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REPORT No.: SZ23100077E01

1.Technical Information

Note: Provide by applicant

1.1. Applicant and Manufacturer Information

Applicant:

MiMOMax Wireless Limited

Applicant Address:

540 Wairakei Road, Christchurch 8053, New Zealand

Manufacturer:

MiMOMax Wireless Limited

Manufacturer Address: 540 Wairakei Road, Christchurch 8053, New Zealand

1.2. Equipment Under Test (EUT) Description

Product Name:

700MHz Upper A Block Tornado Transceiver

Serial No.:

N/A

Hardware Version:

IPOO1

Software Version:

TRN-04.06.02

Tx Frequency:

757MHz ~ 758MHz; 787 MHz ~ 788 MHz

Rx Frequency:

757MHz ~ 758MHz; 787 MHz ~ 788 MHz

Operating Voltage:

10.5V~60V DC(Isolated)

Note:

1. This test report is variant from the original report (Report No.: SZ21010246E01, Model Name:
MWL-TORNADO-*H A/B/C *) based on the similarity between before, only added a Bandwidth
75KHz, the others are the same as before. We evaluated the above changes, which had no
impact on the test results. The test results in this report still refer to the test results of the

original test report.

2. For a more detailed description, please refer to specification or user’s manual supplied by the
applicant and/or manufacturer.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2. Test Results

REPORT No.: SZ23100077E01

2.1. Applied Reference Documents

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart A and B:

No. Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices

Test detailed items/section required by FCC rules and results are listed as below:

Test Method
No. | Section Description Test Date i Result Determination
Engineer
Remark

Receiver contained within a FCC Part No deviation
27 transceiver that has been certified.
The receiver has therefore been
verified.

Device is not exempt as it is a receiver | No deviation
that contains a digital device

Equipment
1 |15.101 authorization
requirement

2 |15.103 Exempted devices

Conducted , N/ANete t
3 | 15.107 . Not applicable

Emission

Radiated _ vote 5 | NO deviation
4 |15.109 . 2021.02.25 | Yang Jie PASS

Emissions

Antenna Terminal Huang Note 5 | NO deviation
5 |15.111 i 2021.04.15 i PASS

Disturbance Zhiye

Note 1: The test item is not applicable.

Note 2: Additions to, deviation, or exclusions from the method shall be judged in the “method
determination” column of add, deviate or exclude from the specific method shall be explained in the
"Remark" of the above table.

Note 3: TORNADO TRANSCEIVER complies with FCC Part 15 Subparts A and B as a Class B
Unintentional Radiator. Tests were performed according to the method of measurements
prescribed in ANSI C63.4-2014.

Note 4: When the test result is a critical value,we will use the measurement uncertainty give
the judgment result based on the 95% confidence intervals.

Note 5: The test results of these test items in this report refer to the test report (Report No.:
SZ21010246E01).
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2.2. EUT Setup and Operating Conditions

REPORT No.: SZ23100077E01

Test Item

Radiated Emission

Mode 1 : |[EUT + RJ45 Link + 10.5V DC Power + Working
Mode 2 : |[EUT + RJ45 Link + 24V DC Power + Working
Mode 3 : |[EUT + RJ45 Link + 60V DC Power + Working
Remark:

The above test mode in boldface (Mode 3) was the worst case of radiated emission test, only the
test data of these modes were reported.

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

Temperature (°C): 15-35
Relative Humidity (%): 30 - 60
Atmospheric Pressure (kPa): 86 - 106

Receiver Test Frequencies:

Transmit Receiver Channel Bandwidth Modes of operation
Frequency Frequency (KHz)
(MH2z) (MH2z)
757.050 787.950 12.5, 25.0, 50.0, 75.0 | QPSK,16QAM,64QAM,256QAM
787.950 757.050 12.5, 25.0, 50.0, 75.0 | QPSK,16QAM,64QAM,256QAM

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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3. 47 CFR Part 15B Requirements

