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1. GENERAL INFORMATION

1.1. Client Information

Applicant
Address
Manufacturer

Address

: Shenzhen wanbo Technology Co., Ltd.

. 4th Floor, Building 1, Chuangjian Phase 2 Industrial Park, Yingrenshi
* Community, Shiyan Street, Baoan District, Shenzhen, China

: Shenzhen wanbo Technology Co., Ltd.

. 4th Floor, Building 1, Chuangjian Phase 2 Industrial Park, Yingrenshi
" Community, Shiyan Street, Baoan District, Shenzhen, China

1.2. Description of Device (EUT)

Product Name
Trade Mark

Model Number
Model Declaration
Test Model
Power Supply
Hardware version

Software version

: Wanbo Projector

: wanbo

. Mozart 1S, Mozart 1 Arc, Mozart 1 Elite, Mozart 1 FE, Mozart 1 Pure,
" Mozart 1 Prime

. All the same except for the model name.
. Mozart 1S

. Input: AC 100~240V 50/60Hz 3A(Max)
: V1.0

: V1.0

1.3. Wireless Function Tested in this Report

Bluetooth BR/EDR
Operation Frequency
Channel Number
Modulation Technology
Data Rates

Antenna Type And Gain

: 2402 — 2480 MHz

: 79 Channels

: GFSK, m/4-DQPSK, 8-DPSK
1 1/2/3Mbps

. FPC antenna, 3.5dBi

Note 1: Antenna position refer to EUT Photos.
Note 2: the above information was supplied by the applicant.
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1.4. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@supplied by the manufacturer

Osupplied by the lab

O |/ Model: /
Input: /
Output: /

1.5. Description of Test Facility

FCC

Designation Number: CN1275
Test Firm Registration Number: 167722
Shenzhen Tongzhou Testing Co.,Ltd has been listed on the US Federal Communications Commission

list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA

Certificate Number: 5463.01
Shenzhen Tongzhou Testing Co.,Ltd has been listed by American Association for Laboratory

Accreditation to perform electromagnetic emission measurement.

IC

ISED#: 22033
CAB identifier: CN0099

Shenzhen Tongzhou Testing Co.,Ltd has been listed by Innovation, Science and Economic Development
Canada to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4 and CISPR 16-1-4:2010

1.6. Statement of the Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. To CISPR 16 — 4 “Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements”
and is documented in the Shenzhen Tongzhou Testing Co.,Ltd quality system acc. To DIN EN ISO/IEC 17025.
Furthermore, component and process variability of devices similar to that tested may result in additional
deviation. The manufacturer has the sole responsibility of continued compliance of the device.
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1.7. Measurement Uncertainty
Test Item Uncertainty Note
Radiation Uncertainty(9KHz~30MHz) : +3.26dB (1)
Radiation Uncertainty(30MHz~1000MHz) : +3.92dB (1)
Radiation Uncertainty(1GHz~40GHz) : +5.62dB (1)
Conduction Uncertainty : +2.71dB (1)
Occupied Channel Bandwidth : 1+3.0% (1)
RF power, conducted : +0.16dB (1)
Power Spectral Density, conducted : +1.3dB (1)
Unwanted Emissions, conducted : +1.3dB (1)
Time : +1.0% (1)
Duty Cycle : +3.0% (1)
enc

(1). This uncertainty represents an expanded uncertainty expressed at approximately the 95% confid
level using a coverage factor of k=2.

nce

1.8. Description of Test Modes

The EUT works in the X-axis, Y-axis, Z-axis. The following operating modes were applied for the related test
items. All test modes were tested, only the result of the worst case was recorded in the report.

Mode of Operations Fr?l\cjlllj-lezr;cy Modulation D(al\t/labls:)te
2402 GFSK 1
2441 GFSK 1
2480 GFSK 1
2402 T/4-DQPSK >
Bluetooth 2441 m/4-DQPSK 2
2480 m/4-DQPSK 2
2402 8-DPSK 3
2441 8-DPSK 3
2480 8-DPSK 3

Worst-case mode and channel used for 9kHz-1000 MHz radiated emissions was the mode and channel with
the highest output power, that was determined to be 1Mbps high channel and recorded in this report.

Worst-case mode and channel used for 150 kHz-30 MHz power line conducted emissions was the mode and
channel with the highest output power, which was determined to be 1Mbps high channel and recorded in
this report.
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1.9. Frequency of Channels
Channel Frequency(MHz) Channel Frequency(MHz)

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

The tests documented in this report were performed in accordance with ANSI C63.10-2020 + Cor.1-2023,
FCC CFR 47 PART 15C 15.207, 15.209, 15.247.

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner that intends to maximize its emission characteristics in a continuous
normal application.

2.2. EUT Exercise

The EUT was operated in the normal operating mode for Hopping Numbers and Dwell Time test and a
continuous transmits mode for other tests.

According to its specifications, the EUT must comply with the requirements of the Section 15.207, 15.209,
15.247 under the FCC Rules Part 15 Subpart C.

2.3. Test Sample

Sample ID Description

TZ20032260711-1# Engineer sample — continuous transmit

TZ0032260711-2# Normal sample — Intermittent transmit
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3.SYSTEM TEST CONFIGURATION
3.1. Justification

The system was configured for testing in a continuous transmits condition.

3.2. EUT Exercise Software

The system was configured for testing in a continuous transmits condition and change test channels by
engineer mode (SecureCRT Version 8.7.2 at default power level) provided by application.

3.3. Special Accessories

No. | Equipment | Manufacturer Model No. Serial No. Length Sh'e.lded/ Notes
unshielded
1 PC ASUS X454L 15105-0038A100 / / /

3.4. Block Diagram/Schematics

Please refer to the related document.

3.5. Equipment Modifications

Shenzhen Tongzhou Testing Co.,Ltd has not done any modification on the EUT.

3.6. Test Setup

Please refer to the test setup photo.
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FCC Rules Description of Test Test Sample Result
§15.247(b)(1) Maximum Peagos\j’er}d“‘:ted Output | +76032060711-1# | Compliant
Frequency Separation And 20 dB B .
§15.247(a)(1) Bandwidth TZ0032260711-1# Compliant
/ Occupied Bandwidth T20032260711-1# Note 1
. a ii umber opping Frequency — ompliant
§15.247(a)(1)(iii) Number Of Hopping F TZ0032260711-1# C li
§15.247(a)(1)(iii) Time Of Occupancy (Dwell Time) | TZ0032260711-1# Compliant
Radiated and Conducted Spurious | TZ0032260711-1# .
§15.209, §15.247(d) Emissions TZ0032260711-2# Compliant
§15.205 Emissions at Restricted Band T20032260711-1# Compliant
§15.207(a) Conducted Emissions TZ0032260711-2# Compliant
§15.203 Antenna Requirements TZ0032260711-1# Compliant

Note 1: only for report purpose.

