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Report No.: MTi241226008-01E1

1 General Description
1.1 Description of the EUT

Product name:

Electric Guitar

Model name:

DSG-10

Series Model(s):

DSG-10WH(MF Studio), DSG-10PK(MF Studio), DSG-10CY(MF
Studio), DSG-10BL(MF Studio), DSG-10GY(MF Studio), DSG-
1WH(MF Studio C), DSG-1PK(MF Studio C), DSG-1CY(MF Studio
C), DSG-1BL(MF Studio C), DSG-1GY(MF Studio C), DCG-10

Model difference:

All the models are the same circuit and module, except the model
name and color.

Electrical rating:

Input: DC 5V
Battery: DC 3.7V 18650mAh

Accessories:

Cable:

1. 3.5mm Audio cable(1.2m)*1

2. 6.35mm Audio cable(2.5m)*1

3. USB-Ato Type-C adapter cable(0.1m)*1

Hardware version:

V1.0

Software version:

V1.0

Test sample(s) number:

MTi241226008-01S1001

RF specification

Bluetooth version:

V5.3

Operating frequency
range:

2402-2480MHz

Channel number:

79

Modulation type:

GFSK, 1/4-DQPSK, 8DPSK

Antenna(s) type:

Rod Antenna

Antenna(s) gain:

3.37dBi

1.2 Description of test modes

No. Emission test modes
Mode1 TX-GFSK
Mode2 TX-11/4-DQPSK
Mode3 TX-8DPSK
1.2.1 Operation channel list
Channel Fr?:\qnllj-lezr)\cy Channel Frtzl?nllj_lezr)\cy Channel Fnzl?nlll_lir)'cy Channel Fr?m‘_&?cy
0 2402 20 2422 40 2442 60 2462
1 2403 21 2423 41 2443 61 2463
2 2404 22 2424 42 2444 62 2464
3 2405 23 2425 43 2445 63 2465
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4 2406 24 2426 44 2446 64 2466
5 2407 25 2427 45 2447 65 2467
6 2408 26 2428 46 2448 66 2468
7 2409 27 2429 47 2449 67 2469
8 2410 28 2430 48 2450 68 2470
9 2411 29 2431 49 2451 69 2471
10 2412 30 2432 50 2452 70 2472
1 2413 31 2433 51 2453 71 2473
12 2414 32 2434 52 2454 72 2474
13 2415 33 2435 53 2455 73 2475
14 2416 34 2436 54 2456 74 2476
15 2417 35 2437 55 2457 75 2477
16 2418 36 2438 56 2458 76 2478
17 2419 37 2439 57 2459 77 2479
18 2420 38 2440 58 2460 78 2480
19 2421 39 2441 59 2461 - -
Test Channel List
Operation Band: 2400-2483.5 MHz

Bandwidth Lowest Channel Middle Channel Highest Channel

(MHz) (LCH) (MCH) (HCH)

(MHz) (MHz) (MHz)

1 2402 2441 2480

Note: The test software provided by manufacturer is used to control EUT for working in
engineering mode, that enables selectable channel, and capable of continuous transmitting

mode.

Test Software: MV FrequencyTool v0.3.2
For power setting, refer to below table.

Mode 2402MHz 2441MHz 2480MHz

GFSK 4 4 4
/4-DQPSK 4 4 4

8DPSK 4 4 4
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1.3 Environmental Conditions

Report No.: MTi241226008-01E1

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15°C ~ 35°C

Humidity:

20% RH ~ 75% RH

Atmospheric pressure: | 98 kPa ~ 101 kPa

1.4 Description of support units

Support equipment list
Description Model Serial No. Manufacturer
/ / / /
Support cable list
Description Length (m) From To
/ / / /
1.5 Measurement uncertainty
Measurement Uncertainty
Conducted emissions (AMN 150kHz~30MHz) | £3.1dB
Occupied channel bandwidth +3 %
RF output power, conducted +1 dB
Time 1 %
Unwanted Emissions, conducted +1 dB
Radiated spurious emissions (above 1GHz) 15.3dB
Radiated spurious emissions (9kHz~30MHz) | +4.3dB
Radiated spurious emissions (30MHz~1GHz) | +4.7dB
Temperature +1°C
Humidity 5%

This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.
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2 Summary of Test Result

Report No.: MTi241226008-01E1

No. |ltem Requirement Result
1 | Antenna requirement 47 CFR 15.203 Pass
2 | Conducted Emission at AC power line |47 CFR 15.207(a) Pass
3 |20dB Bandwidth 47 CFR 15.247(a)(1) Pass
4 |Maximum Conducted Output Power 47 CFR 15.247(b)(1) Pass
5 |Channel Separation 47 CFR 15.247(a)(1) Pass
6 |Number of Hopping Frequencies 47 CFR 15.247(a)(1)(iii) Pass
7 |Dwell Time 47 CFR 15.247(a)(1)(iii) Pass
8 RF conducted spurious emissions and |47 CFR 15.247(d), 15.209, Pass

band edge measurement 15.205
9 |Band edge emissions (Radiated) ‘11'; g(l):5R 15.247(d), 15.209, Pass
10 |Radiated emissions (below 1GHz) 111; g;(|):5R 15.247(d), 15.209, Pass
11 |Radiated emissions (above 1GHz) 47 CFR 15.247(d), 15.209, Pass
15.205
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3 Test Facilities and accreditations
3.1 Test laboratory

Report No.: MTi241226008-01E1

Test laboratory: Shenzhen Microtest Co., Ltd.
101, No.7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe
Test site location: Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong,
China
Telephone: (86-755)88850135
Fax: (86-755)88850136

CNAS Registration No.: | CNAS L5868

FCC Registration No.: | 448573

IC Registration No.: 21760
CABID: CNO0093
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4  List of test equipment
No. Equipment Manufacturer Model Serial No. | Cal. date | Cal. Due
Conducted Emission at AC power line
1 EMI Test Receiver | Rohde&schwarz | ESCI3 10136 | 2050097 | 202009
2 | Atificial mains network | Schwarzbeck | NSLK 8127 183 | 20205 | 202505
3 | Artificial Mains Network Rohde & ESH2-z5 | 100263 | 2024-03- | 2025-03-
Schwarz 20 19
20dB Bandwidth
Maximum Conducted Output Power
Channel Separation
Number of Hopping Frequencies
Dwell Time
Emissions in non-restricted frequency bands
1 WidebandRadio | g qegschwarz | CMws00 | 149155 | 2024-03- | 2025-03-
Communication Tester 20 19
ESG Series Analog . GB400512 | 2024-03- | 2025-03-
2 Ssignal Generator Agilent E44218 40 21 20
3 | PXA Signal Analyzer Agilent Noo3oa | MYO13902 | 202403~ 2025-03-
4 Synthesized Sweeper Agilent 83752A 361 g¢019 20224 1_ 03- 20225603_
5 | MXA Signal Analyzer Agilent N9020A MYS&; 434 202241' 03- 20225603'
6 RF Control Unit Tonscend Js0806-1 | 19050001 | 202405~ | 2025-05-
7 | Band Reject Filter Group Tonscend JS0806-F 19D263(())601 202241_03_ 20225603_
ESG Vector Signal . MY501437 | 2024-03- 2025-03-
8 Generator Agilent NS182A 62 20 19
9 DC Power Supply Agilent E3632A MY4§§276 2024-03- 2025603'
Band edge emissions (Radiated)
Emissions in frequency bands (above 1GHz)
1 EMI Test Receiver Rohde&schwarz ESCI7 101166 20224603_ 202159_03_
Double Ridged 2023-06- | 2025-06-
2 Broadband Horn Antenna schwarabeck BBHA 9120 D 2278 17 16
3 Amplifier Agilent 8449B 3008’80112 20224603' 2021%03'
4 MXA signal analyzer Agilent N9020A MY523408 202241_03_ 20225603_
5 | PXASignal Analyzer Agilent Ngo3pa | MYO13902 | 202003 ) 202505
6 Horn antenna Schwarzbeck | BBHA9170 | ooggy | 202300 | 2025:06-
7 Pre-amplifier Space-Dtronics EWLAN1840 | 540405001 | 2024-03- | 2025-03-
G 21 20
Emissions in frequency bands (below 1GHz)
1 EMI Test Receiver Rohde&schwarz ESCI7 101166 20224603' 20215;)3_
o | TRILOGBroadband | o p 0 aheck | VULB 9163 |9163-1338 |2023-06-11| 2022:06-
Antenna 10
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No. Equipment Manufacturer Model Serial No. | Cal. date | Cal. Due
3 Active Loop Antenna Schwarzbeck | FMZB 1519B | 00066 20224:;03' 202252-03_
4 Amplifier Hewlett-Packard |  8447F | S113A0618] 2024-03- ) 2025-03-
4 20 19
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5 Evaluation Results (Evaluation)