REPORT No.: SZ23100077E01

3.1. Radiated Emission
3.1.1. Requirement

According to FCC section 15.109 (a), the field strength of radiated emissions from unintentional
radiators at a distance of 3 meters shall not exceed the following values:

Field Strength Limitation at 3m Measurement
Frequency .
Distance
range (MHz)
(LV/m) (dBpVv/m)
30.0-88.0 100 20log 100
88.0 - 216.0 150 20log 150
216.0 - 960.0 200 20log 200
Above 960.0 500 20log 500

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are
based on average detector. When average radiated emission measurements are specified in this
part, including emission measurements below 1000MHz, there also is a limit on the radio
frequency emissions, as measured using instrumentation with a peak detector function,
corresponding to 20dB above the maximum permitted average limit for the frequency being
investigated unless a different peak emission limit is otherwise specified in the rules.

Note:

1) The tighter limit shall apply at the boundary between two frequency range.
2) Limitation expressed in dBuV/m is calculated by 20log Emission Level(uVv/m).

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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3.1.2. Frequency range of measurement

According to 15.33(b)(1), the frequency range of radiated measurement for the EUT is listed in the
following table:

Highest frequency generated or used in the | Upper frequency of measurement range (MHz)
device or on which the device operates or
tunes (MHz)

Below 1.705 ... 30.

1705 =108 ..o 1000.

108 — 500 ..o 2000.

500 — 1000 .ovvviiniieeeeieeeee e 5000.

ADOVE 1000 ....ooviviiieiiiiiiiieeee e 5" harmonic of the highest frequency or

40GHz, whichever is lower

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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3.1.3. Test Setup

REPORT No.:

1) For radiated emissions from 30MHz to 1GHz
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The test is performed in a 3m Semi-Anechoic Chamber, the antenna factor, cable loss and so on of
the site (factors) is calculated to correct the reading. The EUT is placed on a 0.8m high insulating
Turn Table, and keeps 3m away from the Test Antenna, which is mounted on a variable-height
antenna master tower.

REPORT No.: SZ23100077E01

For the test Antenna:

In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz)are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

For measurements below 1GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1GHz the resolution bandwidth is set to 1MHz, the video bandwidth is
set to 3MHz for peak measurements and as applicable for average measurements.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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3.1.4. Test Result

REPORT No.: SZ23100077E01

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and
QP detectors. Both the vertical and the horizontal polarizations of the Test Antenna are considered
to perform the tests. All test modes are considered, refer to recorded points and plots below.

The amplitude of emissions which are attenuated more than 20 dB below the permissible value
need not be reported.

The measurement results are obtained as below:

E [dBpV/m] =Ug [dBuV] + A7[dB] + Agactor [AB]; At =Lcaple loss [dB] - Gpreamp [dB]
Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

During the test, the total correction Factor A and Aracior Were built in test software.