Remark: The measurement uncertainty is not included in the test result.
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5. MEASUREMENT RESULTS

5.1. Maximum Peak Conducted Output Power

5.1.1. Limit

According to §15.247(b)(1), For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels, and all frequency hopping systems in the 5725—
5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

5.1.2. Block Diagram of Test Setup

L

(]

Spectium Analyzei EuT

5.1.3. Test Procedure

a) Use the following spectrum analyzer settings:
1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.

)
3) VBW > RBW.
)

4) Sweep: Auto.
5) Detector function: Peak.
6) Trace: Max hold.
b) Allow trace to stabilize.
c) Use the marker-to-peak function to set the marker to the peak of the emission.
d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.
e) A plot of the test results and setup description shall be included in the test report.

5.1.4. Test Results

Pass

Remark:

1.  Measured output power at difference Packet Type for each mode and recorded worst case for each
mode.

2. Please refer to Appendix Test Data for BT(BDR&EDR) for Maximum peak conducted output power test
data
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5.2. Frequency Separation and 20 dB Bandwidth

5.21. Limit

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, 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.

5.2.2. Block Diagram of Test Setup

L

[]

Spectrum Analyzer EUT

5.2.3. Test Procedure

Frequency separation test procedure:

1). Place the EUT on the table and set it in transmitting mode.

2). Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
Spectrum Analyzer.

3). Set center frequency of Spectrum Analyzer = middle of hopping channel.

4). Set the Spectrum Analyzer as RBW = 300 kHz, VBW = 300 kHz, Span = wide enough to capture the peaks
of two adjacent channels, Sweep = auto.

5). Max hold, mark 2 peaks of hopping channel and record the 2 peaks frequency.

20dB bandwidth test procedure:

1). Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel.
2). RBW 21% of the 20 dB bandwidth, VBW =RBW.

3). Detector function = peak.

4). Trace = max hold.

5.2.4. Test Results

Pass

Remark:

1. Measured output power at difference Packet Type for each mode and recorded worst case for each
mode.

2. Please refer to Appendix Test Data for BT(BDR&EDR) for 20dB Bandwidth test data

3. Please refer to Appendix Test Data for BT(BDR&EDR) for Carrier Frequency Separation test data
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5.3. Number of Hopping Frequency

5.3.1. Limit

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz- 2483.5 MHz bands
shall use at least 15 channels. The average time of occupancy on any channels shall not greater than 0.4 s
within a period 0.4 s multiplied by the number of hopping channels employed. Frequency hopping systems
may avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15
channels are used.

5.3.2. Block Diagram of Test Setup

Spectium Analyze EuT

5.3.3. Test Procedure

1). Place the EUT on the table and set it in transmitting mode.

2). Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
Spectrum Analyzer.

3) Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual
channels to be clearly seen.

4) RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or
the 20 dB bandwidth, whichever is smaller.

5) VBW > RBW.

6) Sweep: Auto.

7) Detector function: Peak.
8) Trace: Max hold.

9) Allow the trace to stabilize.
5.3.4. Test Results

Pass

Remark:

1. Measured output power at difference Packet Type for each mode and recorded worst case for each
mode.

2. Please refer to Appendix Test Data for BT(BDR&EDR) for Hopping Channel Number test data.
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5.4. Time of Occupancy (Dwell Time)

5.4.1. Limit

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz- 2483.5 MHz bands
shall use at least 15 channels. The average time of occupancy on any channels shall not greater than 0.4 s
within a period 0.4 s multiplied by the number of hopping channels employed. Frequency hopping systems
may avoid or suppress transmissions on a particular hopping frequency provided that a minimum of 15
channels are used.

5.4.2. Block Diagram of Test Setup

L

(]

Spectium Analyzer EuT

5.4.3. Test Procedure

1). Place the EUT on the table and set it in transmitting mode.

2). Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
Spectrum Analyzer.

3). Set center frequency of Spectrum Analyzer = operating frequency.

4). Set the Spectrum Analyzer as RBW=510kHz, VBW=3MHz,Span = OHz, Sweep = 3.16s.

5). Repeat above procedures until all frequency measured was complete.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW = 1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak

Trace = max hold

If possible, use the marker-delta function to determine the dwell time.

If this value varies with different modes of operation (e.g., data rate, modulation format, etc.), repeat this test
for each variation.

The limit is specified in one of the subparagraphs of this Section.

Submit this plot(s). An oscilloscope may be used instead of a spectrum analyzer.

5.4.4. Test Results

Pass

[lOption 1

The Dwell Time=Burst Width*Total Hops. The detailed calculations are showed as follows:

The duration for dwell time calculation: 0.4[s]*hopping number=0.4[s]*79[ch]=31.6[s*ch].

The burst width [ms/hop/ch], which is directly measured, refers to the duration on one channel hop.

The hops per second for all channels: The selected EUT Conf uses a slot type of 5-Tx&1-Rx and a hopping
rate of 1600 [ch*hop/s] for all channels. So the final hopping rate for all channels is 1600/6=266.67 [ch*hop/s]
The hops per second on one channel: 266.67 [ch*hops/s]/79 [ch]=3.38 [hop/s].

The total hops for all channels within the dwell time calculation duration: 3.38 [hop/s]*31.6[s*ch]=106.67
[hop*ch].

The dwell time for all channels hopping: 106.67 [hop*ch]*Burst Width [ms/hop/ch].

XlOption 2
The Dwell Time=Burst Width*Total Hops. The detailed calculations are showed as follows:
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The duration for dwell time calculation: 0.4[s]*hopping number=0.4[s]*79[ch]=31.6[s*ch].

The burst width [ms/hop/ch], which is directly measured, refers to the duration on one channel hop.
The dwell time for all channels hopping: [hops/3.16s]*10*Burst Width [ms/hop/ch].

Remark:
1. Measured output power at difference Packet Type for each mode and recorded worst case for each
mode.