5.1 Antenna requirement

Refer to 47 CFR Part 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
Test Requirement: . ) ) )

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.

Report No.: MTi241226008-01E1

5.1.1 Conclusion:

The antenna of the EUT is permanently attached.
The EUT complies with the requirement of FCC PART 15.203.
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6 Radio Spectrum Matter Test Results (RF)
6.1 Conducted Emission at AC power line

Refer to 47 CFR 15.207(a), Except as shown in paragraphs (b)and
(c)of this section, for an intentional radiator that is designed to be
connected to the public utility (AC) power line, the radio frequency
Test Requirement: 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 the limits in the following table, as measured using a 50
pMH/50 ohms line impedance stabilization network (LISN).

Report No.: MTi241226008-01E1

Test Limit: Frequency of emission (MHz) | Conducted limit (dBuV
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46~
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.
Test Method: ANSI C63.10-2020 section 6.2
Procedure: Refer to ANSI C63.10-2020 section 6.2, standard test method for ac

power-line conducted emissions from unlicensed wireless devices

6.1.1 E.U.T. Operation:

Operating Environment:

Temperature: | 20.3°C \ Humidity: \ 33 % \ Atmospheric Pressure: \ 100 kPa
Pre test mode: Mode1, Mode2, Mode3

All of the listed pre-test mode were tested, only the data of the worst
mode (Mode1) is recorded in the report

6.1.2 Test Setup Diagram:

Final test mode:

Vertical Ground

__—Reference Plane - Test Receiver
|- = [EUT & E:I
o oo o
r- o o000
80 cm
ILISN h
~ ™N T

™~ _Horizontal Ground
Reference Plane
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Report No.: MTi241226008-01E1
6.1.3 Test Data:

Model / Line: Line / CH: L
80.0 dBu¥
70
o \ rccTanw ClassB AC Conduction(QP)
0 \l : : : Fl:cTa:t15 Claggp AC Condygtion(AVE)
40 2 | : ¥ 4 1
30 ’
i peak
AVG
10
0
-10
20
0.750 0500 0.800 MHz) 5.000 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 0.5020 35.82 10.43 46.25 56.00 -9.75 QP
2 0.5299 25.31 10.43 35.74 46.00 -10.26 AVG
3 0.7500 33.18 10.49 43.67 56.00 -12.33 QP
4 0.7500 25.32 10.49 35.81 46.00 -10.19 AVG
5 2.2500 33.63 10.56 4419 56.00 -11.81 QP
6 2.2500 26.20 10.56 36.76 46.00 -9.24 AVG
7 3.7500 34.23 10.57 44 80 56.00 -11.20 QP
8 3.7500 27.95 10.57 38.52 46.00 -7.48 AVG
9 5.9979 25.42 10.59 36.01 50.00 -13.99 AVG
10 7.4979 37.96 10.63 48.59 60.00 -11.41 QP
11 11.8258 26.23 10.78 37.01 50.00 -12.99 AVG
12 12.5019 38.01 10.82 48.83 60.00 -11.17 QP
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Report No.: MTi241226008-01E1

Model / Line: Neutral / CH: L
80.0 dBu¥
70
\ FCCRart15 ClassB AC Conduction[QF)
60 |
FCCRart15 ClazsB AC Conduction[AYG])|
50 . I 12
1 5 f
3 % )
40 . ‘ 0 “
" i} I ' 3
! peak
20
AVG
10
0
10
20
0.150 0500 0.800 MHz) 5.000 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment  Limit  Over
MHz dBuv dB dBuV dBuV dB Detector Comment
1 0.5020 29.45 10.43 39.88 56.00 -16.12 QP
2 0.5299 18.09 10.43 28.52 46.00 -17.48 AVG
3 0.7500 27.53 10.49 38.02 56.00 -17.98 QP
4 0.7500 23.30 10.49 33.79 46.00 -12.21 AVG
5 2.2500 30.18 10.56 40.74 56.00 -15.26 QP
6 2.2500 26.00 10.56 36.56 46.00 -9.44 AVG
7 3.7500 32.52 10.57 43.09 56.00 -12.91 QP
8 3.7500 28.01 10.57 38.58 46.00 -7.42 AVG
9 5.9980 34.58 10.59 4517 60.00 -14.83 QP
10 5.9980 25.68 10.59 36.27 50.00 -13.73 AVG
11 13.8660 23.56 10.91 34.47 50.00 -15.53 AVG
12 14.5740 34.63 10.95 45.58 60.00 -14.42 QP
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Report No.: MTi241226008-01E1
6.2 20dB Bandwidth

Test Requirement: 47 CFR 15.247(a)(1)

Test Limit: Refer to 47 CFR 15.215(c), intentional radiators operating under the
alternative provisions to the general emission limits, as contained in §§
15.217 through 15.257 and in subpart E of this part, must be designed
to ensure that the 20 dB bandwidth of the emission, or whatever
bandwidth may otherwise be specified in the specific rule section
under which the equipment operates, is contained within the frequency
band designated in the rule section under which the equipment is
operated.

ANSI C63.10-2020, section 7.8.6, For occupied bandwidth
measurements, use the procedure in 6.9.3. Frequency hopping shall
be disabled for this test.

KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: The occupied bandwidth is the frequency bandwidth such that, below
its lower and above its upper frequency limits, the mean powers are
each equal to 0.5% of the total mean power of the given emission. The
following procedure shall be used for measuring 99% power
bandwidth:

a) The instrument center frequency is set to the nominal EUT channel
center frequency. The frequency span for the spectrum analyzer shall
be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of
1% to 5% of the OBW, and VBW shall be at least three times the
RBW, unless otherwise specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the
signal from exceeding the maximum input mixer level for linear
operation. In general, the peak of the spectral envelope shall be more
than [10 log (OBW/RBW)] below the reference level. Specific guidance
is given in 4.1.6.2.

d) Step a) through step ¢) might require iteration to adjust within the
specified range.

e) Video averaging is not permitted. Where practical, a sample
detection and single sweep mode shall be used. Otherwise, peak
detection and max-hold mode (until the trace stabilizes) shall be used.
f) Use the 99% power bandwidth function of the instrument (if
available) and report the measured bandwidth.

g) If the instrument does not have a 99% power bandwidth function,
then the trace data points are recovered and directly summed in linear
power terms. The recovered amplitude data points, beginning at the
lowest frequency, are placed in a running sum until 0.5% of the total is
reached; that frequency is recorded as the lower frequency. The
process is repeated until 99.5% of the total is reached; that frequency
is recorded as the upper frequency. The 99% power bandwidth is the
difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing spectral
plot(s) of the measuring instrument display; the plot axes and the scale
units per division shall be clearly labeled. Tabular data may be
reported in addition to the plot(s).

