient to comply with the provision.

Refer to EUT Photo for further details.
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44. AC POWER LINE CONDUCTED EMISSIONS

41 4.1 LIMIT
o Limit (dBuV)
Frequency of Emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5.0 56 46
5.0-30.0 60 50

Note:

(1) The tighter limit applies at the band edges.
(2) The limit of " * " marked band means the limitation decreases linearly with the logarithm of the frequency
in the range.

4.24.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipment
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /0 cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

The following table is the setting of the receiver:

Receiver Parameters Setting
Start Frequency 0.15 MHz
Stop Frequency 30 MHz

IF Bandwidth 9 kHz

4.3 4.3 DEVIATION FROM TEST STANDARD
No deviation.
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4.4 44 TEST SETUP

Vertical Reference Ground Plane

20om 7 EUT —| Test Receiver

80 cm

L— LISN

L Horizontal Reference Ground Plane

4.5 4.5 EUT OPERATING CONDITIONS
The EUT was configured for testing in a typical function (as a customer would normally use it), EUT was
programmed to be in continuously transmitting data or hopping on mode.

4.6 4.6 TEST RESULTS
Please refer to the APPENDIX A.

Remark:

(1) All readings are QP Mode value unless otherwise stated AVG in column of [Note] . If the QP Mode
Measured value compliance with the QP Limits and lower than AVG Limits, the EUT shall be
deemed to meet both QP & AVG Limits and then only QP Mode was measured, but AVG Mode didn‘t
perform in this case, a “*” marked in AVG Mode column of Interference Voltage Measured.

(2) Measuring frequency range from 150 kHz to 30 MHz.
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55. RADIATED EMISSIONS

5.1 5.1 LIMIT

In case the emission fall within the restricted band specified on 15.205(a), then the 15.209(a) limit in the

table below has to be followed.

LIMITS OF RADIATED EMISSION MEASUREMENT (9 kHz-1000 MHz)

Frequency Field Strength Measurement Distance
(MHZz) (microvolts/meter) (meters)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000 MHz)

Frequency (dBuV/m at 3 m)
(MHz) Peak Average
Above 1000 74 54

Note:

(1) The limit for radiated test was performed according to FCC CFR Title 47, Part 15, Subpart C.

(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).
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5.2 5.2 TEST PROCEDURE

a. The measuring distance of 3 m shall be used for measurements. The EUT was placed on the top of a
rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation.(below 1 GHz)

b. The measuring distance of 3 m shall be used for measurements. The EUT was placed on the top of a
rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber. The table was rotated
360 degrees to determine the position of the highest radiation.(above 1 GHz)

c. The height of the equipment or of the substitution antenna shall be 0.8m or 1.5m; the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna are set
to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights find the maximum reading (used Bore sight function).

e. The receiver system was set to peak and average detect function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz.

f. The initial step in collecting radiated emission data is a receiver peak detector mode pre-scanning the
measurement frequency range. Significant peaks are then marked and then Quasi Peak detector mode
re-measured.

g. All readings arePeak unless otherwise stated QP in column of Note. Peak denotes that the Peak
reading compliance with the QP Limits and then QP Mode measurement didn‘t perform.

(below 1 GHz)

h. All readings are Peak Mode value unless otherwise stated AVG in column of Note. If the Peak Mode

Measured value compliance with the Peak Limits and lower than AVG Limits, the EUT shall be deemed

to meet both Peak & AVG Limits and then only Peak Mode was measured, but AVG Mode didn‘t

perform. (above 1 GHz)
. For the actual test configuration, please refer to the related Item —EUT Test Photos.

The following table is the setting of the receiver:

Spectrum Parameters Setting
Start ~ Stop Frequency 9 kHz~150 kHz for RBW 200 Hz
Start ~ Stop Frequency 0.15 MHz~30 MHz for RBW 9 kHz
Start ~ Stop Frequency 30 MHz~1000 MHz for RBW 100 kHz
Spectrum Parameters Setting
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RBW / VBW 1 MHz / 3 MHz for PK value
(Emission in restricted band) 1 MHz / 1/T Hz for AVG value
Spectrum Parameters Setting
Start ~ Stop Frequency 9 kHz~90 kHz for PK/AVG detector
Start ~ Stop Frequency 90 kHz~110 kHz for QP detector
Start ~ Stop Frequency 110 kHz~490 kHz for PK/AVG detector
Start ~ Stop Frequency 490 kHz~30 MHz for QP detector
Start ~ Stop Frequency 30 MHz~1000 MHz for QP detector
Start ~ Stop Frequency 1 GHz~18 GHz for PK/AVG detector
Start ~ Stop Frequency 18 GHz~26.5 GHz for PK/AVG detector
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5.3 5.3 DEVIATION FROM TEST STANDARD
No deviation.

5.4 5.4 TEST SETUP

9 kHz to 30 MHz

IO.S m

Ground Plane

Receiver

30 MHz to 1 GHz

Ground Plane

|Receiver 1 Amp.
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Above 1 GHz

Ground Plane

Receiver Amp.

5.5 5.5 EUT OPERATING CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

5.6 5.6 TEST RESULTS -9 kHz TO 30 MHz
Please refer to the APPENDIX B.

Remark:

(1) Distance extrapolation factor = 40 log (specific distance / test distance) (dB).
(2) Limit line = specific limits (dBuV) + distance extrapolation factor.

5.7 5.7 TEST RESULTS - 30 MHz TO 1000 MHz
Please refer to the APPENDIX C.

5.8 5.8 TEST RESULTS - ABOVE 1000 MHz
Please refer to the APPENDIX D.

Remark:
(1) No limit: This is fundamental signal, the judgment is not applicable.
For fundamental signal judgment was referred to Peak output test.
(2) The high frequency, which started from 18GHz to 25GHz, was pre-scanned and the result which
was 20dB lower than the limit line was not recored in this report.
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66. NUMBER OF HOPPING FREQUENCY

6.1 6.1 LIMIT
Section Test Item Limit
FCC 15.247(a)(1)(iii) Number of Hopping Frequency 15

6.2 6.2 TEST PROCEDURE

a. The EUT was directly connected to the tonscend test system and antenna output port as show in the

block diagram below.

b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Span Frequency > Operating Frequency Range
RBW 300 kHz
VBW 300 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

6.3 6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

EUT

4+—RF cable——»

Tonscend test system

6.5 6.4 EUT OPERATION CONDITIONS

The EUT was programmed to be

6.6 6.5 TEST RESULTS
Please refer to the APPENDIX E.

in continuously transmitting mode.