2. Please refer to Appendix Test Data for BT(BDR&EDR) for Dwell Time test data
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5.5. Conducted Spurious Emissions and Band Edges Test

5.5.1. 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. Attenuation below the general
limits specified in Section 15.209(a) is not required.

5.5.2. Block Diagram of Test Setup

L

(]

Spectium Analyzer EUT

5.5.3. Test Procedure

Conducted RF measurements of the transmitter output were made to confirm that the EUT antenna port
conducted emissions meet the specified limit and to identify any spurious signals that require further
investigation or measurements on the radiated emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is set to 100 KHz.
The video bandwidth is set to 300 KHz.

Measurements are made over the 9 kHz to 26.5GHz range with the transmitter set to the lowest, middle, and
highest channels

5.5.4. Test Results

Pass

Remark:

1. Regarding the spurious emissions from 30MHz to 26.5GHz, the cable lose and attenuator factors have
been set in the 'Input Correction' of the Spectrum Analyzer during the test.

2. Measured at difference Packet Type for each mode and recorded worst case for each mode.

3. Please refer to Appendix Test Data for BT(BDR&EDR) for Band-edge Emissions test data.

4. Please refer to Appendix Test Data for BT(BDR&EDR) for Conducted Spurious Emissions test data.
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15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of
the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
\1\ 0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293. 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (\2\)

13.36-13.41

\1\ Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

\2\ Above 38.6

According to §15.247 (d): 20dBc in any 100 kHz bandwidth outside the operating frequency band. 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.

Frequencies Field Strength Measurement Distance
(MHz) (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
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5.6.2. Block Diagram of Test Setup

'—b 3m 17‘
RX Antenna
EUT)
SPA/Receiver

o 1 LI

-
Turntable »~ \Referen:e Ground Plane

Below 30MHz

——

Antenna Tower

yntenna
v
4m -
A I ||‘/
EUT L | ||
SPA/Receiver
1m oo
opm i [

I
Turntable = \Reference Grou

nd Plane

Below 1GHz

——1

Antenna Tower

}—>3m&1m “‘ | | —Horn Antenna
M /
EUT l \

1.5m

l SPA/Receiver
1.5m
e-am oo
T -
- on
I 1

Turntable - \Reference Ground Plane

Above 1GHz

Above 10 GHz shall be extrapolated to the specified distance using an extrapolation factor of 20 dB/decade
form 3m to 1.5m.

Distance extrapolation factor = 20 log (specific distanc [3m] / test distance [1.5m]) (dB).

Limit line = specific limits (dBuV) + distance extrapolation factor [6 dB].




/ Report No.: TZ0032260711FRFO01
Page 19 of 47

5.6.3. Test Procedures

1) Sequence of testing 9 kHz to 30 MHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 0.8 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions.

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna height is 1.0 meter.

--- At each turntable position the analyzer sweeps with peak detection to find the maximum of all emissions
Final measurement:

--- Identified emissions during the premeasurement the software maximizes by rotating the turntable position
(0° to 360°) and by rotating the elevation axes (0° to 360°).

--- The final measurement will be done in the position (turntable and elevation) causing the highest emissions
with QPK detector.

--- The final levels, frequency, measuring time, bandwidth, turntable position, correction factor, margin to the
limit and limit will be recorded. Also a plot with the graph of the premeasurement and the limit will be stored.

2) Sequence of testing 30 MHz to 1 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a table with 0.8 m height is used, which is placed on the ground plane.
--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 3 meter.

--- The EUT was set into operation.

Premeasurement:

--- The turntable rotates from 0° to 315° using 45° steps.

--- The antenna is polarized vertical and horizontal.

--- The antenna height changes from 1 to 3 meter.

--- At each turntable position, antenna polarization and height the analyzer sweeps three times in peak to find
the maximum of all emissions.

Final measurement:

--- The final measurement will be performed with minimum the six highest peaks.

--- According to the maximum antenna and turntable positions of premeasurement the software maximize the
peaks by changing turntable position (+ 45°) and antenna movement between 1 and 4 meter.

--- The final measurement will be done with QP detector with an EMI receiver.

--- The final levels, frequency, measuring time, bandwidth, antenna height, antenna polarization, turntable
angle, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

3) Sequence of testing 1 GHz to 40 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions
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--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.
--- The measurement distance is 3 meter.
--- The EUT was set into operation.
Premeasurement:
--- The turntable rotates from 0° to 315° using 45° steps.
--- The antenna is polarized vertical and horizontal.
--- The antenna height scan range is 1 meter to 2.5 meter.
--- At each turntable position and antenna polarization the analyzer sweeps with peak detection to find the
maximum of all emissions.
Final measurement:
--- The final measurement will be performed with minimum the six highest peaks.
--- According to the maximum antenna and turntable positions of premeasurement the software maximize the
peaks by changing turntable position (£ 45°) and antenna movement between 1 and 4 meters. This procedure
is repeated for both antenna polarizations.
--- The final measurement will be done in the position (turntable, EUT-table and antenna polarization) causing
the highest emissions with Peak and Average detector.
--- The final levels, frequency, measuring time, bandwidth, turntable position, EUT-table position, antenna
polarization, correction factor, margin to the limit and limit will be recorded. Also a plot with the graph of the
premeasurement with marked maximum final measurements and the limit will be stored.

4) Sequence of testing above 18 GHz

Setup:

--- The equipment was set up to simulate a typical usage like described in the user manual or described by
manufacturer.

--- If the EUT is a tabletop system, a rotatable table with 1.5 m height is used.

--- If the EUT is a floor standing device, it is placed on the ground plane with insulation between both.

--- Auxiliary equipment and cables were positioned to simulate normal operation conditions

--- The AC power port of the EUT (if available) is connected to a power outlet below the turntable.

--- The measurement distance is 1 meter.

--- The EUT was set into operation.

Premeasurement:

--- The antenna is moved spherical over the EUT in different polarizations of the antenna.

Final measurement:

--- The final measurement will be performed at the position and antenna orientation for all detected emissions
that were found during the premeasurements with Peak and Average detector.

--- The final levels, frequency, measuring time, bandwidth, correction factor, margin to the limit and limit will be
recorded. Also a plot with the graph of the premeasurement and the limit will be stored.
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5.6.4. Measuring Instruments and Setting

The following table is the setting of spectrum analyzer and receiver.