Test Method:

6.2.1 E.U.T. Operation:

Operating Environment:
Temperature: \ 225°C \ Humidity: \ 35 % \ Atmospheric Pressure: \ 101 kPa
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Pre test mode: Mode1, Mode2, Mode3
Final test mode: Mode1, Mode2, Mode3

6.2.2 Test Setup Diagram:

Report No.: MTi241226008-01E1

1 RF TEST SYSTEM | i
|| TST PASS
EUT | _
6.2.3 Test Data:
Please Refer to Appendix for Details.
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6.3 Maximum Conducted Output Power
Test Requirement: 47 CFR 15.247(b)(1)

Test Limit: Refer to 47 CFR 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.

ANSI| C63.10-2020, section 7.8.5
KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: This is an RF-conducted test to evaluate maximum peak output power.
Use a direct connection between the antenna port of the unlicensed
wireless device and the spectrum analyzer, through suitable
attenuation. Frequency hopping shall be disabled for this test. Use the
following spectrum analyzer settings:

a) Span: Approximately five times the 20 dB bandwidth, centered on a
hopping channel.

b) RBW > 20 dB bandwidth of the emission being measured.

c) VBW = RBW.

d) Sweep: No faster than coupled (auto) time.

e) Detector function: Peak.

f) Trace: Max-hold.

g) Allow trace to stabilize.

h) Use the marker-to-peak function to set the marker to the peak of the
emission.

i) The indicated level is the peak output power, after any corrections
for external attenuators and cables.

j) A spectral plot of the test results and setup description shall be
included in the test report.

NOTE—A peak responding power meter may be used, where the
power meter and sensor system video bandwidth is greater than the
occupied bandwidth of the unlicensed wireless device, rather than a
spectrum analyzer.

Report No.: MTi241226008-01E1

Test Method:

6.3.1 E.U.T. Operation:
Operating Environment:

Temperature: | 225°C \ Humidity: \ 35 % \ Atmospheric Pressure: \ 101 kPa
Pre test mode: Mode1, Mode2, Mode3
Final test mode: Mode1, Mode2, Mode3

6.3.2 Test Setup Diagram:
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Report No.: MTi241226008-01E1

RF TEST SYSTEM |
|| TST PASS
EUT J
6.3.3 Test Data:
Please Refer to Appendix for Details.
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Report No.: MTi241226008-01E1
6.4 Channel Separation

Test Requirement: 47 CFR 15.247(a)(1)

Test Limit: Refer to 47 CFR 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.

ANSI| C63.10-2020, section 7.8.2
KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: The EUT shall have its hopping function enabled. Use the following
spectrum analyzer settings:

a) Span: Wide enough to capture the peaks of two adjacent channels.
b) RBW: Start with the RBW set to approximately 30% of the channel
spacing; adjust as necessary to best identify the center of each
individual channel.

c¢) Video (or average) bandwidth (VBW) = RBW.

d) Sweep: No faster than coupled (auto) time.

e) Detector function: Peak.

f) Trace: Max-hold.

g) Allow the trace to stabilize.

Test Method:

Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. Compliance of an EUT with the
appropriate regulatory limit shall be determined. A spectral plot of the
data shall be included in the test report.

6.4.1 E.U.T. Operation:
Operating Environment:

Temperature: \ 225°C \ Humidity: \ 35 % \ Atmospheric Pressure: \ 101 kPa
Pre test mode: Mode1, Mode2, Mode3
Final test mode: Mode1, Mode2, Mode3

6.4.2 Test Setup Diagram:

RF TEST SYSTEM

Il

| TST PASS

O)
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Report No.: MTi241226008-01E1
6.4.3 Test Data:

Please Refer to Appendix for Details.
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6.5 Number of Hopping Frequencies
Test Requirement: 47 CFR 15.247(a)(1)(iii)

Test Limit: Refer to 47 CFR 15.247(a)(1)(iii), Fequency hopping systems in the
2400-2483.5 MHz band shall use at least 15 channels. The average
time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds 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.

ANSI| C63.10-2020, section 7.8.3
KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: The EUT shall have its hopping function enabled. Use the following
spectrum analyzer settings:

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

b) 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.

c) VBW = RBW.

d) Sweep: No faster than coupled (auto) time.

e) Detector function: Peak.

f) Trace: Max-hold.

g) Allow the trace to stabilize.

Report No.: MTi241226008-01E1

Test Method:

It might prove necessary to break the span up into subranges to show
clearly all of the hopping frequencies. Compliance of an EUT with the
appropriate regulatory limit shall be determined for the number of
hopping channels. A spectral plot of the data shall be included in the
test report.

6.5.1 E.U.T. Operation:
Operating Environment:

Temperature: \ 225°C \ Humidity: \ 35 % \ Atmospheric Pressure: \ 101 kPa
Pre test mode: Mode1, Mode2, Mode3
Final test mode: Mode1, Mode2, Mode3

6.5.2 Test Setup Diagram:
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Report No.: MTi241226008-01E1

RF TEST SYSTEM |
|| TST PASS
EUT J
6.5.3 Test Data:
Please Refer to Appendix for Details.
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Report No.: MTi241226008-01E1
6.6 Dwell Time

Test Requirement: 47 CFR 15.247(a)(1)(iii)

Test Limit: Refer to 47 CFR 15.247(a)(1)(iii), Frequency hopping systems in the
2400-2483.5 MHz band shall use at least 15 channels. The average
time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds 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.

ANSI| C63.10-2020, section 7.8.4
KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: The dwell time per hop on a channel is the time from the start of the
first transmission to the end of the last transmission for that hop. If the
device has a single transmission per hop then the dwell time is the
duration of that transmission. If the device has a multiple
transmissions per hop then the dwell time is measured from the start
of the first transmission to the end of the last transmission.

Test Method:

The time of occupancy is the total time that the device dwells on a
channel over an observation period specified in the regulatory
requirement. To determine the time of occupancy the spectrum
analyzer will be configured to measure both the dwell time per hop and
the number of times the device transmits on a specific channel in a
given period.

The EUT shall have its hopping function enabled. Compliance with the
requirements shall be made with the minimum and with the maximum
number of channels enabled. If the dwell time per channel does not
vary with the number of channels than compliance with the
requirements may be based on the minimum number of channels. If
the device supports different dwell times per channel (example
Bluetooth devices can dwell on a channel for 1, 3 or 5 time slots) then
measurements can be limited to the longest dwell time with the
minimum number of channels.

Use the following spectrum analyzer settings to determine the dwell
time per hop:

a) Span: Zero span, centered on a hopping channel.

b) RBW shall be < channel spacing and where possible RBW should
be set >> 1 /T, where T is the expected transmission time per hop.
c) Sweep time: Set so that the start of the first transmission and end of
the last transmission for the hop are clearly captured. Setting the
sweep time to be slightly longer than the hopping period per channel
(hopping period = 1/hopping rate) should achieve this.

d) Use a video trigger, where possible with a trigger delay, so that the
start of the transmission is clearly observed. The trigger level might
need adjustment to reduce the chance of triggering when the system
hops on an adjacent channel.

e) Detector function: Peak.

f) Trace: Clear-write, single sweep.

g) Place markers at the start of the first transmission on the channel
and at the end of the last transmission. The dwell time per hop is the

time between these two markers.
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Report No.: MTi241226008-01E1

To determine the number of hops on a channel in the regulatory
observation period repeat the measurement using a longer sweep
time. When the device uses a single hopping sequence the period of
measurement should be sufficient to capture at least 2 hops. When the
device uses a dynamic hopping sequence, or the sequence varies, the
period of measurement may need to capture multiple hops to better
determine the average time of occupancy. Count the number of hops
on the channel across the sweep time.