Record PC

Page 19 of 75




RT

Report No.: FCC022022-6064RF6

77. AVERAGE TIME OF OCCUPANCY

71 71 LIMIT
Section Test ltem Limit
FCC 15.247(a)(1)(iii) Average Time of Occupancy 0.4sec

7.2 7.2 TEST PROCEDURE

a. Set the EUT for DH1, DH3 and DH5 packet transmitting.

b. Measure the maximum time duration of one single pulse.

c. DH1 Packet permit maximum 1600 / 79 /2 = 10.12 hops per second in each channel (1 time slot TX, 1
time slot RX). So, the dwell time is the time duration of the pulse times 10.12 x 31.6 = 320 within 31.6
seconds.

d. DH3 Packet permit maximum 1600/ 79 / 4 = 5.06 hops per second in each channel (3 time slots TX, 1
time slot RX). So, the dwell time is the time duration of the pulse times 5.06 x 31.6 = 160 within 31.6
seconds.

e. DH5 Packet permit maximum 1600/ 79 / 6 = 3.37 hops per second in each channel (5 time slots TX, 1
time slot RX). So, the dwell time is the time duration of the pulse times 3.37 x 31.6 = 106.6 within 31.6
seconds.

f. The EUT was directly connected to the tonscend test system and antenna output port as show in the
block diagram below.

g. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Span Frequency 0 MHz
RBW 1 MHz
VBW 1 MHz
Detector Peak
Trace Max Hold
Sweep Time As necessary to capture the entire dwell time per hopping channel

7.3 7.3 DEVIATION FROM STANDARD
No deviation.

7.4 7.4 TEST SETUP

EUT «+——RF cable—{ Tonscend test system

Record PC

7.5 7.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

7.6 7.6 TEST RESULTS
Please refer to the APPENDIX F.

Page 20 of 75




RT

Report No.: FCC022022-6064RF6

88. HOPPING CHANNEL SEPARATION

8.1 8.1 LIMIT
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, provided the systems operate with an output power no greater than 125 mW.

8.2 8.2 TEST PROCEDURE

a. The EUT was directly connected to the tonscend test system and antenna output port as show in the
block diagram below.

b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Span Frequency Wide enough to capture the peaks of two adjacent channels
RBW 300 kHz
VBW 300 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

8.3 8.3 DEVIATION FROM STANDARD
No deviation.

8.4 8.4 TEST SETUP

EUT <+——RF cable—{ TOnscend test system

Record PC

8.5 8.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

8.6 8.6 TEST RESULTS
Please refer to the APPENDIX G.
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99. BANDWIDTH
9.1 9.1 LIMIT

Section Test Iltem
FCC 15.247(a)(1) Bandwidth

9.2 9.2 TEST PROCEDURE
a. The EUT was directly connected to the tonscend test system and antenna output port as show in the
block diagram below.
b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Span Frequency > Measurement Bandwidth
RBW 30 kHz
VBW 100 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

9.3 9.3 DEVIATION FROM STANDARD
No deviation.

9.4 9.4 TEST SETUP

EUT <«+——RF cable—{ TOnscend test system

Record PC

9.5 9.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

9.6 9.6 TEST RESULTS
Please refer to the APPENDIX H.
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1010. CONDUCTED PEAK OUTPUT POWER

10.1 10.1 LIMIT
Section Test Item Limit
FCC 15.247(b)(1) Maximum Output Power 0.1250 Watt or 20.97 dBm

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, provided the systems operate with an output power no greater than
125 mWw.

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

10.2 10.2 TEST PROCEDURE
a. The EUT was directly connected to the tonscend test system and antenna output port as show in the block

diagram below.
b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Span 3MHz
RBW 1MHz
VBW 3MHz
Detector Peak

Trace Max Hold
Sweep Time Auto

10.3 10.3 DEVIATION FROM STANDARD
No deviation.

10.4 10.4 TEST SETUP

EUT <+——RF cable——{ TOnscend test system

Record PC

10.5 10.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

10.6 10.6 TEST RESULTS
Please refer to the APPENDIX I.
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1111. CONDUCTED SPURIOUS EMISSION

11.1 1.1 LIMIT

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

11.2 11.2 TEST PROCEDURE
a. The EUT was directly connected to the tonscend test system and antenna output port as show in the block

diagram below.
b. The following table is the setting of the spectrum analyzer:

Spectrum Parameters Setting
Start Frequency 30 MHz
Stop Frequency 26.5 GHz

RBW 100 kHz

VBW 300 kHz
Detector Peak

Trace Max Hold
Sweep Time Auto

11.3 11.3 DEVIATION FROM STANDARD
No deviation.

11.4 11.4 TEST SETUP

EUT <«——RF cable——{ TOnscend test system

Record PC

11.5 11.5 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.

11.6 11.6 TEST RESULTS
Please refer to the APPENDIX J.
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1212. MEASUREMENT INSTRUMENTS LIST

No. Equipment Manufacturer Type No. Serial No. Callljt;]rt?lted
1 EMI Receiver Rohde&Schwarz ESCI 1166.5950.03 | 2023/10/14
2 AMN Rohde&Schwarz ENV216 3560.6550.05 | 2023/10/14
3 AMN Schwarzbeck NSLK8127 #829 2023/10/14
4 | ECSREINRE | Rohdesschwarz | RP-X1 \ 2023/10/14
5 ECSICEEIIeN RF Rohde&Schwarz Sapre sm \ 2023/10/14
6 EMI Receiver Rohde&Schwarz ESR7 102013 2023/10/14
7 Spectrum analyzer | Rohde&Schwarz FSV30 103741 2023/10/17
8 EMI receiver Rohde&Schwarz ESU 100184 2023/07/20
9 Spectrum analyzer KEYSIGHT N9010A-44 MY51440158 | 2023/10/17
10 Loop Antenna* Schwarzbeck FMZB1519B 00029 2025/07/03
11 | Integral Antenna | Schwarzbeck | VULB9163 | o o0lS | 20231020

BBHA BBHA 9120D

12 Integral Antenna Schwarzbeck 9120D 1201 2023/10/15
13 Integral Antenna Schwarzbeck BBHA 9170 9170#685 2023/10/14
14 Preamplifier | CD Systems Inc | "7 99090 | 85060000 | 2023/10/15
15 Preamplifier Schwarzbeck BBV9721 9721-019 2023/10/15
16 Preamplifier emci EMCO12645 980417 2023/10/16
17 | ECSREINRE | Rondesschwarz | AP-X1 \ 2023/10/14
1g | Power Colection Tonscend JS0806-2 | 188060134 | 2023/5/4

Tonscend Test
19 System Tonscend 2.6.77.0518 NA NA
20 10dB Attenuator Tonscend 10dB NA NA
Temp&Humidity

21 Recorder Anymetre JRI00 NA 2023/12/14
22 Filter STI STI115-9845 N/A N/A

23 Filter STI 5.1G N/A N/A

24 Filter STI STI115-9845 N/A N/A

25 Testing Software EZ-EMC TW-03A2 N/A N/A

“N/A” denotes no model name, serial no. or calibration specified.