Spectrum Parameter Setting

Attenuation Auto

Start Frequency 1000 MHz

Stop Frequency 10" carrier harmonic

RB / VB (Emission in restricted band) 1MHz / 3MHz for Peak, 1 MHz / 3 MHz for Average
RB / VB (Emission in non-restricted band) 1MHz / 3MHz for Peak, 1 MHz / 3 MHz for Average

Receiver Parameter Setting

Attenuation Auto

Start ~ Stop Frequency 9kHz~150kHz / RB/VB 200Hz/1KHz for QP/AVG
Start ~ Stop Frequency 150kHz~30MHz / RB/VB 9kHz/30KHz for QP/AVG
Start ~ Stop Frequency 30MHz~1000MHz / RB/VB 120kHz/1MHz for QP

5.6.5. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.
5.6.6. Test Results

Pass

Results of Radiated Emissions (9 KHz~30MHz)

Temperature 22.5C Humidity 56%
Test Engineer Tony Luo Configurations Bluetooth TX
Test Voltage AC 120V/60Hz / /
Freq. Level Over Limit Over Limit Remark
(MHz) (dBuV) (dB) (dBuV)
- - - - See Note

Note:

The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value
has no need to be reported.

Distance extrapolation factor = 40 log (specific distance / test distance) (dB).

Limit line = specific limits (dBuV) + distance extrapolation factor.
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Temperature 22.5C Humidity 56%
Test Engineer Tony Luo Configurations Bluetooth TX
Test Voltage AC 120V/60Hz / /
Vertical
80 FCC Part15 B
70+
B0+
% 50 . [
g I
% 30 14 5
- .. 2! 3
™ “&“
20+
Vit ol
10 i r)p“w
0
30M 1008 16
Frequency[Hz)]

& (P Detector

1 31.09 14 .97 12.09 27.06 40.00 12.94 100 250 Vertical

2 46.36 8.86 15.07 2393 40.00 16.07 100 360 Vertical

3 5570 9.19 14 57 2376 40.00 16.24 100 200 Vertical

4 111.1 713 13.66 2079 4350 2271 100 250 Vertical

5 480.0 11.19 2048 31.67 46.00 14.33 100 230 Vertical

6 7049 10.12 23.01 33.13 46.00 12.87 100 320 Vertical
***Note:

1. Level [dBuV/m] = Reading [dBuV] + Factor [dB/m]
2. Margin [dB] = Limit [dBuV/m] - Level [dBuV/m]
3.Pre-scan all modes and recorded the worst case results in this report.

Shenzhen Tongzhou Testing Cs

0., Ltd.

Add: 1st Floor, Building 1, Haomai High-tech Park, Huating Road 387, Dalang Street, Longhua, Shenzhen, China

https:/Avww sztz-testing.com

E-mail: sztz@sztz-testing.com

Tel: +86-755-3209 2199
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Horizontal

a0 FCC Parti5 B

70

B0+

50+ r

40 I

Leyel [dEWWim]

30 4

20

10 4

0
30M 100 1G

FrequencylHz]

& QP Detector

1 31.09 14 57 12.09 26.66 40.00 13.34 100 40 Horizontal

2 46.61 9.65 14 99 24 64 40.00 1536 100 30 Haorizontal

3 56.19 10.20 1451 2471 40.00 15.29 100 170 Horizontal

4 39556 13.18 18.15 31.33 46.00 14 67 100 200 Horizontal

] 494 56 11.81 20.29 32.10 46.00 13.90 100 270 Horizontal

5] o086 6.09 26.50 32.59 46.00 13.41 100 30 Horizontal
***Note:

1. Level [dBpV/m] = Reading [dBuV] + Factor [dB/m]
2. Margin [dB] = Limit [dBuV/m] - Level [dBuV/m]
3.Pre-scan all modes and recorded the worst case results in this report.

Shenzhen Tongzhou Testing Co., Ltd.
Add: 1st Floor, Building 1, Haomai High-tech Park, Huating Road 387, Dalang Street, Longhua, Shenzhen, China

https:/Avww sztz-testing.com E-mail: sztz@sztz-testing.com Tel: +86-755-3209 2199
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Temperature

22.5C

Humidity

56%

Test Engineer

Tony Luo

Configurations

Bluetooth TX

Test Voltage

AC 120V/60Hz

/

/

Remark: Measured all modes and recorded worst case (GFSK 1Mbps).

80 -

Low Channel - 1-18 GHz - Horizontal

70+

60 +

Level[dBuVim]

2G

3G

4G 6G

8G

18G

Frequency[Hz]
& AV Detector
PK Final Data List
PK . PK :
Freq. . Factor | PK Value | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [cm]
1 4804.2 53.68 -5.20 48.48 74.00 25.52 147 256 Horizontal
2 7206.1 46.17 0.50 46.67 74.00 27.33 126 183 Horizontal
3 17981.2 37.31 13.31 50.62 74.00 23.38 253 319 Horizontal
AV Final Data List
AV _— AV :
Freq. . Factor | AV Value | AV Limit : Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [cm]
4804.2 48.65 -5.20 43.45 54.00 10.55 147 256 Horizontal
7206.1 41.49 0.50 41.99 54.00 12.01 126 183 Horizontal
3 17981.2 32.98 13.31 46.29 54.00 7.71 253 319 Horizontal




/ Report No.: TZ0032260711FRFO01
Page 25 of 47

Low Channel - 1-18 GHz - Vertical

80 -

60 +

Level[dBuVim]

1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]

& AV Detector

PK Final Data List

PK i PK .
NO. |y | Reaana | RS | CGELU | ey | Maran | T | Ange | oy
1 48042 | 5593 | 520 | 5073 | 7400 | 2327 117 162 | Vertical
2 72061 | 4768 | 050 | 4818 | 7400 | 2582 152 134 | Vertical
3 17989.2 | 39.09 | 1329 | 5238 | 7400 | 2162 194 87 | Vertical

AV Final Data List

AV | av .
MO [i/lrquz'] ngﬁi\r/‘]g F[%(g?r ﬁj\é:\i/lum? ['S\B/pl_\l/r/nnlqt] M[zgli” H[i',ﬁi?t Angle [°] | Polarity
48042 | 5035 | 520 | 4515 | 54.00 8.85 117 162 | Vertical
72061 | 4239 | 050 | 4289 | 54.00 | 11.11 152 134 | Vertical
17989.2 | 3571 | 1329 | 49.00 | 54.00 5.00 194 87 | Vertical
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Low Channel - 18-25 GHz - Horizontal