Note: All radiated emission tests were performed in X, Y, Z axis direction, and only the worst axis
test condition was recorded in this test report.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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o QP Detecfor
(Plot A: ANT-Vertical,30MHz - 1GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBuv/im | dBpV/m | dBuVv/im | dBpV/im | dBuV/im | dBuv/im
1 36.0146 27.23 N.A. N.A. N.A. 40.00 N.A. V PASS
2 44.9395 27.80 N.A. N.A. N.A. 40.00 N.A. Vv PASS
3 105.1825 20.69 N.A. N.A. N.A. 43.50 N.A. Vv PASS
4 250.0180 19.07 N.A. N.A. N.A. 46.00 N.A. Vv PASS
5 465.6706 19.18 N.A. N.A. N.A. 46.00 N.A. Vv PASS
6 711.9782 26.82 N.A. N.A. N.A. 46.00 N.A. Vv PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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#* AV Detector
(Plot B: ANT-Vertical,1GHz - 6GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBuv/im | dBpV/m | dBuVv/im | dBpV/im | dBuV/im | dBuv/im
1 1280.0560 36.16 N.A. N.A. 74.00 N.A. 54.00 Vv PASS
2 1600.1200 40.74 N.A. N.A. 74.00 N.A. 54.00 Vv PASS
3 2266.2533 37.60 N.A. N.A. 74.00 N.A. 54.00 Vv PASS
4 3179.4359 39.82 N.A. N.A. 74.00 N.A. 54.00 Vv PASS
5 3962.5925 41.36 N.A. N.A. 74.00 N.A. 54.00 Vv PASS
6 5326.8654 41.97 N.A. N.A. 74.00 N.A. 54.00 \% PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China
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(Plot C:ANT- Horizontal, 30MHz - 1GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBpv/m | dBpV/m | dBpVv/m | dBpV/m | dBpV/m | dBpV/m
1 37.2757 27.27 N.A. N.A. N.A. 40.00 N.A. H PASS
2 45.9096 27.13 N.A. N.A. N.A. 40.00 N.A. H PASS
3 104.4064 21.30 N.A. N.A. N.A. 43.50 N.A. H PASS
4 250.0180 19.40 N.A. N.A. N.A. 46.00 N.A. H PASS
5 360.0270 21.89 N.A. N.A. N.A. 46.00 N.A. H PASS
6 711.8812 24.28 N.A. N.A. N.A. 46.00 N.A. H PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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—— PK Limit — AV Limit — PK Frequency[MHz]
¥ AV Detector
(Plot D:ANT- Horizontal, 1GHz - 6GHz)
Fre. Pk QP AV Limit-PK | Limit-QP | Limit-AV .
No. ANT | Verdict
MHz dBpv/m | dBpV/m | dBpVv/m | dBpV/m | dBpV/m | dBpV/m
1 1284.0568 33.86 N.A. N.A. 74.00 N.A. 54.00 H PASS
2 1986.1972 37.13 N.A. N.A. 74.00 N.A. 54.00 H PASS
3 2450.2901 38.33 N.A. N.A. 74.00 N.A. 54.00 H PASS
4 3552.5105 40.13 N.A. N.A. 74.00 N.A. 54.00 H PASS
5 4694.7389 41.14 N.A. N.A. 74.00 N.A. 54.00 H PASS
6 5595.9192 41.57 N.A. N.A. 74.00 N.A. 54.00 H PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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The test result for CB receiver RSE (25-30MHz) .

Fre. QP Limit-QP i

Test mode ANT Verdict
MHz dBuv/m dBuv/m
25.63 23.33 PASS
26.11 23.15 PASS
27.95 24.49 \Y PASS

32.04
28.33 23.24 PASS
28.54 24.96 PASS
29.29 23.48 PASS
Mode 3
25.34 21.35 PASS
26.55 21.73 PASS
27.71 21.95 H PASS
32.04
28.18 20.45 PASS
28.93 21.51 PASS
29.42 20.96 PASS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China
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3.2. Antenna Terminal Disturbance

REPORT No.: SZ23100077E01

3.2.1. Requirement

In addition to the radiated emission limits, receivers that operate (tune) in the frequency range 30
to 960 MHz and CB receivers that provide terminals for the connection of an external receiving
antenna may be tested to demonstrate compliance with the provisions of §15.109 with the antenna
terminals shielded and terminated with a resistive termination equal to the impedance specified for
the antenna, provided these receivers also comply with the following: With the receiver antenna
terminal connected to a resistive termination equal to the impedance specified or employed for the
antenna, the power at the antenna terminal at any frequency within the range of measurements
specified in §15.33 shall not exceed 2.0 nanowatts(-57dBm).