- “* calibration period of equipment list is three year.
- Except * item, all calibration period of equipment list is one year.
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APPENDIX A - AC POWER LINE CONDUCTED EMISSIONS
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‘Test Mode ‘TX Mode_2Mbps Channel 78 Phase Line
Leved [dBu\v]
B [ o e —————— —————— ——— i -
| | i | I [ | 1 | 1 ] | i [ | ] ]
MNMek===bkac=aa hkesssbtacsdacskadlcsbltahdacssascsasasa= B - deacssdacsdacsdadadabldecscscsa s o= [ P <
| | | I [ [ [ 1 | 1 ] I | LI L] 1
80 e = | atzmdeebedotebdeeeen e 1----- 1-m - o e f f
-1-, e Qe g S T 1 :
[ L] 1
B T T | ok P B tod-1- il - -- beem e
] ] ;

We===k===== kecchkecdeckadabkahdaaaa=a==t P T P ) — — — — — —
1 1 1 1 1 1 1 1 1
n i i i i i i i i i

150k 300k 400k 600k 8O0k 1M M M 4M S5M 6M BM 10M 20M  30M
Frequency [Hz]

¥ X xMES JT-1126805 fin

MEASUREMENT RESULT: "JT-1126B05 fin"

2022-11-26 17:11

Freguency Level Transd Limit Margin Detector Line PE
MHz dBuV dB deuV de
0.154000 52.00 10.1 =13 13.8 QF Ll GND
0.160000 32.60 10.1 &6 12.9 QF Ll GND
0.186000 50.40 10.1 &4 13.8 QF Ll GND
0.150000 531.60 10.1 &4 12.4 QF Ll GND
0.214000 48 .10 10.1 &3 14.9 qQF Ll GHND
0.224000 45.40 10.1 &3 17.3 QF Ll GND

MEASUREMENT RESULT: "JT-1126B05 fin2"

2022-11-26 17:11

Freguency Level Transd Limit Margin Detector Line PE
MHz dauV dB deuV dB
11.315%500 30.30 10.5 50 15.7 awv L1l GHND
11.405000 30.20 10.5 50 15.8 Aav L1 GND
11.535500 31.20 10.5 30 l8.8 av Ll GND
11.580500 31.40 10.5 50 18.6 AWV L1 GND
11.877500 30.70 10.5 50 15.3 av L1 GND
12.017000 30.70 10.5 50 15.3 awv L1l GHND
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX Mode_2Mbps Channel 78 Phase Neutral
Ll [I8uV]
e S U R ——
[ ] i i i i i I ia i i [ ] i | I I B | i L]
] ST S kzscalcasdazskalsbhal dc s s = oo = ol J.____I___=__J.__I_.l_1_l _________ il = = |
m Y0 0 O B SO A S AR
5 Y P i1 : :
40 S LR R
) i ii i
o A i
1|:|----:- ----- T (Ut R U ™ U1 S R N L LR S S ] L e T ——
H ; I i i - H
T Ok 400k GO0k SO0 1M 2 A 4 S W EW 10M FOM 30M
x x x HES JT-112EE0E Eim

MEASUREMENT RESULT: "Jr-1126B06 fin"

2022-11-26 17:14

Frequency Level Transd Limit Margin Detector Line EE
MH = deuV dn dBuV dn
0.150000 35.70 0.1 GG 0.3 Qg H GH D
0.15E000D 51L.00 0.1 66 14.6 gP H GH D
0.170000 50.90 10.1 63 14.1 gF H GHD
0.193z000 4B.30 10.1 G4 15.6 QF H GH D
0.256000 43.70 1D.2 62 17.9 gPF H GH D
0.300000 40.20 1D.2 &0 20.0 gP H GHD

MEASUREMENT RESULT: "JT-1126B06 fin2"

2022-11-26 17:14

Fraquency Level Transd Limit Margin Detectar Line FE
MH= dEuy dB dBul dB
0.64E000 25.30 1D.4 46 20.7 AV H GH D
2.0B5500 23.20 1D.2 46 22.B AV H GH D
11.364500 ZE.B0 0.5 50 23.2 AV H GHD
11.756000 27.60 0.5 30 22.4 AV H GH D
12.083500 27.10 1D.5 50 22.9 M H GH D
12.z2z24000 27.10 0.5 50 22.9 MY H GHD
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX B - RADIATED EMISSION -9 KHZ TO 30 MHZ

|Test Mode ITX Mode_2Mbps Channel 78 |

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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APPENDIX C - RADIATED EMISSION - 30 MHZ TO 1000 MHZ
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‘Test Mode ‘TX Mode_2Mbps Channel 78 Polarization Vertical

Radiated Emission Measurement

oo dEuWm
B0
FOC_PARTIS B_03k GF |
50
I
a0
‘t 4
m " poak
MWI‘"‘
N Nl
i e T W Ly
0
oo
T T 90,000 [Hiiz] 00 &U0.800 000

Frequency | Reading | Factor | Level | Limit |Margin Height | Aziemh
(MHz) (dBuv) | (dBim) |[dBuvim) |[dBuvim) | (dB) fem) | fdeg
4B3318 | 1405 | 1455 | 2860 | 4000 |11.40 QF | 100 | 258
2 | 14B4410 | 1792 | 1566 | 3368 | 4350 | 992 QP | 100 | 169
3° | 1666514 | 1808 | 1535 | 3433 | 4350 | 917 | QP | 100 | 138
4 | 2300085 | 2257 | 1295 | 3562 | 4600 |10.48 QP | 100 | 217
5 | 3035437 | 1121 | 1485 | 2606 | 4600 |[19.94| QP | 100 | 265

PIF Remark

m|To|T T T

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX Mode_2Mbps Channel 78 Polarization Horizontal

Radiated Emission Measurement
o Bl m

FIC_PAHT1S_fi_03k_OF

oo
] =TT Q0,000 [Hiiz] 200006 &00.800 10000
Frequency | Reading | Faclor | Level Limit  [Margin Hesght | Asiermith

No. | " mHz) | (@Buv) | (@Bm) |(dBuvim)|(dBuvim)| (aB) |T°| ) | (degy | FYF | Remark

139.8508 1807 13.85 32.92 4350 |10.58 QP 200 156
27 | 237.4780 24 92 13.26 38.18 4600 | 7.82 arp 200 147
3 297.2240 [ 1780 14 68 32.58 46.00 | 13.41 l arP 200 136
4 4721760 1385 18.26 zZ1n 4600 |[13.88 QP 200 188

m| T o

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX D - RADIATED EMISSION - ABOVE 1000 MHZ
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[ Test Mode | TX 2402 MHz _CHO_2Mbps Polarization Vertical
Radiated Emission Measurement
100.0 dBuV/m
90
1¢
w -
FCC 158 ABDVE 1G6-PK
70
1]
FCC| 158 ABOVE _16_AVG
50 i peak
| ISt S Sk
an 1 1 |J.L| MWM
30
20
10
o
1000, 000 3000.000 MHz] £000.000 9000.000 TR000.
Frequency | Reading | Factor Level Limit  Margin Height | Azimuth
No. | " (MHz) | (dBuV) | (dBIm) |(dBuVim)|(dBuvim) (dB) D€' | (om) | (cegy | P/F | Remark
1+ | 2390667 | 9208 & 096 | 8212 | 7400 | 812  peak
2 | 4804000 | 5172 | 501 | 4671 | 7400  27.29| peak