Level[dBuVim]
=
[=)
T

20G 25G

Frequency[Hz]
& AV Detector
PK Final Data List
PK . PK :
Freq. . Factor | PKValue | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [cm]
1 20271.65| 41.87 -3.90 37.97 74.00 36.03 123 351 Horizontal
AV Final Data List
AV - AV .
Freq. . Factor | AV Value | AV Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZz] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [em]
1 20271.65| 35.82 -3.90 31.92 54.00 22.08 123 351 Horizontal
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Low Channel - 18-25 GHz - Vertical

80 -

60 +

50 +

404

30 WWMW“MM%WMWWW

20 +

Level[dBuVim]

18G 20G 25G
Frequency[Hz]

& AV Detector

PK Final Data List

PK - PK .
Freq. . Factor | PK Value | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB] [cm]
1 20292.83 | 40.87 -3.88 36.99 74.00 37.01 123 231 Vertical
AV Final Data List
AV o AV .
Freq. . Factor | AV Value | AV Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZz] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB] [cm]
1 20292.83 | 35.12 -3.88 31.24 54.00 22.76 123 231 Vertical
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Mid Channel - 1-18 GHz - Horizontal

80 -

60 +

Level[dBuVim]

1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]

& AV Detector

PK Final Data List

PK [ ek .
O e e et e e
1 48841 | 5338 | -477 | 4861 | 7400 | 2539 | 192 241 |Horizontal
2 73273 | 4756 | 055 | 4811 | 7400 | 2589 | 155 82 | Horizontal
3 | 179665 | 37.86 | 1324 | 51.10 | 7400 | 2290 | 132 219 |Horizontal

AV Final Data List

AV [ av .
NO. [';AreH‘;] R[ggﬂi\r;]g F;‘g;’r ﬁj\é:\‘;‘/'”m‘? [ﬁ‘\B/“'R'/’/“n':] M[zrg]in H[‘é'r?];‘t Angle [F] | Polarity
48841 | 4829 | -477 | 4352 | 5400 | 1048 | 192 241 |Horizontal
73273 | 4301 | 055 | 4356 | 5400 | 1044 | 155 82 | Horizontal
179665 | 3257 | 1324 | 4581 | 5400 | 8.19 132 219 |Horizontal




/ Report No.: TZ0032260711FRFO01
Page 29 of 47

Mid Channel - 1-18 GHz - Vertical

80 -

60 +

Level[dBuVim]

1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]

& AV Detector

PK Final Data List

PK i PK .

NO. | s | Readng | PR (S Ui | sy | Merain | TR | Analer | polarty

1 48841 | 5571 | 520 | 5051 | 74.00 | 23.49 163 149 | Vertical

2 73273 | 4563 | 055 | 4618 | 7400 | 27.82 251 162 | Vertical

3 |1784551| 3838 | 1235 | 5073 | 74.00 | 2327 176 337 | Vertical

AV Final Data List

AV | av .

e [i/lrquz'] F[{jgﬁi\r/‘]g I:[z:]j(f;:]?Jr [Ac\i\é;/\i/lgﬁ [ﬁ\gpl_\l/r?n:[] M[zrgli” H[i',ﬁi?t Angle [] | Polarity

48841 | 5062 | 520 | 4542 | 5400 | 858 163 149 | Vertical

2 73273 | 40.21 055 | 4076 | 5400 | 13.24 251 162 | Vertical

1784551 | 3335 | 12.35 | 4570 | 5400 | 8.30 176 337 | Vertical
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Mid Channel - 18-25 GHz - Horizontal

80 -

60 +

50 +

404

% MMWMWMWWWM

20 +

Level[dBuVim]

20G 25G

Frequency[Hz]
& AV Detector
PK Final Data List
PK . PK :
Freq. . Factor | PKValue | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [cm]
1 20325.75| 42.44 -3.87 38.57 74.00 35.43 162 279 Horizontal
AV Final Data List
AV - AV .
Freq. . Factor | AV Value | AV Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZz] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [em]
1 20325.75| 35.86 -3.87 31.99 54.00 22.01 162 279 Horizontal
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Mid Channel - 18-25 GHz - Vertical

80 -

60 +

50 +

404

30 WMMWWWWWWWM

20 +

Level[dBuVim]

18G 20G 25G
Frequency[Hz]

& AV Detector

PK Final Data List

PK - PK .
Freq. . Factor | PK Value | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB] [cm]
1 20297.75| 41.92 -3.88 38.04 74.00 35.96 132 185 Vertical
AV Final Data List
AV o AV .
Freq. . Factor | AV Value | AV Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZz] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB] [cm]
1 20297.75| 35.26 -3.88 31.38 54.00 22.62 132 185 Vertical
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High Channel - 1-18 GHz - Horizontal

80 -

60 +

Level[dBuVim]

1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]

& AV Detector

PK Final Data List

PK [ ek .
O e e et e e
1 49611 | 52.95 | -490 | 4805 | 7400 | 2595 | 175 231 |Horizontal
2 74412 | 4365 | 070 | 4435 | 7400 | 2965 | 143 165 |Horizontal
3 | 179845 | 3848 | 1329 | 51.77 | 7400 | 2223 | 212 234 |Horizontal

AV Final Data List

AV [ av .
NO. [';AreH‘;] R[ggﬂi\r;]g F;‘g;’r ﬁj\é:\‘;‘/'”m‘? [ﬁ‘\B/“'R'/’/“n':] M[zrg]in H[‘é'r?];‘t Angle [F] | Polarity
49611 | 47.25 | -490 | 4235 | 5400 | 1165 | 175 231 |Horizontal
74412 | 3851 | 070 | 3921 | 5400 | 1479 | 143 165 | Horizontal
179845 | 3324 | 1329 | 4653 | 5400 | 7.47 212 234 |Horizontal
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High Channel - 1-18 GHz - Vertical

80 -

60 +

Level[dBuVim]

1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]

& AV Detector

PK Final Data List

PK i PK .

NO. |y | Reaana | RS | CGELU | ey | Maran | T | Ange | oy

1 49611 | 5319 | -490 | 4829 | 7400 | 25.71 147 155 | Vertical

2 74412 | 4526 | 070 | 4596 | 7400 | 28.04 152 227 | Vertical

3 178953 | 3846 | 13.07 | 5153 | 7400 | 2247 161 339 | Vertical

AV Final Data List

AV | av .