The average number of hops on the same channel within the
regulatory observation period is calculated from the number of hops on
the channel divided by the spectrum analyzer sweep time multiplied by
the regulatory observation period. For example, if three hops are
counted with an analyzer sweep time of 500 ms and the regulatory
observation period is 10 s, then the number of hops in that ten
seconds is 3/ 0.5 x 10, or 60 hops.

The average time of occupancy is calculated by multiplying the dwell
time per hop by the number of hops in the observation period.

6.6.1 E.U.T. Operation:
Operating Environment:

Temperature: | 225°C \ Humidity: \ 35 % \ Atmospheric Pressure: \ 101 kPa
Pre test mode: Mode1, Mode2, Mode3
Final test mode: Mode1, Mode2, Mode3

6.6.2 Test Setup Diagram:

RF TEST SYSTEM
|| TST PASS
EUT | -
6.6.3 Test Data:
Please Refer to Appendix for Details.
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Report No.: MTi241226008-01E1

6.7 RF conducted spurious emissions and band edge measurement
Test Requirement: 47 CFR 15.247(d), 15.209, 15.205

Test Limit: Refer to 47 CFR 15.247(d), 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.

ANSI C63.10-2020 section 7.8.7
KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: 7.8.7.1 General considerations

To demonstrate compliance with the relative out-of-band emissions
requirements conducted spurious emissions shall be measured for the
transmit frequencies, per 5.5 and 5.6, and at the maximum transmit
powers. Frequency hopping shall be disabled for this test with the
exception of measurements at the allocated band-edges which shall
be repeated with hopping enabled.

Test Method:

Connect the primary antenna port through an attenuator to the
spectrum analyzer input; in the results, account for all losses between
the unlicensed wireless device output and the spectrum analyzer. The
frequency range of testing shall span 30 MHz to 10 times the
operating frequency and this may be done in a single sweep or, to aid
resolution, across a number of sweeps. The resolution bandwidth shall
be 100 kHz, video bandwidth 300 kHz, and a coupled sweep time with
a peak detector.

The limit is based on the highest in-band level across all channels
measured using the same instrument settings (resolution bandwidth of
100 kHz, video bandwidth of 300 kHz, and a coupled sweep time with
a peak detector). To help clearly demonstrate compliance a display
line may be set at the required offset (typically 20 dB) below the
highest in-band level. Where the highest in-band level is not clearly
identified in the out-of-band measurements a separate spectral plot
showing the in-band level shall be provided.

When conducted measurements cannot be made (for example a
device with integrated, non-removable antenna) radiated
measurements shall be used. The reference level for determining the
limit shall be established by maximizing the field strength from the
highest power channel and measuring using the resolution and video
bandwidth settings and peak detector as described above. The field
strength limit for spurious emissions outside of restricted-bands shall
then be set at the required offset (typically 20 dB) below the highest in-
band level. Radiated measurements will follow the standards
measurement procedures described in Clause 6 with the exception

that the resolution bandwidth shall be 100 kHz, video bandwidth 300
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Report No.: MTi241226008-01E1

kHz, and a coupled sweep time with a peak detector. Note that use of
wider measurement bandwidths are acceptable for measuring the
spurious emissions provided that the peak detector is used and that
the measured value of spurious emissions are compared to the
highest in-band level measured with the 100 kHz / 300 kHz bandwidth
settings to determine compliance.

7.8.7.2 Band-edges

Compliance with a relative limit at the band-edges (e.g., =20 dBc) shall
be made on the lowest and on the highest channels with frequency
hopping disabled and repeated with frequency hopping enabled. For
the latter test the hopping sequence shall include the lowest and
highest channels.

For measurements with the hopping disabled the analyzer screen shall
clearly show compliance with the requirement within 10 MHz of the
allocated band-edge.

For measurements with the hopping enabled the analyzer screen shall
clearly show compliance with the requirement within 10 MHz of both of
the allocated band-edges. This could require separate spectral plots
for each band-edge.

6.7.1 E.U.T. Operation:
Operating Environment:

Temperature: \ 225°C \ Humidity: \ 35 % \ Atmospheric Pressure: \ 101 kPa
Pre test mode: Mode1, Mode2, Mode3
Final test mode: Mode1, Mode2, Mode3

6.7.2 Test Setup Diagram:

RF TEST SYSTEM
(| TSTPASS
EUT ] e
6.7.3 Test Data:
Please Refer to Appendix for Details.
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6.8 Band edge emissions (Radiated)

Refer to 47 CFR 15.247(d), 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 §

Report No.: MTi241226008-01E1

Test Requirement:

15.205(c)).
Test Limit: Frequency (MHz) Field strength Measuremen
(microvolts/meter) t distance
(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

** Except as provided in paragraph (g), fundamental emissions from
intentional radiators operating under this section shall not be located in
the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-
806 MHz. However, operation within these frequency bands is
permitted under other sections of this part, e.g., §§ 15.231 and 15.241.
In the emission table above, the tighter limit applies at the band edges.
The emission limits shown in the above table are based on
measurements employing a CISPR quasi-peak detector except for the
frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on
measurements employing an average detector.

ANSI C63.10-2020 section 6.10
KDB 558074 D01 15.247 Meas Guidance v05r02
Procedure: ANSI C63.10-2020 section 6.10.5.2

6.8.1 E.U.T. Operation:

Operating Environment:
Temperature: \ 18.6 °C \ Humidity: \ 53.6 % \ Atmospheric Pressure: \ 99 kPa
Pre test mode: Mode1, Mode2, Mode3

All of the listed pre-test mode were tested, only the data of the worst
mode (Mode3) is recorded in the report

Test Method:

Final test mode:

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the limits
are not reported.

6.8.2 Test Setup Diagram:

Ant. Tower

EUT& 3m L
Support Units ’

1-4m
Variable

L )

Ground Plane

Turn Absorb L
- Tjﬂe soroer
\

Spectrum analyzer :|
L 1\_____\

\ Pre-amplifier
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Report No.: MTi241226008-01E1
6.8.3 Test Data:

Mode3 / Polarization: Horizontal / CH: L
Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 2310.000 47.76 -4.83 42.93 7400 -31.07 peak
2 2310.000 37.63 -4.83 32.80 5400 -21.20 AVG
3 2390.000 48.26 -4.31 43.95 7400 -30.05 peak
4 * 2390.000 38.18 -4.31 33.87 54.00 -20.13 AVG

Mode3 / Polarization: Vertical / CH: L
Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 2310.000 47.74 -4.83 42.91 74.00 -31.09 peak
2 2310.000 37.78 -4.83 32.95 54.00 -21.05 AVG
3 2390.000 48.22 -4.31 43.91 74.00 -30.09 peak
4 * 2390.000 38.11 -4.31 33.80 54.00 -20.20 AVG
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Mode3 / Polarization: Horizontal / CH: H
Reading Correct Measure-

Report No.: MTi241226008-01E1

No. Mk.  Freq.  Level Factor ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 2483.500 48.61 -4.21 44 .40 7400 -29.60 peak
2 2483.500 37.97 -4.21 33.76 54.00 -20.24 AVG
3 2500.000 48.32 -4.10 44.22 7400 -29.78 peak
4 * 2500.000 37.94 -4.10 33.84 54.00 -20.16 AVG

Mode3 / Polarization: Vertical / CH: H
Heading Correct Measure-

No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dBuVv dB dBuV/m dBuv/m dB Detector
1 2483.500 48.91 -4.21 44,70 7400 -29.30 peak
2 2483.500 38.26 -4.21 34.05 5400 -19.95 AVG
3 2500.000 48.19 -4.10 44,09 74.00 -29.91 peak
4 * 2500.000 38.24 -4.10 34.14 5400 -19.86 AVG
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6.9 Radiated emissions (below 1GHz)

Refer to 47 CFR 15.247(d), 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 §

Report No.: MTi241226008-01E1

Test Requirement:

15.205(c)).
Test Limit: Frequency (MHz) Field strength Measuremen
(microvolts/meter) t distance
(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

** Except as provided in paragraph (g), fundamental emissions from
intentional radiators operating under this section shall not be located in
the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-
806 MHz. However, operation within these frequency bands is
permitted under other sections of this part, e.g., §§ 15.231 and 15.241.
In the emission table above, the tighter limit applies at the band edges.
The emission limits shown in the above table are based on
measurements employing a CISPR quasi-peak detector except for the
frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on
measurements employing an average detector.