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX 2402 MHz _CHO_2Mbps Polarization Horizontal
Radiated Emission Measurement
100.0  dBuVim
a0
¥
80
FCC 158 ABOVE 16-PK
0
&0
FCC| 158 ABDVE_16_AVG
50 5 A PV peak
| WHWM ¥ Mg AT
40 I l u.h. MW
30
20
10
00
1000, 000 3000.000  [MHz) £000.000 9000.000 18000.
Frequency | Reading | Factor | Level Limit Margin Height | Azimuth
No- | " "(MHz) | (dBuV) | (dBim) |(dBuvim)|(dBuvim)| (dB) || (em) | (deg) | P/F | Remark
1* | 2399667 92.08 -8.96 8212 7400 | -812  peak
2 4804.000 51.72 -5.01 46.71 7400 2729 peak

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[ Test Mode [TX 2480 MHz _CH78_2Mbps Polarization Vertical
Radiated Emission Measurement
1000  dBuvim
90
%
B0
FCC 158 ABDVE 16-PK
70
&0
FCC| 158 ABDVE _16_AVG
o ;q*'"k.-«,. v e
e e e i
40 ; [, | Y e el st
T b
30
20
0
0.o
1000, 000 3000.000  [MHz] 6000.000 9000, (00 160
Frequency | Reading | Factor | Level Limit Margin Height | Azimuth
No. | " " MHz) | (dBuV) | (dB/m) |(dBuVim)|(dBuvim)| (dB) "€ | (em) | (degy | P/F | Remar
1+ | 2479000 | 9325 | 976 | 8349 | 7400 @ -9.49  peak
2 | 4960000 | 5339 | <460 | 4879 | 7400 2521 peak

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.

Page 37 of 75




T

|||*

Report No.: FCC022022-6064RF6

TTest Mode |TX 2480 MHz _CH78_2Mbps Polarization Horizontal |
Radiated Emission Measurement
1000 dBuV/m
a0
80 1
i FCL 158 ABOVE 16-PX
Fitl
&0
FCC| 158 ABDVE_16_AVG
50 pardy Ml’m
wwj,.mmwuh sty =
40 | i e
30
20
10
0.0
1000, N0 3000. D0m [MHz] GOOD_ D00 ‘S000. 000 18000,
Frequency | Reading @ Factor Level Limit  Margin Height | Azimuth
No. (MHz) (dBuV) | (dB/m) |(dBuVim)|(dBuVim)| (dB) || (em) | (deg) | P/F | Remark
1* 2479.000 B88.80 -9.76 T9.04 7400 | -5.04 peak
2 4960.000 51.75 -4.60 4715 7400 | 2685 peak

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[ Test Mode | TX 2402 MHz _CHO_2Mbps Polarization Vertical

Radiated Emission Measurement
1000 dBu¥/m

3

FCC 158 ABOVE 1H{IPK

FCC 158 7]
5 nnnw_hf [ 4ve
50 |

peak

0.0
2300, 000 (MHz) 24100

No. Frequency | Reading = Factor | Level Limit Margin Detector | HEiONt | Azimuth
(MHz) (dBuv) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB) (cm) | (deg)
1 2310.000 50.46 -10.19 4027 7400 |33.73 peak
2 2390.000 50.31 -9.99 40.32 7400 |33.68 peak
3* 2401823 92.47 -0.96 8251 7400 | -851 peak

PIF Remark

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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‘Test Mode ‘TX 2402 MHz _CHO_2Mbps Polarization Horizontal
Radiated Emission Measurement
000 dBuv/m
90
3
80 #,
FCC 158 ABOVE 1§{PK
70 [
i |
FCC 158 nnnw_;hf_ VG
50
40 peak
an
20
10
0.0
230, 000 MHz] Z410.0
Frequency | Reading  Factor | Level Limit |Margin Height | Azimuth
No.- | " "(MHz) | (dBuV) | (dBIm) |(dBuVim)|(dBuvim) (dB) S| (om) | (deg) | P/F | Remark
1 2310.000 51.08 -10.19 40.89 7400 | 3311 peak
2 2390.000 5060 -9.99 40 61 7400 | 3339 opeak
3* | 2401.787 81.57 -5.96 8161 7400 | -761  peak

REMARKS:
(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[ Test Mode [TX 2480 MHz _CH78_2Mbps Polarization Vertical
Radiated Emission Measurement
W00 B
90
- i
{ 1 FCC 158 ABOVE 16-PK
i i
- I,-’L,I |I FCL 158 ADDVE_1G_AVG
T Wf | M
a0 ”‘{A.AWM%”AF&
o
20
m
oo
200 e 100
Frequancy | Reading | Factor | Level Limit  [Margin Hesight | Azienuth
No- | " mHz) | (@Buv) | (@Bm) |(dBuvim)|(dBuvim)| (aB) |TS°| em) | (degy | PP | Remark
1° | 2483500 | 5656 | 075 | 46.81 | 7400 |27.19 peak P
2 | 2500000 | 5062 | 9.70 | 40.92 | 74.00 |33.08 peak P
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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[ Test Mode [TX 2480 MHz _CH78_2Mbps Polarization Horizontal
Radiated Emission Meas urement
fpnn B m
50
- % FCC 158 ABOVE 162K
g i
o I|' I|I FCC 158 ABDVE_1G_AVG
b r—
a0 -*'-""hj Ik*‘- et ety e st e it
b
2
m
wo
2T 00 ] 100
Frequency | Reading | Faclor | Lewel Limit  |[Margin Height | Azieutn
No. | "Mz | (@Buv) | (dBm) |(dBuvim) |(dBuvim)| (aB) | TS| fem) | (deg) | FVF | Remark
2483500 | 5054 | ©.75 | 40.79 | 7400 |33.21| peak P
2% | 2500000 | 5128 | 970 | 4150 | 7400 |32.41 peak P
REMARKS:

(1) Measurement Value = Reading Level + Correct Factor.
(2) Margin Level = Measurement Value - Limit Value.
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APPENDIX E - NUMBER OF HOPPING FREQUENCY

Page 43 of 75




= == Report No.: FCC022022-6064RF6
Test Mode Antenna Channel ResultfNum] Limit[Num] Verdict
DH5 Ant1 Hop 79 215 PASS
2DH5 Ant1 Hop 79 215 PASS
DH5 Ant1 Hop

Agilent Spectrum Analyzer - Swept 5A

SEMSE:INT | ALIGN AUTO 10:13:51 AMMov 28, 2022
Avg Type: Log-Pwr 2
PHO: Fast —»— Trig:FreeRRun Avg|Held: 2000/2000 M fofits
IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
Ref 20.00 dBm

pAAAARANAnAAR

UL
IR BELLARRN AL Shbin

MKR| MODE| TRC| 5CL ® T FUNCTION FUNCTION WIDTH FUNCTION YALLE =

N T1]F] 2.401920 5 GHz 2464Bm | ]
2 INEEREE 2,479 9930 GHz 3244¢Bm| | 000 0000000000000 ]
rrr ]

3
4
5 I
6 I
7
8

SEMSE:INT ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Held: 2000/2000
IFGain:Low #Atten: 30 dB

Mkr1 2.401 670 0 GHZ
Ref Offset 2.36 dB
E%ngdiv RZf 25.?)0 dBm -1.520 dBm

ﬁl e _I" finacen i_ Nontin I""-I“‘ iy I'_f e I“i'“f' i I'I’i"_l" f I'i'i"_I' s IIIE ol
s

Stop 2.48350 GHz
#VBW 300 kHz Sweep 8.000 ms (1001 pts)