MO [i/lrquz'] ngﬁi\r/‘]g F[%(g?r ﬁj\é:\i/lum? ['S\B/pl_\l/r/nnlqt] M[zgli” H[i',ﬁi?t Angle [°] | Polarity

49611 | 4712 | 490 | 4222 | 5400 | 11.78 147 155 | Vertical

74412 | 40.31 070 | 4101 | 5400 | 1299 152 227 | Vertical

178953 | 3322 | 13.07 | 4629 | 54.00 7.71 161 339 | Vertical
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High Channel - 18-25 GHz - Horizontal

80 -

60 +

50 +

404

» MWW’“MM”WWWM

20 +

Level[dBuVim]

20G 25G

Frequency[Hz]
& AV Detector
PK Final Data List
PK . PK :
Freq. . Factor | PKValue | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [cm]
1 20318.75| 43.13 -3.87 39.26 74.00 34.74 171 132 Horizontal
AV Final Data List
AV - AV .
Freq. . Factor | AV Value | AV Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZz] [dBuV] [dB] [dBuV/m] | [dBuV/m] [dB] [em]
1 20318.75| 37.22 -3.87 33.35 54.00 20.65 171 132 Horizontal
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High Channel - 18-25 GHz - Vertical

80 -

60 +

50 +

404

20 +

Level[dBuVim]

18G 20G 25G
Frequency[Hz]

& AV Detector

PK Final Data List

PK - PK .
Freq. . Factor | PK Value | PK Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZ] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB] [cm]
1 20312.72| 41.85 -3.87 37.98 74.00 36.02 147 13 Vertical
AV Final Data List
AV o AV .
Freq. . Factor | AV Value | AV Limit . Height o .
NO. Reading Margin Angle [°] | Polarity
[MHZz] [dBuV] [dB] [dBuV/m] | [dBpV/m] [dB] [cm]
1 20312.72| 36.11 -3.87 32.24 54.00 21.76 147 13 Vertical
Notes:

Factor = Ant. Fac - Pre. Fac. + Cab. Loss.
Margin = Limit — Level.




/

5.7. AC Power line conducted emissions

5.71.

Standard Applicable
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According to §15.207 (a): For an intentional radiator which is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed 250 microvolts (The limit decreases linearly
with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at specific frequency range

is listed as follows:

Frequency Range Limits (dBuV)
(MHz) Quasi-peak Average
0.1510 0.50 66 to 56 56 to 46
0.50to 5 56 46
51to 30 60 50
* Decreasing linearly with the logarithm of the frequency
5.7.2. Block Diagram of Test Setup
/]
/]
A
/ 0.4m )
g p—=
T
=]
3 1
T: A . Attenuator
£ Q;HS EuT \ Measuring
> cable T = instrument
Measurement table T
/ 0.8m
/] 1 amn
/]
/ ~ 3? / / s
Horizontal reference plane
To power source

Insulating material

Note: the distance between LISN and Vertical reference plane is 40 cm and the distance between LISN and

EUT is 80 cm.
5.7.3. Test Results

Temperature 24°C Humidity 55.2%
Test Engineer Tony Luo Configurations Bluetooth TX
Test Voltage AC 120V 60Hz / /
PASS

The test data please refer to following page.
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Neutral Line
Lewvel [dBpW]
=y YT TTT T T TTTTT YIRS
1 1 1 1 1
70 T R
1 1 1 1 1
1 1 1 1 1
| i i i

20

60 F--- ==r—-T--
50 e Il ot e o e I T

‘H]____'L _____ L _L_&51__L

Mf". kg g | 1 Voo
DAL i

l R 1y v vy oy e e
PR

F==-—t-—-—-r--- P -ttt
1 1 1 1 1 1 [
] Rl it B B Rt A
1 1 1 1 1 1 [
1 1 1 1 1 1 1 1
150k 300k 400k 600k 800K 1
Frequency [Hz]
Frecguency Lewvel Transd Limit Margin Detector Line PE
MH= ABuV dB dBnv dB
0.154500 32 .40 9.6 ) 13.4 Qr i) GHD
0.469500 41.830 9.6 a7 14.7 QF N SHD
1.081500 41 .50 2.7 26 14.1 QF N EHD
4.047000 2.10 2.7 26 1z.9 QF N EHD
&.52e500 2.40 .7 &0 17.6 iy i) GHD
12.4759000 51.70 o7 &0 B.3 Qarp i) GHD
requency Level Transd TLimit Margin ID&tector Line FE
M= ABuvV dB dBnv dB
0.204000 36.40 2.6 33 17.0 &AWV M EHD
0.3832000 21.70 G.E 48 6.2 AWV i) GHD
2.1407500 21.&e0 g.7 4& i4.4 AWV i) GHD
4.105500 2.80 o.7 4g 1z2.1 &Aawv i) MDD
12.322500 35.30 a.7 30 14.5 AWV i) SHD
12.73B000 45 .40 9.7 30 4.8 AV i) GHMD
Note:

1. Margin(dB)= Limit(dBpV) - Level(dBuV)

2.If
3. T

QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
est setup: 9 kHz (150 kHz—30 MHz), Step size: 4 kHz, Scan time: auto.
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Live Line
Lewvel [dBuV]
a0

70

80 k-

50
40
3ﬂ A
20
10

Fregquency [Hz]
Fregquency Lewvel Transd Limit Margin Detector Line FPE
MH= dBpv dB dBEnv dB
0.1995040 4% .00 9.6 64 14. 6 QF Ll GHD
0.40Z000 44 .20 9.6 28 13.¢6 Qr Ll GHD
2.04%9000 43.40 9.7 1 12.6 oF Ll GHD
4.524000 42.80 9.7 1 13.2 oF Ll GHD
C.049500 2.590 9.7 &0 17.1 QP Ll EHD
132.&18500 33.00 S.7 &0 7.0 QF .1 GHD
Freguency Lewel Transd Limit Margin Detector Line PE
MH= ARV dB dBnv dB
D.2e7000 3E.60 8.6 31 14.6 &V L1 GHD
0.370500 31.&60 g.7 49 16.9% &AW L1 GHD
2.0715040 32.50 g.7 46 13.5 &AWV L1 GHD
4.029000 33.30 9.7 46 12.7 AW L1 SHD
12.493500 38.30 2.7 210 11.7 &V Ll EHD
132.632e500 4 .00 &.7 a0 4.0 &aw 1 GHD
Note:

1. Margin(dB)= Limit(dBuV) - Level(dBuV)
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: 9 kHz (150 kHz—30 MHz), Step size: 4 kHz, Scan time: auto.
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5.8. Band-edge measurements for radiated emissions
5.8.1. Standard Applicable

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

5.8.2. Block Diagram of Test Setup

——1

Antenna Tower

3m \ | | —Horn Antenna
4m /
T\
l 1.5m SPA/Receiver

I.Tm
e-amp oo
o1 ] on

Turntable ; Reference Ground Plane

Above 1GHz

5.8.3. Test Procedures

The EUT was placed on a turn table which is 1.5m above ground plane.