Measurements were attempted over the range of 30 MHz — 5 GHz

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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3.2.2. Test Result
Note: F)Final vaIue(dBm) = I:)Reading vaIue(dBm) + Factor(dB) ’
Factor = 6dB (6 dB attenuator is used) + Cable loss(dB)
H port, Operate at 757.050MHz, 30MHz -1000MHz
Fre. I:)Reading value Factor Prinal value Limit Verdict
MHz dBm dB dBm dBm
188.11 -84.223 6.17 -78.053 -57 PASS
388.9 -83.763 6.24 -77.523 -57 PASS
477.17 -83.882 6.27 -77.612 -57 PASS
639.16 -83.174 6.33 -76.844 -57 PASS
735.19 -82.75 6.36 -76.39 -57 PASS
794.36 -82.026 6.38 -75.646 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA

I
Marker 6 794.360000000 MHz Avg Type: Log-Pwr

Marker

. Trig:FreeRun

: Avg[Hold:>100/100
™ Atten: 6 dB

IFGain:Low

Ref -20.00 dBm

Stop 1.0000 GHz
Sweep 89.27 ms (1001 pts)

#VBW 3.0 MHz

MER MODE| TRC| SCL S FUNCTION FUNCTION %/IDTH FUNCTION YALLUE

A
1 INEEENE 168.11 MHz 84223dBm| [ 00000 00000000000 |
Al N [1]F] 388.90 MHz 3763dBm| [ 0000 00000000000 |

=000~ E&W

=

Select Marlr(erb

Normal

o
[1-]
=
']

Fixed!>

(0]

=

Properties»

=
=]
aI

10f2

=
7]
(7]

Shenzhen Morlab Communications Technology Co., Ltd.
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H port, Operate at 757.050MHz, 1GHz -5GHz

Fre. Preading value Factor PFinal value Limit .

GHz dBm dB dBm dBm Verdict
2.076 -73.195 6.83 -66.365 -57 PASS
2.548 -71.935 6.99 -64.945 -57 PASS
3.072 -71.712 7.17 -64.542 -57 PASS

3.3 -71.883 7.25 -64.633 -57 PASS
3.596 -72.979 7.36 -65.619 -57 PASS
4.504 -72.733 7.67 -65.063 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA

[ N 5 s SR A s

S ALTGN OFF

Marker 6 4.504000000000 GHz

Avg Type: Log-Pwr

= Trig: Free Run Avg|Hold:>100/100
IFGain:low R el Select Marker
| 3
6
Ref -20.00 dBm (EEee e
Normal
e
Delta
B
Fixedl>
e
Stop 5.000 GHz
#VBW 3.0 MHz Sweep 6.667 ms (1001 pts) Off
MKR| MODE| TRC) SCL FUNCTION FUNCTION WD TH FUNCTION VALUE (| |
N [1]f] 2.076 GHz 73. 195 Bm|l [ 1 0 W]
2 ma=_xzm:a J173%6dBm| [ 0 000000000 ]
&l N | f 3.072 GHz J1712dBm| [ 0 000000000000] :
4 W 71883dBm| [ 0 | Properties»
4 N | -_ﬁm}ﬂ 72979dBm| [ |
N [ AB04GHz|  g273sdBm| [ [ [N
7
s I
o I More
10 I 10f2
11 [ e B v
¢ -
MSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn
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V port, Operate at 757.050MHz, 30MHz -1000MHz

Fre. Preading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
210.42 -82.312 6.18 -76.132 -57 PASS
406.36 -83.48 6.25 -77.23 -57 PASS
461.65 -83.461 6.27 -77.191 -57 PASS
639.16 -83.202 6.33 -76.872 -57 PASS
748.77 -82.417 6.37 -76.047 -57 PASS
801.15 -82.745 6.38 -76.365 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA

A\ BLIGN OFF
Avg Type: Log-Pwr
Avg|Hold:> 1001100

Marker 1 210.420000000 MHz _
. Trig:Free Run
IFGain:Low ™ Atten: 6 dB

Mkr1 210.42 MHz

Ref -20.00 dBm -82.312 dBm

Stop 1.0000 GHz
Sweep 89.27 ms (1001 pts)

#VBW 3.0 MHz

MKR MODE| TRC| SCL # FUNCTION

N [1[f]  21042MHz| 82 312 1= A I A
A N [1]f| 406.36 MHz 83480dBm| [ [ ]
| 45166 MHz]