MKF| MODE TRE] SCL B ¥ FUNCTION | FUNCTIONWIDTH FUNCTION VALUE -
N J1[Ff] 2.401 670 0 GHz 4520déBm [ 0 0000000000000 |
2 IR 2.479 909 5 GHz 1474dBm| [ ]

I N
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APPENDIX F - AVERAGE TIME OF OCCUPANCY
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‘Test Mode ‘Hopping Mode_1Mbps, 2Mbps
Data Packet Frt(a’\qllllj_'ezr;cy Bur?rtn \é\;idth To;alul-rlrtl)]ps Dw<(arITI];I')ime Li(rz;ts Test Result
DHA1 2441 0.377 320 120.64 0.4000 Pass
DH3 2441 1.633 160 261.12 0.4000 Pass
DH5 2441 2.881 107 307.31 0.4000 Pass
2DH1 2441 0.385 320 123.2 0.4000 Pass
2DH3 2441 1.638 160 262.08 0.4000 Pass
2DH5 2441 2.886 107 307.84 0.4000 Pass
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CH39-DH1

ALIGN AUTO 11:31:44 AMNay 28, 2022
Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fast ~»— Trg:Yideo
IFGain:Low #Atten: 30 dB

Ref Offset 2,36 dB
1LO dBidiv. Ref 20.00 dBm
og

N
IR [ Y Ll i ™ il
IO O O ikl O i R i o Ll
B L I 0 O O B |

MKF MODE| TRC| SCL FUNCTION FUMCTION WIDTH FUNCTION ¥aLUE =

WAz |1[t [ 377.0 us -004dB
2 ll_!l

ALIGN AUTO
Avg Type: Log-Pwr

IFGain:Low #Atten: 30 dB

Ref Offset2.36 dB
Ref 20.00 dBm

o
S B A
*_____

TSR T V"""IWI'!I'F'T’H‘H'HVM'FFW" P J'
i ‘ At b

MKF| MODE| TRC| $CL FUNCTION FUMCTION WIDTH FUNCTIOM YaLUE =

1 IAEEEETS 1,633 ms 6 1= =
i F [1]¢t] 997.0 us 298dBm T 0000000 ]
I R

=N e e

==y

=
@
o
[
5
g
o
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CH39-DH5

ALIGN AUTO 10:13:58 AMNay 28, 2022
Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fast ~»— Trg:Yideo
IFGain:Low #Atten: 30 dB

Ref Offset 2,36 dB
1LO dBidiv. Ref 20.00 dBm
og

MKF MODE| TRC| SCL FUNCTION FUMCTION WIDTH FUNCTION ¥aLUE =

WAz |1[t [ 2,881 ms 3 osdB| |
2 ll_!l

ALIGN AUTO
Avg Type: Log-Pwr

IFGain:Low #Atten: 30 dB

Ref Offset2.36 dB
Ref 20.00 dBm

MKF| MODE| TRC| $CL FUNCTION FUMCTION WIDTH FUNCTIOM YaLUE =

1 IAEEEETS 385.0 us 0 0Bl ! 0 0000000000000 |
i F [1]¢t] 857.0 us 947dBm 000000000000 ]
I R

=N e e

==y

=

@

o
[
5
g
o

Page 48 of 75



Report No.: FCC022022-6064RF6

CH39-2DH3

ALIGN AUTO 11:38:43 AMNav 28, 2022
Trig Delay-1.000 ms Avg Type: Log-Pwr
PNO: Fast ~»— Trg:Yideo
IFGain:Low #Atten: 30 dB

Ref Offset 2,36 dB
1LO dBidiv. Ref 20.00 dBm
og

MKF| MODE| TRC) SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

Az [ 1]t [IA 1,638 ms 2 0odB| |

2 I l-_!l [ 1

3

4

5

6

T

8

9

10

11 | e
o —m_l
MSG STATUS

ALIGN AUTO
Avg Type: Log-Pwr

PNO: Fast ~—»— T1rig: Video
IFGain:Low #Atten: 30 dB

Ref Offset2.36 dB
Ref 20.00 dBm

wrmmrmmr “wrnmrll'nmmrr FI"H'W' II"W"""’MI‘I"IWW'F“'"W"F mrRr W"'NW F""’"l”""'['

vombaba o s L b

MKF| MODE| TRC| $CL FUNCTION FUMCTION WIDTH FUNCTIOM YaLUE =

N A2 (1]t (A 2,886 ms 0 asdB 00000 | 00000 |
[ F [1[¢t] 997.0 us A43dBm ]
- 1
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APPENDIX G - HOPPING CHANNEL SEPARATION
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Report No.: FCC022022-6064RF6

Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
DH5 Ant1 Hop 1.118 20.631 PASS
2DH5 Ant1 Hop 1.026 20.874 PASS

DH5 Ant1 Hop

Agilent Spectrum Analyzer - Swept SA

xRl RF SEELFE SEMSE:INT ALIGEN AUTO

Center Freq 2.441500000 GHz . Avy Type: Log-Pwr
PHO: Fast 50 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 JB

Mkr1 2.440 819 GHZ
Ref 20.00 dBm 3.291 dBm

0o T ]
A L L A B VO L L A
A N e . I N s I
I I T R

Center 2.441500 GHz
#Res BW 300 kHz

MER MODE| TRC| SCL » i FUMCTION FUNCTION wIDTH FUNCTION WALUE B

M N [1]f] 2440819 GHz 3291dBm| |
[ N | 2.442 007 GHz 2999dBm| |
r - ]

SENSE:INT ALIGHAUTO

Avg Type: Log-Pwr
PNO: Wide (,0 THg:Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
Ref 20.00 dBm

MR MODE| TRC| SCL kS i FUMCTION FUNCTION WIDTH FUMCTION WALUE -

0 N [1]F] 2.440 612 GHz 5152dBm| |
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APPENDIX H - BANDWIDTH
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Test Mode Antenna Channel 20db EBW[MHZz] OCB [MHZz]
2402 0.948 0.863
DH5 Ant1 2441 0.955 0.855
2480 0.948 0.858
2402 1.308 1.202
2DH5 Ant1 2441 1.311 1.186
2480 1.311 1.199

20 dB Bandwidth

T

DH5 Ant1 2402

Agilent Spectrum Analyzer - Decupied BW

506 AC

SEMSE:INT]

IGNAUTO |

05:28:28 PMNow 25, 2022

Center Freq 2.402000000 GHz
#IFGain:Low e

Ref Offset 2.36 dB
Ref 22.36 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
862.78 kHz
-22.457 kHz
947.9 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.402000000 GHz
Trig: Free Run
#Atten: 30 dB

#/BW 100 kHz

Total Power 9.01 dBm

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

Avg|Held: 100/100

Radio Std: None
Radio Device: BTS

Mkr3 2.402452 GHz
-18.647 dBm

Span 2 MHz
Sweep 2.667 ms
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DHS5 Ant1_2441