ANSI C63.10-2020 section 6.6.4

KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: ANSI| C63.10-2020 section 6.6.4

6.9.1 E.U.T. Operation:

Operating Environment:

Temperature: \ 18.6 °C \ Humidity: \ 53.6 % \ Atmospheric Pressure: \ 99 kPa

Pre test mode: Mode1, Mode2, Mode3

All of the listed pre-test mode were tested, only the data of the worst
mode (Mode3) is recorded in the report

Test Method:

Final test mode:

Note:
The amplitude of spurious emissions which are attenuated more than 20 dB below the limits

are not reported.
All modes of operation of the EUT were investigated, and only the worst-case results are
reported. There were no emissions found below 30MHz within 20dB of the limit.

6.9.2 Test Setup Diagram:
EUT&

3
Support Units\ I: m :I
J_)/ Turn Table
1
Sucm{
=
Ground Plan

Test Receiver

\ @I:I
0000
00 0@
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Ant. Tower

Report No.: MTi241226008-01E1

1-4m
/_Variable

/
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3m
EUT& le >
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Report No.: MTi241226008-01E1
6.9.3 Test Data:

Mode3 / Polarization: Horizontal / CH: H
20.0 dBu¥/m
70
60 FCC 15C Radiation Below 1GHz
50 Margin -6 dB ]
40 I :
|
30
20
10
0
-10
20
-30
-40
30.000 60.000 90.000 MHz) 300.000 600.000 1000.0
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV/m dBuV/m dB Detector Comment

1 31.7313  30.77 -14.02 16.75 40.00 -23.25 QP

2 81.2117  35.33 -23.12 12.21 40.00 -27.79 QP

3 2341684 32.25 -14.75 17.50 46.00 -28.50 QP

4 428.0193 27.92 -13.44 14.48 46.00 -31.52 QP

5 605.6592 28.12 -10.34 17.78 46.00 -28.22 QP

6 798.9797 28.05 -6.05 22.00 46.00 -24.00 QP

Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@35 Imti.com
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Report No.: MTi241226008-01E1

Mode3 / Polarization: Vertical / CH: H
80.0 dBu¥/m
70
60 FCC 15C Radiation Below 1GHz
50 Margin -6 dB [}
40 I :
I
30
[
20 |4 3 4 s
3
10
0
10
20
30
-40
30.000 £0.000 90.000 MHz) 300,000 £00.000 1000.0
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector Comment
1 31.9546 41.84 -25.23 16.61 40.00 -23.39 QP
2 " 43.8119  42.87 -23.92 18.95 40.00 -21.05 QP
3 78.1389  28.33 -16.99 11.34 40.00 -28.66 QP
4 236.6447 37.68 -19.57 18.11 46.00 -27.89 QP
5 407.5145 29.60 -13.90 15.70 46.00 -30.30 QP
6 801.7863 28.08 -6.53 21.55 46.00 -24.45 QP
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6.10 Radiated emissions (above 1GHz)

In addition, radiated emissions which fall in the restricted bands, as

Report No.: MTi241226008-01E1

Test Requirement: defined in § 15.205(a), must also comply with the radiated emission
limits specified in § 15.209(a)(see § 15.205(c)).
Test Limit: Frequency (MHz) Field strength Measuremen
(microvolts/meter) t distance
(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

** Except as provided in paragraph (g), fundamental emissions from
intentional radiators operating under this section shall not be located in
the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-
806 MHz. However, operation within these frequency bands is
permitted under other sections of this part, e.g., §§ 15.231 and 15.241.
In the emission table above, the tighter limit applies at the band edges.
The emission limits shown in the above table are based on
measurements employing a CISPR quasi-peak detector except for the
frequency bands 9-90 kHz, 110—490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on
measurements employing an average detector.

ANSI C63.10-2020 section 6.6.4
KDB 558074 D01 15.247 Meas Guidance v05r02

Procedure: ANSI| C63.10-2020 section 6.6.4

6.10.1 E.U.T. Operation:

Operating Environment:

Temperature: | 18.6 °C \ Humidity: \ 53.6 % \ Atmospheric Pressure: \ 99 kPa

Pre test mode: Mode1, Mode2, Mode3

All of the listed pre-test mode were tested, only the data of the worst
mode (Mode3) is recorded in the report

Note: Test frequency are from 1GHz to 25GHz, the amplitude of spurious emissions which
are attenuated more than 20 dB below the limits are not reported.

All modes of operation of the EUT were investigated, and only the worst-case results are
reported.

6.10.2 Test Setup Diagram:

Test Method:

Final test mode:

Ant. Tower

EUT& 3m L
Support Units ’

1-4m
Variable

Turn Absorb L
-=- Tjﬂe sorber
= 1
Ground Plane i
Spectrum analyzer _:|&\
\ Pre-amplifier
[ e
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Report No.: MTi241226008-01E1
6.10.3 Test Data:

Mode3 / Polarization: Horizontal / CH: L
Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit ~ Over

MHz dBuV dB dBuV/m dBuV/m dB Detector
1 4804.000 55.14 0.53 55.67 7400 -18.33 peak
2 " 4804.000 49.61 0.53 50.14 54.00 -3.86 AVG
3 7206.000 42.61 7.90 50.51 7400 -23.49 peak
4 7206.000 37.38 7.90 45.28 54.00 -8.72 AVG
5 9608.000 44.60 8.85 53.45 7400 -20.55 peak
6 9608.000 38.36 8.85 47.21 54.00 -6.79 AVG

Mode3 / Polarization: Vertical / CH: L
Reading Correct Measure-

No. Mk.  Freq. Level Factor ment Limit  Over

MHz dBuV dB dBuV/m dBuV/m dB Detector

1 4804.000 50.36 0.53 50.89 74.00 -23.11 peak

2 4804.000 44.74 0.53 45.27 54.00 -8.73 AVG

3 7206.000 43.54 7.90 51.44 74.00 -22.56 peak

4 7206.000 38.27 7.90 46.17 54.00 -7.83 AVG

5 9608.000 45.98 8.85 54.83 74.00 -19.17  peak

6 * 9608.000 41.38 8.85 50.23 54.00 -3.77 AVG

Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@5 1mti.com
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Mode3 / Polarization: Horizontal / CH: M
Reading Correct Measure-

Report No.: MTi241226008-01E1

No. Mk.  Freq.  Level Factor ment Limit ~ Over
MHz dBuV dB dBuV/m dBuV/m dB Detector
1 4882.000 57.77 0.57 58.34 7400 -15.66 peak
2 * 4882.000 49.60 0.57 50.17 54.00 -3.83 AVG
3 7323.000 43.90 7.57 51.47 7400 -22.53 peak
4 7323.000 37.70 7.57 45.27 54.00 -8.73 AVG
5 9764.000 44.08 9.33 53.41 7400 -20.59 peak
6 9764.000 39.90 9.33 49.23 54.00 -4.77 AVG

Mode3 / Polarization: Vertical / CH: M
Heading Correct Measure-

No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dBuVv dB dBuV/m dBuv/m dB Detector
1 4882.000 50.89 0.57 51.46 7400 -22.54 peak
2 4882.000 44.72 0.57 45.29 5400 -8.71 AVG
3 7323.000 43.59 7.57 51.16 7400 -22.84 peak
4 7323.000 38.64 7.57 46.21 54.00 -7.79 AVG
5 9764.000 44.25 9.33 53.58 7400 -20.42 peak
6 * 9764.000 39.95 9.33 49.28 54.00 -4.72 AVG
Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@> I mti.com

Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong,China
Q/MTI-QP-12-FC028 Ver./Rev.: Al Page 36 of 79



TEST REPORT

Mode3 / Polarization: Horizontal / CH: H
Reading Correct Measure-

Report No.: MTi241226008-01E1

No. Mk.  Freq.  Level Factor ment Limit ~ Over

MHz dBuV dB dBuV/m dBuV/m dB Detector
1 4960.000 44.03 0.66 44,69 74.00 -29.31 peak
2 4960.000 39.47 0.66 40.13 5400 -13.87 AVG
3 7440.000 42.85 7.94 50.79 74.00 -23.21 peak
4 7440.000 37.29 7.94 45.23 54.00 -8.77 AVG
5 9920.000 43.99 9.69 53.68 7400 -20.32 peak
6 * 9920.000 38.55 9.69 48.24 5400 -5.76 AVG

Mode3 / Polarization: Vertical / CH: H
Heading Correct Measure-

No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dBuVv dB dBuV/m dBuv/m dB Detector
1 4960.000 44.42 0.66 45.08 7400 -28.92 peak
2 4960.000 39.57 0.66 40.23 5400 -13.77 AVG
3 7440.000 42.97 7.94 50.91 7400 -23.09 peak
4 7440.000 36.32 7.94 44.26 54.00 -9.74 AVG
5 9920.000 44.68 9.69 54.37 7400 -19.63 peak
6 * 9920.000 39.43 9.69 49.12 54.00 -4.88 AVG
Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@> I mti.com
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Photographs of the test setup
Refer to Appendix - Test Setup Photos

Report No.: MTi241226008-01E1
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Report No.: MTi241226008-01E1

Photographs of the EUT
Refer to Appendix - EUT Photos
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Report No.: MTi241226008-01E1

Appendix

Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@35 Imti.com
Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong,China
Q/MTI-QP-12-FC028 Ver./Rev.: Al Page 40 of 79



TEST REPORT

Report No.: MTi241226008-01E1

Appendix A: 20dB Emission Bandwidth

Test Result
Test Mode Antenna Frf[emezr;cy 20E1'\5|>HEZ?W
2402 0.957
DH5 Ant1 2441 0.972
2480 0.972
2402 1.335
2DH5 Ant1 2441 1.284
2480 1.293
2402 1.293
3DH5 Ant1 2441 1.314
2480 1.290
Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@35 Imti.com
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Report No.: MTi241226008-01E1

Test Graphs

DH5 Ant1 2402

Agilent Spectrum Analyzer - Swept SA
RL C
Freguency

Center Freq 2.402000000 GHz B #2vg Type: RMS
TN Wide >~ Trig:Free Run AvglHold: 1001100

Auto Tune

Ref Offsi 1dB
Ref 30.00 dBm

CenterFreq|
2402000000 GHz

StartFreq
2.400500000 GHz

| e a——

StopFreq
2403500000 GHz
| S ————-

Center 2.402000 GHz ‘Span 3.000 MHz| CF Step

Res BW 30 kHz #VEW 100 kHz Sweep 3.200 ms (1001 pts) 300.000 kHz
Auto Mzn

i, ~fl/ \
P W R LAy

~

KR MODE| TRC SCL| v FUNCTION | FUNCTION wIDTH FUNCTION WALLE
2.401 498 GHz 23.499 dBm
2401937 GHz 3.312

957 kHz| 0.245 dB.

“x

s
=
=
|
o3|
2

Freq Offset
0Hz

B

S0 Wm~ o

STATUS

]

DH5 Ant1 2441

Agilent Spectrum Analyzer - Swept SA
i : Frequency

RL 7 AC 3 m 3
Center Freq 2.441000000 GHz : #hvg Type: RMS
PNO: Wide ~»- 1rig: Free Run Avg|Hold: 100/100
0 dB

Auto Tune

Ref Offset 5,04 dB
Ref 30.00 dBm

CenterFreq|
2.441000000 GHz

StartFreq
2.439500000 GHz

|
x y Stop Freq
vy

2442500000 GHz,
[

‘Span 3.000 MHz| CF Step

#VBW 100 kHz Sweep 3.200 ms (1001 pts) 300.000 kHz|
Auto Man

Center 2441000 GHz

-~

= FUNCTION  FUNCTIDN WIDTH FUNCTION VALUE

KR MODE TRC
1

FreqOffset
0Hz|

A

S 000~ oo

STATUS

DH5_Ant1_2480

]
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Report No.: MTi241226008-01E1

Center Freq 2.480000000 GHz - g Type: Frequercy
I Trig: Free Run AvglHold: 1001100
o #Atten:40 4B

Auto Tune|
Ref Offset 873 dB |
Ref 30.00 dBm 0.370 dB]

CenterFreq
2.480000000 GHz|

StartFreq
2478500000 GHz,

StopFreq

ICenter 2.480000 GHz Span 3.000 MHz|
‘Res BW 30 kHz #VBW 100 kHz Sweep 3.200 ms (1001 pts)

MKR MODE TRC Sl X N
N | 1 2479436 GHz| 24012 dBm
N [ 1 79955 GHz 161 dBm
AT (& 972 kHz[(A)  0.370 dB)|

FUNCTION  FUNCTIDN WIDTH FUNCTIONYALUE &

S 000~ W S

STATUS

2DH5 Ant1 2402

]

Agilent Spectrum Analyzer - Swept SA

RL RE @ AC
Center Freq 2.402000000 GHz B RMS
PHO: Wide ~»~ 171ig: FreeRun Avg|Hold: 100/100
#Atten: 40 dB

Frequency

Auto Tune

Ref Offset 821 dB AMkr3 1_.3(%& 24515

Ref 30.00 dBm

CenterFreq
2402000000 GHz

StartFreq

Span 3.000 MHz|
Sweep 3.200 ms (1001 pts)

-~

FUNCTION  FUNCTION WIDTH FUNCTION VALUE

MKF MODE TRC SCL
N 1 2. Bm
N1[f 2401808CHz| 5084 dBm|

| A 1.335 WH: 0144 dB

usc STATUS

2DH5 Ant1 2441

Agilent Spectrum Analyzer - Swept SA

RL RF AC F 0
Center Freq 2.441000000 GHz - #Avg Type: RMS Frequercy
I Trig: Free Run AvglHold: 1001100

Auto Tune
Ref Offset 804 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz|

| s ———
StartFreq

S

Center 2.441000 GHz Span 3.000 MHz|
#VBW 100 kHz Sweep 3.200 ms (1001 pts)

MKR MODE TRC SCL X A FUNCTION FUNCTION WIDTH FUNCTIDMVALUE = A
Bl N (1 f|  2440331GHz[ 24784dBm| [ 000 | 00|
3 R I W Y1 N Y ———
- -
5 | I S S B
q - [ U 7}
7 | S
[
q - U7}
-1 | I

11 | O R B B

2DH5 Ant1 2480
Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@35 Imti.com

Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong,China
Q/MTI-QP-12-FC028 Ver./Rev.: Al Page 43 of 79



TEST REPORT

Report No.: MTi241226008-01E1

Frequency

wg Type
Wiide > Trig: FreeRun AvglHold: 100/100

Center Freq 2.480000000 GHz
B ow #Atten: 40 dB

Auto Tune
AMKr3 1.293 NHz
Rer 30.00 0.179 dB)
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2.480000000 GHz|