FUNCTION 1D TH

FUNCTIOMN WALLE &

&l N[ 1] f| | 83481dBm| | | ]
4 IIIII-_EE!EMIE———
5 INNEN I
6 INNEN
7 I
¢ I
o NN
10 I
11 I v
< >

Select Marker

-
v

Normal

Delta

Fixedl>

off

Properties»

More
10of2

MSG

Shenzhen Morlab Communications Technology Co., Ltd.
FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Tel: 86-755-36698555

MORLAB

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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V port, Operate at 757.050MHz, 1GHz -5GHz

Fre. Preading value Factor PFinal value Limit .

GHz dBm dB dBm dBm Verdict
2.108 -74.093 6.84 -67.253 -57 PASS
2.528 -70.894 6.98 -63.914 -57 PASS
3.056 -71.764 7.17 -64.594 -57 PASS
3.192 -71.382 7.22 -64.162 -57 PASS
3.576 -73.684 7.35 -66.334 -57 PASS
4.344 -73.182 7.62 -65.562 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA
R T

Marker 2 2.528000000000 GHz _ Avg Type: Log-Pwr et
5 . Trig:Free Run Avg|Hold:>100/100
PNO: Fast e i oeT ISR
IFGain:Low en: Select Marker’
MKkr2 2.528 GHz 2
Ref -20.00 dBm A Reloll —
Normal
e
Delta
T
Fixedl>
|
Stop 5.000 GHz
#VBW 3.0 MHz Sweep 6.667 ms (1001 pts) Off
MKR MODE| TRC| SCL ke B FUMCTION FUMCTION wIDTH FUNCTION WALUE
M N [1]f] 2,108 GHz -74.093 dBm I
2 ml!lamm— dBm I
3 fl  3.056GHZ -71.764 dBm ] :
N N [1][f] 3.192 GHz 71.382 dBm ] Properties»
A N [1]f| 3.576 GHz -73.684 dBm - 1
¢ INNENEA 4.344 GHz -73.182 dBm L
7 I ]
s [ I I ] More
o [N I Y ]
10 [ I I I ]
11 I I
< >
MSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn
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H port, Operate at 787.950MHz, 30MHz -1000MHz

SZ23100077E01

Fre. PReading value Factor PrFinal value Limit .

MHz dB?n dB dBm dBm Verdict
370.47 -83.026 6.23 -76.796 -57 PASS
483.96 -82.859 6.27 -76.589 -57 PASS
573.2 -82.735 6.3 -76.435 -57 PASS
771.08 -83.341 6.37 -76.971 -57 PASS
907.85 -80.855 6.42 -74.435 -57 PASS
913.67 -80.796 6.43 -74.366 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA

Marker 6 913.670000000 MHz

S ALTGN OFF

Avg Type: Log-Pwr

= Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 6 dB Marker Table
MKré 913.67 NMHzj[sh Off
Ref :20.00 dBm -80.756 dBm e —
Marker(:ount'

[Off]
e
Couple
Markers
On Off

#VBW 300 kHz

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

MKR MODE| TRC| SCL

FUNCTION

FUNCTION 1D TH

FUNCTIOMN WALLE &

1 I'HEEEE 370 47 MHz 83, 026 dBm| ]

2 .I..E.E=_ 96MHz|  82859dBm| |
3 f|  573%0MHz| &o73%dBm| |
AN [ f[  7710sMHz|  S33sidBm| | All Markers Off
N [1[f|  oorssMhz|  s0ssbdBm| |
N [1[f|  o1367MHz|  807%6dBm| | ——
7 I I
s I I o
o I
10 I I 20f2
11 I I 2
s -

MSG

MORLAB

Shenzhen Morlab Communications Technology Co., Ltd.

Tel: 86-755-36698555

FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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H port, Operate at 787.950MHz, 1GHz -5GHz

Fre. PRreading value Factor PFinal value Limit .