SENSE:INT ALIGN AITO

09:52:31 AMMov 28, 2022

Center Freq: 2.441000000 GHz
—— Trig:Free Run Avg|Held: 100{100

#IFGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref Offset 2.36 dB

10 dBidiv Ref 22.36 dBm

Center 2.441 GHz

#Res BW 30 kHz #/BW 100 kHz

Total Power 9.60 dBm

Occupied Bandwidth
862.17 kHz
-25.108 kHz
955.2 kHz

OBW Power
xdB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Mkr3 2.441453 GHz
-17.817 dBm

Sweep 2.667 ms|

DH5 Ant1 2480

SEMSE:INT] ALIGN AUTO

10:37:08 AMMov 28, 2022

Center Freq: 2.480000000 GHz
—»— Trig:Free Run Avg|Held: 100{100

#IFGain:Low #Atten: 30 dB

Ref DOffset2.34 dB

0 dBidiv Ref 22.34 dBm

1
L

#VBW 100 kHz

Total Power 9.73 dBm

Occupied Bandwidth
857.35 kHz
-26.242 kHz
948.4 kHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio Std: None

Radio Device: BTS
Mkr3 2.480448 GHz
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2DH5_Ant1_2402

SEMSE:INT ALIGN AUTO 10029:26 AMMov 28, 2022
Center Freq: 2.402000000 GHz Radio Std: None
—— Trig:Free Run Avg|Held: 100{100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.40263 GHz

Ref Offset 2.36 dB
10 dBidiv Ref 22.36 dBm
L

Center 2.402 GHz
#Res BW 30 kHz #VBW 91 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 8.68 dBm
1.1945 MHz

Transmit Freq Error -23.893 kHz OBW Power 99.00 %
x dB Bandwidth 1.308 MHz x dB -20.00 dB

2DH5 Ant1 2441

SEMSE:INT ALIGN AUTO 11:01:49 AMMov 28, 2022
Center Freq: 2.441000000 GHz Radio Std: None

—»— Trig:Free Run Avg|Held: 100{100
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 2.36 dB Mkr3 2.441631 GHz

10 dBidiv Ref 22.36 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 9.22 dBm
1.1898 MHz

Transmit Freq Error -24.246 kHz OBW Power 99.00 %
x dB Bandwidth 1.311 MHz x dB -20.00 dB

MSG STATUS
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2DH5_Ant1_2480

| SENSE:INT) ALIGNAUTO

11:12:19 AMMNov 28, 2022

Center Freq: 2.480000000 GHz
—»—~ Trig:Free Run

#IFGain:Low #Atten: 30 dB

Avg|Hold: 100100

Radic Std: None

Radie Device: BTS

Ref Offset 2.34 dB
Ref 22.34 dBm

10 dBidiv
L

#V/BW 100 kHz

Occupied Bandwidth Total Power

1.1871 MHz
-23.213 kHz
1.311 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

9.70 dBm

99.00 %
-20.00 dB

Mkr3 2.480633 GHz

Sweep 2.667 ms

99 % Occupied Bandwidth

DH5 Ant1 2402

Agilent Spectrum Analyzer - Dccupied BW

S0%  AC SEMSE:INT]| ALIGN AUTO

05:22:00 PM Now 25, 2022

CenterFreq: 2.40=2000000 GHz
—— Trig:Free Run

#IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
Ref 22.36 dBm

Center 2.402 GHz
#VBW 100 kHz

Occupied Bandwidth Total Power 8.96 dBm

863.49 kHz
-21.989 kHz
948.0 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-20.00 dB

MSG STATUS

Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS
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DHS5 Ant1_2441

SEMSE:INT) ALIGN AUTO

09:59:18 AMMov 28, 2022

Center Freq: 2. 441000000 GHz
—— Trig:Free Run Avg|Held: 100{100
#IFGain:Low #Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref Offset 2.36 dB
10 dBidiv Ref 22.36 dBm
L

Center 2.441 GHz
#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth Total Power 9.88 dBm
855.11 kHz

Transmit Freq Error -25.972 kHz OBW Power 99.00 %
x dB Bandwidth 948.9 kHz x dB -20.00 dB

Sweep 3.333 ms|

DH5 Ant1 2480

Agilent Spectrum Analyzer - Decupied BW

506 AC SEMSE:INT] ALIGN AUTO

10:36:58 AM Moy 28, 2022

Center Freq: 2.480000000 GHz
—»— Trig:Free Run Avg|Held: 100{100
#IFGain:Low #Atten: 30 dB

Ref DOffset2.34 dB
10 dBidiv Ref 22.34 dBm

#VBW 100 kHz

Occupied Bandwidth Total Power 9.94 dBm
858.11 kHz

Transmit Freq Error -25.175 kHz OBW Power 99.00 %
x dB Bandwidth 945.6 kHz x dB -20.00 dB

MSG STATUS

Radio Std: None

Radio Device: BTS
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2DH5_Ant1_2402

SENSE:INT ALIGN AITO

10:22:15 AMMov 28, 2022

#IFGain:Low

—— Trig:Free Run

Center Freq: 2.402000000 GHz
Avg|Hold: 100/100

#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref Offset 2.36 dB

10 dBidiv Ref 22.36 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2030 MH=z

-23.242 kHz
1.312 MHz

Transmit Freq Error
x dB Bandwidth

#/BW 100 kHz

Total Power 8.15 dBm

OBW Power
xdB

99.00 %
-20.00 dB

Sweep 3.333 ms|

2DH5 Ant1 2441

SEMSE:INT] ALIGN AUTO

11:01:38 AMMov 28, 2022

#IFGain:Low

Ref Dffset 2.36 dB

0 dBidiv Ref 22.36 dBm

1
L

Occupied Bandwidth
1.1863 MHz
-24.485 kHz
1.312 MHz

Transmit Freq Error
x dB Bandwidth

—»— Trig:Free Run

Center Freq: 2.441000000 GHz

#Atten: 30 dB

#VBW 100 kHz

Total Power 9.65 dBm

OBW Power
x dB

99.00 %
-20.00 dB

STATUS

Avg|Held: 100/100

Radio Std: None

Radio Device: BTS
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2DH5_Ant1_2480

RF 50 0 ALIGNAUTO I

11:12:08 AMMNov 28, 2022

Center Freq: 2.480000000 GHz
—»—~ Trig:Free Run Avg|Held: 100{100
#Atten: 30 dB

Center Freq 2.480000000 GHz

#IFGain:Low

Radic Std: None

Radie Device: BTS

Ref Offset 2.34 dB
Ref 22.34 dBm

Center 2.48 GHz
#Res BW 30 kHz

#V/BW 100 kHz

Total Power 9.21 dBm

Occupied Bandwidth
1.2000 MHz
-21.148 kHz
1.343 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Span 3 MHz,
Sweep 3.333ms
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APPENDIX | - CONDUCTED PEAK OUTPUT POWER
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Test Conducted Peak Conducted .
Mode Antenna Channel Power[dBm] Limit[dBm] Verdict
2402 2.81 <20.97 PASS
DH5 Ant1 2441 3.38 <20.97 PASS
2480 3.58 <20.97 PASS
2402 3.69 <20.97 PASS
2DH5 Ant1 2441 4.22 <20.97 PASS
2480 4.31 <20.97 PASS
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DH5 Ant1 2402