2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0° to 360° to acquire the highest emissions from EUT.

3. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed..

5. Setting test receiver/spectrum as following table states:

Test Frequency range Test Receiver/Spectrum Setting Detector
Peak Value: RBW=1MHz/VBW=3MHz, Peak
1GHZ-40GHz Sweep time=Auto
Average Value: RBW=1MHz/VVBW=3MHz, Average
Sweep time=Auto 9
5.8.4. Test Results
Temperature 24°C Humidity 55.2%
Test Engineer Tony Luo Configurations Bluetooth TX
Test Voltage AC 120V/60Hz / /

Note: list the worst case mode in this item (GFSK 1Mpbs).
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GFSK_ANT1_2402_1Mbps

Band Edge Emissions in Restricted Frequency Bands

120 4
100 H
0 I‘:[/'\_\‘
E 80 \
3 /
8 704 ‘."‘
50 /"‘I I
sk.‘-ﬂ'duvw-ﬂ}.w‘l.w\\hv\'f'i\q'uf’g.t"\'\-"fh“'wx'\f.-%m“‘mM’f\'W,"H*WW.q‘»«MW“'N’\’h“‘ﬂ"a‘-’.‘r”r‘l‘h‘wu"ﬂ""f’-'"W"""""‘MMM"M"WV"" ol e
40
30
20 T T T T T T T T T 1
2370.0 23736 23771 2380.6 2384.2 2387.8 2391.3 23948 2398.4 2402.0 2405.5
Frequency [MHz]
% Peak Detector
. Ant. Cable .. .
Freq. [ Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBpV/m dB
2376.36 14.50 27.11 4.60 46.20 74.00 27.80 Peak Horizontal
2390.00 12.01 27.11 4.60 43.72 74.00 30.28 Peak Horizontal
o0 Band Edge Emissions in Restricted Frequency Bands
100
90 /_\\
= \
B 70 | \
- I‘.‘I ‘.‘\
50 .‘ I"‘.
40 ‘waw‘m\ww‘,»rw\.-,<4-wt‘M-=~Muw.")\-‘1A.'w««'uw‘wax—-’W»«.»ww¢?w\\”m-',kr“‘ﬂ*ww'nw‘»wﬁ,»-Mn\'“*““-‘MN- ol Yot
304
20 T T T T T T T T T 1
2370.0 237386 2377.1 2380.6 2384.2 2387.8 23913 2394.8 2398.4 2402.0 2405.5
Frequency [MHz]
4 Peak Detector
. Ant. Cable _ .
Freq. | Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBuV/m dB
2388.30 11.03 27.15 4.61 42.79 74.00 31.21 Peak Vertical
2390.00 9.26 27.15 4.61 41.03 74.00 32.97 Peak Vertical
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Band Edge Emissions in Restricted Frequency Bands

120 4
100 H
07 ‘-"/_\A".
E 80 / I"‘-‘.
=
S 70 ‘;" \
50 I‘-‘I I‘
404 :‘I‘ ‘I
S R S e &> NS e
30
20 T T T T T T T T T 1
) Frequency [MHz] ) ) '
4+  Average Detector
. Ant. Cable - .
Freq. | Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBuV/m dB
2384.61 3.35 2714 4.61 35.10 54.00 18.90 | Average | Horizontal
2390.00 2.71 2714 4.61 34.46 54.00 19.54 | Average | Horizontal
o0 Band Edge Emissions in Restricted Frequency Bands
100
90 oy
7\
E &0 b\
= [
S 701 / .
50 I"‘I I"‘I
40 f i
NS VORI FUIU DV SV S NSO SR st e —
20 T T T T T T T T T 1
. ) . . . Frequency [MHz] - ) -
4  Average Deteclor
. Ant. Cable _— .
Freq. | Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBuV/m dB
2383.15 0.17 27.13 4.61 31.91 54.00 22.09 | Average | Vertical
2390.00 -0.37 27.13 4.61 31.37 54.00 22.63 | Average | Vertical




/

Report No.: TZ0032260711FRFO01
Page 42 of 47

GFSK_ANT1_2480_1Mbps

Band Edge Emissions in Restricted Frequency Bands

120 4
110
100 H
90 // RN
E 80 ;,‘" “"“".
>1 .‘". ‘l"‘
g 70 4 ."I‘ "'\
50+ j ‘\
/i b gt ""MWWMMA\w',w.vm-nw\wuw«Mﬂwuk%«wm'w"w/v‘-'v'-"‘»-wf‘w’vwfv""""-”“"*-w-’l‘
40
304
20 T T T T T T T T T 1
2476.5 2478.8 2481.2 24836 2485.9 2488.2 2490.6 2493.0 2495.3 2497.6 2500.0
Frequency [MHz]
4 Peak Detector
. Ant. Cable _— .
Freq. [ Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuVv dB/m dB dBuV/m | dBuV/m dB
2485.46 | 14.87 28.11 4.71 47.69 74.00 26.31 Peak Horizontal
2483.50 | 11.63 28.11 4.71 44 .45 74.00 29.55 Peak Horizontal
10— Band Edge Emissions in Restricted Frequency Bands
110
100 H
90 TN
—_— 4/ \\\
E 80 4 ’j \
= / \
E 70 4 ‘I‘."‘I I\".
504 .1:: "‘al‘
40 et m"‘”‘"‘”""\"w‘m"""“”%rﬁ e A At o WA A st
30
20 T T T T T T T T T 1
2476.5 24788 2481.2 24836 24859 2488.2 2490.6 2493.0 2495.3 2497.6 2500.0
Frequency [MHz]
% Peak Detector
. Ant. Cable .. .
Freq. Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBuV/m dB
2485.13 | 10.85 28.11 4.71 43.67 74.00 30.33 Peak Vertical
2483.50 7.97 28.11 4.71 40.79 74.00 33.21 Peak Vertical
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Band Edge Emissions in Restricted Frequency Bands
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120 4
100 H
90 - /_/_\\\
T 80 ‘.‘"‘f .
2 / \
8 704 \
50 1 I‘I"‘I‘
A 7__,_,,,_/4;I HHHHH - S A U B NN S
30
20 T T T T T T T T T 1
) Frequency [MHz] } } ) :
4 Average Detector
. Ant. Cable - .
Freq. [ Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBuV/m dB
2484.50 3.80 28.11 4.71 36.61 54.00 17.39 | Average | Horizontal
2483.50 2.85 28.11 4.71 35.66 54.00 18.34 | Average | Horizontal
o0 Band Edge Emissions in Restricted Frequency Bands
100
7 N
E 80 1 ;/{ l\"
2 / \
g 704 ,‘"‘ “I"‘.
50
40 .‘j‘ \
20 o R e VUSSP S SV SR
20 T T T T T T T T T 1
) ) ’ ) Frequencg.t [MHz] ) ) ’ )
4  Average Deteclor
. Ant. Cable _— .
Freq. | Reading Level Limit Margin
Fac. Loss Detector Pol.
MHz dBuV dB/m dB dBuV/m | dBuV/m dB
2484.92 0.01 28.11 4.71 32.82 54.00 21.18 | Average | Vertical
2483.50 -1.34 28.11 4.71 31.47 54.00 22.53 | Average | Vertical