StartFreq
2478500000 GHz,

StopFreq

e s

Span 3.000 MHz|
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-~

FUNCTION  FUNCTIDN WIDTH FUNCTION ¥ALUE
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l N [10f | 479319 GHz I N R
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AT (1 f [0 1203 WH el
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s IR | I
¢ IR | I R
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¢ I ]
o IR | I
10 I | I
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< >
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3DH5 Ant1 2402

]

Agilent Spectrum Analyzer - Swept SA.
RL R o AC 5 E 3 3
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Center Freq 2.402000000 GHz i
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#Atten: 40 dB
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[
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3DH5 Ant1 2441

Agilent Spectrum Analyzer - Swept SA

RL RF AC F 0
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Frequency

Auto Tune
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Ref 30.00 dBm 0.459 dB

CenterFreq
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| s ———
StartFreq

fire i S
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3DH5 Ant1 2480
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Report No.: MTi241226008-01E1

il Frequency

2.430000000 GHz e
e 3 Trig:Free Run AvglHold: 1007100
IFG: #Atten: 40 dB

AMkr3 1.290 M
0.761 dB|

CenterFreq
2.480000000 GHz|

StartFreq
2478500000 GHz,

StopFreq

Span 3.000 MHz
Sweep 3.200 ms (1001 pts)

FUNCTION  FUNCTIDN WIDTH FUNCTIONYALUE &

MKR WODE TRC I
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A

<
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Appendix B: Maximum conducted output power

Report No.: MTi241226008-01E1

Test Result Peak

Frequency Conducted Peak Limit .
Test Mode Antenna Power Verdict
[MHZz] [dBm]
[dBm]
2402 -1.26 <20.97 PASS
DH5 Ant1 2441 -1.25 <20.97 PASS
2480 -1.48 <20.97 PASS
2402 -1.23 <20.97 PASS
2DH5 Ant1 2441 -1.23 <20.97 PASS
2480 -1.45 <20.97 PASS
2402 -0.83 <20.97 PASS
3DH5 Ant1 2441 -0.90 <20.97 PASS
2480 -1.08 <20.97 PASS
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Report No.: MTi241226008-01E1
Test Graphs

DH5 Ant1 2402

Agilent Spectrum Analyzer - Swept SA
RL RE o A

Center Freq 2.402000000 GHz #vgTipeRMS o Frequency
PNO: Fast ~»— 111 Avg|Hold:
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2.480000000 GHz = T Frequency
e Trig: Free Run
IFGain:Low #Atten: 40 dB

) WIkr1 2.480 215 GHz
Rer 3000 dBm -1.484 dBm
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Report No.: MTi241226008-01E1

2480000000 GHz - vg Type: RMS
A Fost o Trig:Free Run AvglHold> 1001100
IFGain:Low #Atten: 40 dB

Frequency

Ref Offset8.73 dB
Ref 30.00 dBm

CenterFreq
2.480000000 GHz|

StartFreq
2477000000 GHz,

| S ——
StopFreq

Center 2.480000 GHz
R Sweep 1.000 ms (1001 pts)

Frequency

G, Trig:FreeRun
#Atten: 40 dB

Ref Offset8.21 dB
Ref 30.00 dBm

CenterFreq
2402000000 GHz

StartFreq
2.399000000 GHz,

| M

StopFreq
2405000000 GHz
| i ———

CF Step
600.000 kHz
Man

Freq Offset
0Hz

Center 2.402000 GHz Span 6.000 MHz|
R Sweep 1.000 ms {1001 pts)

g Typ: Frequency
PNO:Fast Ly Trig: FresRun AvglHold:>1001100
IFGain:Lows #Atten: 40 dB

Mkri 2.440 874 GHz| GRS
Ref Offset8.04 dB C
R:f SS.EDD dBm 0.895 dBm

CenterFreq
2441000000 GHz|
| e ———

StartFreq

Center 2.441000 GHz

#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

3DH5_Ant1_2480
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Report No.: MTi241226008-01E1

RF 500 AC ILSE| 5C E OFF TO
Center Freq 2.480000000 GHz H #Avg Type: RMS Frequency
PNO: Fast (p 1rig: FreeRun AvglHold:> 100100
IFGain:Low #Atten: 40 dB

e e ]
RL R 0

Mkr1 2.479 874 GHz S

Ref Offset8.73 dB
Ref 30.00 dBm -1.084 dBm

CenterFreq
2.480000000 GHz|

StartFreq
2477000000 GHz,

]
StopFreq

Center 2.480000 GHz Span 6.000 MHz|
#R #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)
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Report No.: MTi241226008-01E1
Appendix C: Carrier frequency separation
Test Result
Frequency Result Limit .
Test Mode Antenna [MHz] [MHZ] [MHz] Verdict
DH5 Ant1 Hop 1.306 20.638 PASS
2DH5 Ant1 Hop 1.318 20.890 PASS
3DH5 Ant1 Hop 0.978 20.862 PASS
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Report No.: MTi241226008-01E1
Test Graphs

DH5 Ant1 Hop

Agilent Spectrum Analyzer - Swept SA.
RL RE C

Center Freq 2.441500000 GHz FAvgTpeRMS T Frequency
oSt > Trig:FreeRun Avg|Hold: 500015000

IFGain:Lovi #Atten: 40 dB

Ref Offset8.04 dB AMkr2 1.306 MHz Auto Tune
Ref 30.00 dBm 0.047 dB|

CenterFreq|
2441500000 GHz

StartFreq
2.440500000 GHz

| e a——
StopFreq
2.442500000 GHz
| S ————-

CF Step
200.000 kHz
Man

Freq Offset
0Hz

Start 2.440500 GHz Stop 2.442500 GHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

2DH5_Ant1 Hop

RL RF AC 0
Center Freg 2.441500000 GHz . #hvg Type: RMS Erenpenty
PNO: Fast ~»- 1rig:Free Run Avg|Hold: 5000/5000
IFGain:Low #Atten: 40 dB
Auto Tune|

Ref Offset8.04 dB
Ref 30.00 dBm

CenterFreq|
2.441500000 GHz

| s —
StartFreq
2.440500000 GHz
|

Stop Freq|
2442500000 GHz,

Start 2.440500 GHz Stop 2.442500 GHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

3DH5_Ant1_Hop
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Report No.: MTi241226008-01E1

e e ]
RL R AC

RF s AC LS E OFF TO 2:19
Center Freq 2.441500000 GHz : #hvg Type: RMS TRA T
T Fast > Trig:FreeRun AvglHold: 500015000
IFGain:Low #Atten: 40 dB

Ref Offset8.04 dB AMKr2 978 kHz S

Ref 30.00 dBm 0.045 dB
CenterFreq
2441500000 GHz

StartFreq
2440500000 GHz,
W |

Stop Freq|
2442500000 GHz,

||
CFStep

Start 2.440500 GHz Stop 2.442500 GHz
#R #VBW 300 kHz Sweep 1.000 ms (1001 pts)
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Appendix D: Time of occupancy

Report No.: MTi241226008-01E1

Test Result
Test Mode Antenna Fr([al\(jlllj-lezr]lcy Bur[srLVS\’llldth Hop[leLr:rgf .6s RTSS]UH Lirsqlt Verdict

DH1 Ant1 Hop 0.379 312 0.118 <0.4 PASS
DH3 Ant1 Hop 1.643 177 0.291 <0.4 PASS
DH5 Ant1 Hop 2.891 98 0.283 <0.4 PASS
2DHA1 Ant1 Hop 0.385 310 0.119 <0.4 PASS
2DH3 Ant1 Hop 1.638 179 0.293 <0.4 PASS
2DH5 Ant1 Hop 2.885 100 0.289 <0.4 PASS
3DH1 Ant1 Hop 0.385 311 0.12 <0.4 PASS
3DH3 Ant1 Hop 1.635 177 0.289 <0.4 PASS
3DH5 Ant1 Hop 2.887 102 0.294 <0.4 PASS

Notes:

1. Period time = 0.4s * 79 = 31.6s

2. Result (Time of occupancy) = BurstWidth[ms] * Hops in 31.6s [Num]
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Report No.: MTi241226008-01E1
Test Graphs

DH1 Ant1 Hop

Agilent Spectrum Analyzer - Swept SA.
RL RF AL

Center Freq 2.44 Frequency

et o Trig: Video
IFGain:Lovi #Atten: 40 dB
Auto Tune
Ref Offset 8.04 dB
Ref 30.00 dBm
CenterFreq|
2.441000000 GHz|

| E——
StartFreq
2.441000000 GHz
| I ———

i Stop Freq
2.441000000 GHz

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

Agilent Spectrum Analyzer - Swept SA

RL F
Center Freq 2.44 g De R
PNO: Fast ~—»— 1Tig: Video
IFGaindow  #Atten: 40 dB

Auto Tune

Ref Offs¢t8.04 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz

StartFreq
2441000000 GHz

Stop Freq|
2.441000000 GHz

CF Step

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 5 (30000 pts;

STATUS

DH3 Ant1 Hop

Agilent Spectrum Analyzer -
RL RE 2

Frequency

Center Freq 2.441000000 GHz
PNO: -
IFGain:Low #Atten: 40 dB

]
Trig: Video

Ref Offset8.04 dB

AMkr2 1.643 ms
Ref 30.00 dBm 17.61 dB

CenterFreq
2441000000 GHz,

=

StartFreq
2.441000000 GHz

[
— Stop Freq
2.441000000 GHz
[
CF Step

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

Tel: 0755-88850135-1439  Mobile: 131-4343-1439 (Wechat same number) Web: http://www.mtitest.cn E-mail: mti@35 Imti.com
Address: 101, No. 7, Zone 2, Xinxing Industrial Park, Fuhai Avenue, Xinhe Community, Fuhai Street, Bao’an District, Shenzhen, Guangdong,China
Q/MTI-QP-12-FC028 Ver./Rev.: Al Page 55 of 79



TEST REPORT

Report No.: MTi241226008-01E1

Center Freq 2.441000000 GHz i
PNO: Fast —»—~ I
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune

Ref Offset8.04 dB
Ref 30.00 dBm

CenterFreq
2.441000000 GHz|

ot B

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts|

DH5 Ant1 Hop

Frequency

3 —— Tri
IFGain:Low #Atten: 40 dB

. AMKr2 2.891 LIS
Ref Offset 8.04 dB 8.04

m
Ref 30.00 dBm d

CenterFreq
2441000000 GHz

StartFreq
2.441000000 GHz|
| M

} StopFreq
2.441000000 GHz|
| i ———
CF Step

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

usc

Frequency

RL RF 2 AC
Center Freq 2.441000000 GHz
Fainilow _ #Atten: 40 8

Auto Tune
Ref Offs¢t8.04 dB
Ref 30.00 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

IMIN il =

2441000000 GHz,

| CF Step
LR -

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 31.60 s (30000 pts|

Juss STATUS

2DH1_Ant1_Hop
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Report No.: MTi241226008-01E1

Center Freq 2.441000000 GHz
PNO: Fast ~—»+ 1Mig:
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune|
Ref Offset8.04 dB
Ref 30.00 dBm

CenterFreq
2.441000000 GHz
| e

StartFreq
2.441000000 GHz
[

l StopFreq
2.441000000 GHz
&
CF Step

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

Agilent Spectrum Analyzer - Swept SA.
RL RE C

Center Freq 2.441000000 GHz TrigDel2y0000s  #Avg Type: RMS ey
s Trig: Video
#hgten: 40 dB
Auto Tune
Ref Offset 8.04 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz,

StartFreq

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts|

STATUS

2DH3_Ant1 Hop

Agilent Spectrum Analyzer - Swept SA

RL RE ac - :
Center Freg 2.441000000 GHz Trig Delay2000 ms  #Ava Type: RMS Frequency
PNO: Fast ~—»— 17ig: Video
IFGain:Low #Atten: 40 dB

AMKr2 1.638 ms SUHLE
Ref Offset8.04 dB
Ref 30.00 dBm 2.90 dB

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz,

CF Step
1000000 MHz

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

STATUS
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Report No.: MTi241226008-01E1

Frequency

0: Fa
IFGalll Lmu #Atben 40 dB
Auto Tune|
Ref Offset8.04 dB

e

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts|

CenterFreq
2.441000000 GHz|

StartFreq

2DH5 Ant1 Hop

Center Fraq 2 41D(]D(][J[] GHz Trig Delay-2000 ms  #Avg Type: RMS Frequency
PNO: Fast ~—»— 1nig: Videe
IFGain:Low  #Atten:40 dB

Ref Offset 8,04 dB AMKr2 2.885 ms| Auto Tune
Ref 30.00 dBm 2.49 dB

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|
| M

i StopFreq
2.441000000 GHz|
| i ———
CF Step

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

Pgl[mt Spectrum Analyzer - Swept SA

Frequency

Center Fran 41000000 GHz TrigDelay0000's  #Avg Type:RMS
PNO: Fast —»— Trig: Video

IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offs¢t8.04 dB
Ref 30.00 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

b o

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 31.60 s (30000 pts|

Juss STATUS

3DH1_Ant1_Hop
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Report No.: MTi241226008-01E1

Frequency

0: Fa
IFGam Lmu #Atben 40 dB

A Auto Tune|
Ref Offset 8.04 dB AMkr2 38
Ref 30.00 dBm

CenterFreq
2.441000000 GHz|
| s ——

StartFreq
2.441000000 GHz
]

i StopFreq
2.441000000 GHz

|
CFStep

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

Frequency

Center Freqz 41D(]D(][:[] GHz Trig Del2y0.000 s Fhvg Type: RMS
PNO: Fast ~—+— Trig: Video
#Atten: 40 dB

Auto Tune
Ref Offset8.04 dB
Ref 30.00 dBm

CenterFreq
2441000000 GHz,

StartFreq

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts|

STATUS

3DH3_Ant1 _Hop

Pgl[mt Spectrum Analyzer - Swept SA

Center Freq 2 41000000 GHz TrigDelay2000ms  #hvg Type: RMS Eisapency
PNO: Fast ~—»— 17ig: Video
IFGain:Low #Atten: 40 dB

AMKr2 1.635 ms|EECERL
Ref Offset8.04 dB
R:r 3;.:;0 dBm 1150 dB

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz,

CF Step

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 10.13 ms (8000 pts)
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Report No.: MTi241226008-01E1

Agl[ml Spectrum Analyzer - Swept A

Center Fraq 2 44 Frequency

5 Tri
IFGain: Lmu #Atten: 40 dB
Auto Tune|

Ref Offset8.04 dB
Ref 30.00 dBm

CenterFreq
2.441000000 GHz|

StartFreq
2441000000 GHz,

I T =

Center 2.441000000 GHz Span 0 Hz
Res BW 510 kHz #VBW 3.0 MHz Sweep 31.60 s (30000 pts|

3DH5 Ant1 Hop

Frequency

IFGai:II:Luw HAtten: 40 dB
Ref Offset 8,04 dB AMKr2 2.887 ms| Auto Tune
| ”
Ref 30.00 dBm 91.68 dB!
Center Freq
2.441000000 GHz

| eamessumevesemnn
StartFreq
2.441000000 GHz|
| M

} StopFreq
2.441000000 GHz|
| i ———
CF Step

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.13 ms (8000 pts)

usc

Pgl[mt Spectrum Analyzer - Swept SA

Center Fraq 2 441000000 GHz
Fainilow _ #Atten: 40 8

Frequency

Auto Tune

Ref Offs¢t8.04 dB
Ref 30.00 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz|

b v

Center 2.441000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 31.60 s (30000 pts|

Juss STATUS
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