Agilent Spectrum Analyzer - Swept SA

| S0 AC | SENSEINT|

ALIGN AUTO

03:22:46 PMNov 25, 2022

Center Freq 2.40200000 GHz .
PNO: Fast -»— Trig:Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
Ref 20.00 dBm

#VBW 3.0 MHz

Avg Type: Log-Pwr

AvglHold: 1001100

Sweep 1.333 ms (10001 pts;

Span 3.000 MHz

DHS5 Ant1 2441

SEMSEIMT]

ALIGHAUTO

09:59:07 AMNow 28, 2022

Center Freq 2.441000000 GHz _
PNO: Fast —»— Trig:Free Run
IFGain:Low #Atten: 30 dB

Ref Dffset 2.36 dB
Ref 20.00 dBm

10 dBidiv
Log

| T |

#VBW 3.0 MHz

Avg Type: Log-Pwi
Avg|Hold: 100/100

—

Sweep 1.333 ms (10001 pts

r

Mkr1 2.440 807 1 GHz
3.378 dEm

Span 3.000 MHz

[STATUS.
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DH5_Ant1 2480

[soe ac | [ sENSENT] ALIGHAUTO | 10:36:44 AM Nov 28, 2022
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Fast -»— Trig:Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 30 dB

Agilent Spectrum Analyzer - Swept SA

Ref Offset 2.34 dB
Ref 20.00 dBm

Span 3.000 MHz
#VBW 3.0 MHz Sweep 1.333 ms (10001 pts

2DH5 Ant1 2402

SENSEINT ALIGHAUTO | 06:48:14 PM Moy 16, 2022
Center Freq 2.402000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 799 GHz
Ref Offset 2.36 dB
1L%gBldiv Rfef zg.eoo dBm 3.686 dBm

HE N P <ot N N e A
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Report No.: FCC022022-6064RF6

Agilent Spectrum Analyzer - Swept SA

SENSEINT| ALIGNAUTO | 06:51:34 PMNov 16, 2022
Avg Type: Log-Pwr
PNO: Fast -»— Trig:Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
1LD dBidiv Ref 20.00 dBm

#VBW 6.0 MHz

2DH5 Ant1 2480

SENSEINT ALIGHAUTO |

Center Freq 2.480000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.479 827 GHz
Ref Offset 2.34 dB
10 dBidiv Rfef zgeoo dBm 4.307 dBm

T 7T T I
----......-....----
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Report No.: FCC022022-6064RF6

APPENDIX J - CONDUCTED SPURIOUS EMISSION AND
CONDUCTED BAND EDGE
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Report No.: FCC022022-6064RF6

Band edge

2402

DH5 Ant1 L
Agilent Spectrum Analyzer - Sweut SA

ALIGH AUTD 05:28:47 PM Moy 25, 2022
Avy Type: Log-Pwr

PNO: Fast -»— Trig:Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 30 dB

Ref Offset 2.36 dB
1LD dB/div  Ref 20.00 dBm
og

MKR| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE -
A N J1[f] 2 402 0 GHz 2, 564 =11 I
[ N [1[f] 2.400 0 GHz 20792dBm| [ 0]
2,390 0 GHz £0048dBm[ [ 0000000000000 ]

2.3541 GHz 56.566 dBm

t1_High_ 2480

[ SEnsE:NT] ALIGH AUTO
Avg Type: Log-Pwr
PNO: Fast -»— Trig:Free Run Avg|Hold: 1004100
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB
1LOgB!d|v Ref 20.00 dBm

MKR| MODE| TRC| SCL bl FUNCTION FUNCTION WIDTH FUNCTION WALUE

»

i

N\N\N\

S
@
()
@
B
d
&
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DH5 Ant1_Low Hop 2402

AC |
Center Freq 2.356000000 GHz

Agilent Spectrum Analyzer - Swept 5A

SENS ALIGH AUTD 06:23:00 PM Moy 16, 2022
Avy Type: Log-Pwr

PNO: Fast -+ Trig:Free Run Avg|Hoeld: 2000/2000

IFGain:Low #Atten: 30 dB

Ref Dffset 2.36 dB
10 dBidiv  Ref 20.00 dBm
Log

MKF| MODE| TRC| SCL FUMCTION FUNCTION WIDTH FUNCTION VALUE =

1 III-- 2 404 9 GHz 2. 625 dBm| |

2390 0GHz 560%dBm| [ [
2,383 1 GHz £54.945 dBm

ALIGH AUTD

Avg Type: Log-Pwr
PNO: Fast -»— Trig:Free Run Avg|Hold: 2000/2000
IFGain:Low #Atten: 30 dB

Ref Offset 2.34 dB
1LD dBidiv  Ref 20.00 dBm
og

MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =
1 m--—
2
5
4 [ 94s35GHz| 51838 aBm|
5 —
§ 1
7 I
8 I
9 ]
10 ]
"1 S O S S S S —T————S, -
it R, |
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IF

PNO: Fast -»— Trig:Free Run Avg|Hold: 1004100

2DH5 Ant1 Low 2402

| SEMNSE!INT) ALIGH AUTD
Avg Type: Log-Pwr

Gain:Low #Atten: 30 dB

10 dBldiv
Lo °d

Ref Offset 2.36 dB
Ref 20.00 dBm

MKF| MODE| TRC| SCL

- 2 401 8 GHz
2.390 0 GHz

FUNCTIDN FUNETIDN WIDTH FUNCT\UN WaLUE [

-60 385 dBm
55319 dBm

10 dBidiv
Log

PNQ: Fast —»— Trig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref DOffset2.34 dB
Ref 20.00 dBm

SENSEIMNT ALIGHAUTO
Avg Type: Log-Pwr

MKR| MODE| TRC| SCL

M N [1[f] 2 480 2 GHz 2. 449 dBm

[ f|
[ f] 2.500 0 GH!
[ f] 2.483 9 GH

FUNCTION FUNCTION WIDTH FUNCTION WALUE B

54.137 dBm
58256 dBm
53522 dBm
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2DH5 Ant1 Low Hop 2402

| SENSEINT|

ALIGN AUTO

10:34:34 AM Mow 28, 2022

PNO: Fast -»— Trig:Free Run
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold: 2000/2000

10 dBldiv
Lo °d

Ref Offset 2.36 dB
Ref 20.00 dBm

#VBW 300 kHz

Sweep 9.600 ms (1001 pts)

MKR| MODE| TRC| SCL

1 INEEREE 24030GHz 1139 dBm| |
2.400 0 GHz -29.558 dBm
2.390 0 GHz 57.741 dBm

FUMCTION

55932 dBm

FUMCTION WIDTH

FUNCTION VALUE [

ﬂ

10 dBidiv
Log

Ref DOffset2.34 dB
Ref 20.00 dBm

7
B
d
5

2DH5 Ant1 High H

o
©
N
g
oo
o

SEMSEIMT]

ALIGH AUTO

Avg Type: Log-Pwr
Avg|Hoeled: 2000/2000

—s— Trig:Free Run
#Atten: 30 dB

PNQ: Fast
IFGain:Low

#VBW 300 kHz

Sweep 9.600 ms (1001 pts)