GHz dB?n dB dBm dBm Verdict
2.104 -72.983 6.84 -66.143 -57 PASS
2.408 -68.475 6.94 -61.535 -57 PASS
2.652 -71.959 7.32 -64.639 -57 PASS
3.04 -71.879 7.16 -64.719 -57 PASS
3.424 -71.897 7.3 -64.597 -57 PASS
4.832 -70.488 7.79 -62.698 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA

N T ; A\ ALIGH OFF
Peak Search

Marker 6 4.832000000000 GHz _ Avg Type: Log-Pwr

(7 Trig: Free Run Avg|Hold:> 1001100
IFGain:L ow Atten: 6 dB
NextPeak
Mkré 4.832 GHz
Ref -20.00 dBm -70.488 dBm —
Next Pk Right
B
Next Pk Left
=
Marker Delta
e
Stop 5.000 GHz
#VBW 3.0 MHz Sweep 6.667 ms (1001 pts) Mkr—CF
MKR| MODE| TRC) SCL b i FUNCTION FUNCTION WIDTH FUNCTIOM Wa&LUE
1 INIENEE 2104GHz|  72983dBm| | e
Al N [1]f] 2.408 GHz £8475dBm| |
N |
' N Mkr—RefLvl
4 N |
N | B
7
H— e
10 I 1 0f2
11 I N R v
¢ -
MSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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V port, Operate at 787.950MHz, 30MHz -1000MHz

Fre. Preading value Factor PFinal value Limit .

MHz dBm dB dBm dBm Verdict
302.57 -83.508 6.21 -77.298 -57 PASS
394.72 -84.18 6.24 -77.94 -57 PASS
494.63 -83.158 6.28 -76.878 -57 PASS
600.36 -83.613 6.31 -77.303 -57 PASS
728.4 -84.19 6.36 -77.83 -57 PASS
775.93 -82.135 6.38 -75.755 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA

Marker 6 775.930000000 MHz Avg Type: Log-Pwr oAk amanch

(7 Trig: Free Run Avg|Hold:> 1001100
IFGain:Low Atten: 6 dB
NextPeak
MKré 775.93 MHz
Ref -20.00 dBm -82.135 dBm —
Next Pk Right
e
Next Pk Left
)|
Marker Delta
)
Stop 1.0000 GHz
#VBW 3.0 MHz Sweep 89.27 ms (1001 pts) Mkr—CF
MKR MODE| TRC| SCL FUMCTION FUMCTION wIDTH FUNCTION WALUE ~
1 NEEEEA 302 57 MHz 83, 503 dBm| | R
il N[ 1] f| 394.72 MHz 84180dBm| |
el N[ 1] f | 494,63 MHz £83158dBm| |
4 NEKEER 600.36 MHz 83613dBm| | Mkr—RefLvl
5 INNEREA 728.40 MHz 84.190dBm| |
G N [1 ] f| 775.93 MHz 82.1365dBm| | =
7 ]
s I ] More
o IR ]
10 IR ] 10of2
& ' [ [ [ | v
< -
MSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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V port, Operate at 787.950MHz, 1GHz -5GHz

Fre. Preading value Factor PFinal value Limit .

GHz dBm dB dBm dBm Verdict
2.104 -75.165 6.84 -68.325 -57 PASS
2.468 -71.463 6.96 -64.503 -57 PASS
2.796 -70.834 7.08 -63.754 -57 PASS
3.04 -71.927 7.16 -64.767 -57 PASS
3.316 -71.684 7.26 -64.424 -57 PASS
4.628 -71.431 7.72 -63.711 -57 PASS

Attach spectrum pictures of Preading vaiue fOr this test here:

Agilent Spectrum Analyzer - Swept SA
R T B

Marker 6 4.628000000000 GHz _ Avg Type: Log-Pwr et
5 . Trig:Free Run Avg|Hold:>100/100
PNO: Fast e i oeT ISR
IFGain:Low en: Select Marker’
MKr6 4.628 GHz 6
Ref -20.00 dBm -71.431 dB miyi——
Normal
e
Delta
T
FixedD>
|
Stop 5.000 GHz
#VBW 3.0 MHz Sweep 6.667 ms (1001 pts) Off
MKR MODE| TRC| SCL ke B FUMCTION FUMCTION wIDTH FUNCTION WALUE -~
W N [1]f] 2,104 GHz -75.165 dBm I
2 IIIE 2.468 GHz 71.883 dBm ]
] N | f 2.796 GHz -70.834 dBm - 1 .
EY N [1[f[  3.040 GHz] -71.927 dBm ] Properties»
A N [1[f[] 3316 GHz] -71.684 dBm ]
Gl N [1 ] f | 4628 GHz 71431 dBm L
7 I ]
s [ I I ] More
o [N I Y ]
10 [ I I I ]
11 I I
< >
MSG STATUS
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn
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Annex A Test Uncertainty

The uncertainty is calculated using the methods suggested in the "Guide to the Expression of
Uncertainty in Measurement" (GUM) published by 1SO.

Uncertainty of Radiated Emission Measurement

Measuring Uncertainty for | 30MHz-200MHz +5.06dB
a Level of Confidence of | 200MHz-1000MHz +5.04dB
95%(U=2Uc(y)) 1GHz-6GHz +5.18dB
6GHz-18GHz +5.48dB
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MO R A e o e e e e Hipiwwmorben  Ematsoncogmoriabon
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Annex B Testing Laboratory Information

1. Identification of the Responsible Testing Laboratory

Laboratory Name:

Shenzhen Morlab Communications Technology Co., Ltd.

Laboratory Address:

FL.1-3, Building A, FeiYang Science Park, No.8 LongChang
Road, Block67, BaoAn District, ShenZhen ,GuangDong
Province, P. R. China

Telephone:

+86 755 36698555

Facsimile:

+86 755 36698525

2. Identification of the Responsible Testing Location

Name: Shenzhen Morlab Communications Technology Co., Ltd.
FL.1-3, Building A, FeiYang Science Park, No.8 LongChang

Address: Road, Block67, BaoAn District, ShenZhen ,GuangDong
Province, P. R. China

3. Accreditation Certificate

Accredited Testing
Laboratory:

The FCC designation number is CN1192.
Test firm registration number is 226174.
(Shenzhen Morlab Communications Technology Co., Ltd.)

4. Test Software Utilized

SZ23100077E01

Model Version Number Producer
TS+ -[JS32-RE] Version 2.5.1.5 Tonscend
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China Http://www.morlab.cn

E-mail: service@morlab.cn
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5. Test Equipments Utilized
Description Manufacturer Model Serial No. Cal. Date Due. Date
MXE EMI .
. Agilent N9038A MY54130016 2020.07.21 | 2021.07.20
Receiver
Test Receiver R&S ESPI 101052 2020.07.21 | 2021.07.20
LISN Schwarzbeck | NSLK 8127 8127449 2021.03.09 | 2022.03.08
Pulse Limiter VTSD VTSD 9561 F-B
Sch beck 2020.07.24 | 2021.07.23
(10dB) chwarzbec 9561-F #206
Test A -
eStBinLtsgna Schwarzbeck | VULB 9163 9163-519 2019.05.24 | 2022.05.23
Test A - BBHA
estAntenna - | o warzbeck 01774 2019.07.26 | 2022.07.25
Horn 9120D
6 dB o
Mini-circuits BW-N6W5+ E191001 2020.10.20 | 2021.10.19
attenuator
Semi-Anechoic
CRT IMm*6m*6m N/A 2020.01.06 | 2023.01.05
Chamber
END OF REPORT
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M o RLAB FL.1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Http://www.morlab.cn E-mail: service@morlab.cn

Block67, BaoAn District, ShenZhen ,GuangDong Province, P. R. China
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