Remark:

Result Level = Read Level + Antenna Factor + Cable loss.

Margin = Limit - Emission Level.
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5.9. Pseudorandom frequency hopping sequence
5.9.1. Standard Applicable

For 47 CFR Part 15C sections 15.247 (a) (1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25
kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Alternatively, 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. The system shall hop to channel
frequencies that are selected at the system hopping rate from a pseudo randomly ordered list of hopping
frequencies. Each frequency must be used equally on the average by each transmitter. The system receivers
shall have input bandwidths that match the hop-ping channel bandwidths of their corresponding transmitters
and shall shift frequencies in synchronization with the transmitted signals.

5.9.2. EUT Pseudorandom Frequency Hopping Sequence Requirement

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose 5th
first stage. The sequence begins with the first one of 9 consecutive ones, for example: the shift register is
initialized with nine ones.

»  Number of shift register stages:9
» Length of pseudo-random sequence:29-1=511 bits

» Longest sequence of zeros:8(non-inverted signal)

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 78 1 737577

!
i

Each frequency used equally one the average by each transmitter.

The system receiver have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitter and shift frequencies in synchronization with the transmitted signals.
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5.10. Antenna requirement
5.10.1. Standard Applicable

According to antenna requirement of §15.203.

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this Section. The manufacturer may design the unit so that a broken antenna can be re-placed
by the user, but the use of a standard antenna jack or electrical connector is prohibited. This requirement
does not apply to carrier current devices or to devices operated under the provisions of Sections 15.211,
15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to intentional radiators that must
be professionally installed, such as perimeter protection systems and some field disturbance sensors, or to
other intentional radiators which, in accordance with Section 15.31(d), must be measured at the installation
site. However, the installer shall be responsible for ensuring that the proper antenna is employed so that the
limits in this Part are not exceeded.

And according to §15.247(4)(1), system operating in the 2400-2483.5MHz bands that are used exclusively for
fixed, point-to-point operations may employ transmitting antennas with directional gain greater than 6dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

5.10.2. Antenna Connector Construction

The directional gains of antenna used for transmitting is refer to section 1.3 of this report, and the antenna is
an internal antenna connect to PCB board and no consideration of replacement. Please see EUT photo for
details.

5.10.3. Results

Compliance.
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6. SUMMARY OF TEST EQUIPMENT

Iltem | Test Equipment Manufacturer Model No. Serial No. cellrEiien | Gzl
Date Due Date
1 | MXASignal Keysight N9020A MY52091623 | 2026-01-11 | 2027-01-10
Analyzer
2 | Power Sensor Agilent U2021XA MY5365004 | 2026-01-11 | 2027-01-10
3 | Power Meter Agilent U2531A TW53323507 | 2026-01-11 | 2027-01-10
4 Loop Antenna schwarzbeck FMZB1519B 00023 2025-10-18 | 2028-10-17
5 Wideband schwarzbeck VULB 9163 958 2025-10-18 | 2028-10-17
Antenna
6 Horn Antenna schwarzbeck BBHA 9120D 01989 2025-10-18 | 2028-10-17
7 EMI Test R&S ESCI 100849/003 | 2026-01-11 | 2027-01-10
Receiver
8 Controller MF MF7802 N/A N/A N/A
9 Amplifier schwarzbeck BBV 9743 209 2026-01-11 | 2027-01-10
10 Amplifier Tonscend TSAMP-0518SE - 2026-01-11 | 2027-01-10
1 | RF Cfg'ﬁ%’e'ow HUBER+SUHNER RG214 N/A 2026-01-11 | 2027-01-10
12 | RF C?g'ﬁ(:;bo"e HUBER+SUHNER RG214 N/A 2026-01-11 | 2027-01-10
o ROHDE &
13 | Artificial Mains SCHWARY ENV 216 101333-IP | 2026-01-11 | 2027-01-10
EMI Test ROHDE &
14 Softiars SCHWARY ESK1 V.71 N/A N/A
15 Amplifier Chengyi EMC184045SE 980508 2026-01-11 | 2027-01-10
16 | Horn Antenna A-INFO LB-180400-KF | J211020657 | 2025-10-18 | 2028-10-17
17 Spectrum R&S FSV40 101321 2026-01-11 | 2027-01-10
Analyzer
18 | Fixed Attenuator | Mini circuits | BW-S6-2W263A+ N/A 2026-01-11 | 2027-01-10
Test software used:
Item Test Software Manufacturer Name Version
1 EMI Test Software ROHDE & SCHWARZ ESK1 V.71
2 RE test software Tonscend JS32-RE V5.0.0.0
3 Test Software Tonscend JS1120-3 V3.2.22
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7. TEST SETUP PHOTOGRAPHS

Please refer to separated files for Test Setup Photos of the EUT.

8. EXTERNAL PHOTOS OF THE EUT

Please refer to separated files for External Photos of the EUT.

9.INTERIOR PHOTOS OF THE EUT

Please refer to separated files for Internal Photos of the EUT.

THE END OF REPORT----rmrmr-n-
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