MKR| MODE| TRC| SCL

M N [1[f] 2 478 8 GHz 2. 919 dBm

L f
2,500 0 GH
2.4930GH

_
I
I
I
]

FUNCTION

I
56230dBm| |
55675dBm| |
54239dBm| |

- 1

1

I B

I B

I I

I A

1

FUNCTION WIDTH

FUNCTION WALUE B

ﬂ

7
B
d
G

Page 69 of 75



Conducted Spurious Emission

Report No.: FCC022022-6064RF6

Agilent Spectrum Analyzer - Swept SA

DH5 Ant1 2402 0~Reference

ALIGN AUTO

05:29:03 PMMav 25, 2022

PNO: Wide -—»— Trig: Free Run
IFGain:Low #Atten: 20 dB

Avg|Hold: 100/100

Avg Type: Log-Pwr

Ref Offset 2.36 dB
Ref 12.36 dBm

EmE ae

.Center Freq 13.265000000 GHz

Ref Offset 2.36 dB
Ref 12.36 dBm

ISTATUS

SEMNSETNT| ALIGH AUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 1010

#Atten: 20 dB

ast —+—

bl
M N [1]
N |
3
4
5
6 I
7 I
8 ]
9 I
10 I
11 I

v FUNCTION FUNCTION WIDTH
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DH5 Ant1 2441 O~Reference

L RElsna  Ac ] INT] ALIGN AUTO 09:59:55 AMNov 28, 2022
Center Freq 2.441000000 GHz . Avg Type: Log-Pwr
PNO: Wide -»— Trig:Free Run Avg|Hold: 100100
IFGain:Low #Atten: 20 4B

Ref Offset 2.36 dB
Ref 12.36 dBm

IMSG ISTATUS

ALIGNAUTO | 10:00:23 AMMoy 28, 2022
Avg Type: Log-Pwr
PNO: Fast —»- Trig:FreeRun Avg|Hold: 10110
IFGain:Low #Atten: 20 dB

Mkr1 2.440 5§ GHz
3.051 dBm

MER MODE| TRC| SCL ® FUNCTION FUNCTION WIDTH FUNCTION VALUE B

B

U N |10f 24408GHz|  30sidBm| | |

2 KNS 48e00GHz|  3ogsodBm | | |

3 RN 4BE20GHz a93oBm | |

s EEENE 73525GHz| _ ABB9idBm | |

ENERE 97560 GHz|  68626dBm| | | |
I R B
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DH5_Ant1_24800~Reference

Report No.: FCC022022-6064RF6

SEMSEINT| ALIGN ALTO 10:37:35 AMNov 28, 2022

Avg Type: Log-Pwr
PNO: Wide -»— Trig:Free Run Avg|Hold: 100100
IFGain:Low #Atten: 20 dB

Mkr1 2.479 979 00 GHz

Ref Offset 2.34 dB
Ref 12.34 dBm 3.218 dBm

INNNRRNFAR
NNV iNE
RENNRV4NEE

IMSG ISTATUS

SENSEINT ALIGH AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hold: 10110
IFGain:Low #Atten: 20 <B

Mkr1 2.480 2 GHz
3.319 dEBm

MKR| MODE| TRC| SCL bl o FUNCTION FUNCTION WIDTH FUNCTION WALUE B

N [1]7] 2.480 2 GHz 33%dBm ! I ]

N | 4o606GHz| séedBm| | |
3 N | soe05GHz| aseomaBW| | |
4 N | 7aoTGHz| se0paBW| | |
5 I [ e9ipiGH| saisaBm| | | |
¢ I T
7 ]

o I I
o I I

10 I I

11 0 5 O -

i i -|

=
@
[}
“
B
d
&
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IMSG ISTATUS

2DH5 Ant1 2402 0~Reference

ALIGM AUTO 10:29:49 AMNav 28, 2022

Avg Type: Log-Pwr
PNO: Wide -»— Trig:Free Run Avg|Hold: 100100
IFGain:Low #Atten: 20 dB

Mkr1 2.401 821 15 GHz
Ref Offset 2.36 dB
1L%gB!div Reef 125.e36 dEm 2.675 dBm

RL RF |S0Q  AC |

Center Freq 2.402000000 GHz

ANNERRER1E
INNNRREEIE
s
INNEREEN

IAEREN N
INRNRERYS

RN
AN

DH5 Ant1 2402 30~26500

SENSEINT ALIGH AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hold: 10110 i
IFGain:Low #Atten: 20 <B

Ref Offset 2.36 dB
Ref 12.36 dEm

N[ 1] f] 2.4017 GHz 0.900 dBm

2 4.803 4 GHz
3 4.803 4 GHz
4 7.205 1 GHz
5 9.599 8 GHz
[
7
8

MKR| MODE| TRC| SCL bl o FUNCTION FUNCTION WIDTH FUNCTION WALUE B
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2DH5_Ant1_2441 0~Reference

L RF [50@  AC | SENSEINT| ALIGN ALTO 11:02:13 AM Moy 28, 2022
Center Freq 2.441000000 GHz _ Avg Type: Log-Pwr
PNO: Wide -»— Trig:Free Run Avg|Hold: 100100

IFGain:Low #Atten: 20 4B

Ref Offset 2.36 dB
Ref 12.36 dBm

AENNREENIE
BERNRERNING
AENNERRVAR!

IMSG ISTATUS

SENSEINT ALIGH AUTO
Avg Type: Log-Pwr
PNO: Fast —»— Trig:Free Run Avg|Hold: 10110
IFGain:Low #Atten: 20 <B

Mkr1 2.440 5 GHZ
Ref Offset 2.36 dB
Ref 12.36 dBm 20.156 dBm

N I N
lm.mnmmll .I TIN e aat stuin sttt el
Ao incosonnsiu bt RN I I R

I .

FUNCTION FUNCTION WIDTH FUNCTION WALUE B

o

2,440 6 GHz
4.882 0 GHz
4.882 0 GHz
7.3234 GHz
9.766 0 GHz

12 OVO~NHNEWN

—l§Eey iy

=
@
[}
“
B
d
&
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SEMSEINT|

ALIGN AUTO

11:12:44 AM Moy 28, 2022

PNO: Wide -»— Trig:Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 2.34 dB
Ref 12.34 dBm

ARNNREENLY
AENNRRNEE S
ANNNRREE: N
IANRARN D
NEREREVAN
A

Avg Type: Log-Pwr
Avg|Hold: 1001100

Mkr1 2.479 810 85 GHz
3.373 dBm

ISTATUS

2DH5 Ant1 2480 30~26500

SEMSETMT| ALIGHAUTO

Avg Type: Log-Pwr

PNO: Fast —»— Trig:Free Run Avg|Hold: 10110

IFGain:Low #Atten: 20 dB

Ref Offset 2.34 dB
Ref 12.34 dEBm

Mkr1 2.480 2 GHz
-0.110 dBm

MKR| MODE| TRC| SCL ® v FUNCTION
A N1 [f]  24803GHz[  0410dBm| |
4.959 6 GHz
4.959 6 GHz
7.439 8 GHz
9.912 1 GHz

FUNCTION WIDTH

12 OVO~NHNEWN

—l§Eey iy

=
@
]

End of Test Report
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