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1.

General Information

1.1.  EUT Description
EUT Type Nightbuds
Hardware Version 1.2
Software Version 3.0.9
Frequency Range Bluetooth EDR | 2402MHz~2480MHz
Channel Number Bluetooth EDR | 79
Bit Rate of Transmitter Bluetooth EDR | 1/2/3Mbps
Modulation Type Bluetooth EDR | GFSK,PI/4DQPSK,8DPSK
Antenna Type Internal
Antenna Gain 0.5dBi
Note 1: The EUT is a Nightbuds, it contains Bluetooth Module operating at 2.4GHz ISM band; the
frequencies allocated for the Bluetooth Module is F(MHz)=2402+1*n (0<=n<=78). The
lowest, middle, highest channel numbers of the Bluetooth Module used and tested in this
report are separately 0 (2402MHz), 39 (2441MHz) and 78 (2480MHz).
Note 2: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
Note 3: a. When power on, the EUT will scan the whole frequency until aConnection command from

the other BT devices.

b. When receiving the signal from the other BT devices, The EUT transmit aresponse signal.
c. The other devices receive the response signal and recognize it, then send aconnection
command to establish the connection.

d. After the connection establish successfully, the data transmission is beginning.At the same
time, the both devices will shift frequencies in synchronization per asame pseudo randomly
ordered list of hopping frequencies, the hopping rate is1600 times per second.

e. The bandwidth of the receiver, which is set to a fixed width by the software.

Note 4: Bluetooth signal has 9 packages 1DH1, 1DH3, 1DHS, 2DHI1, 2DH3, 2DHS, 3DH1, 3DH3,

3DHS5, DHS5 package is largest, we are testing DHS in the document.

Note 5: The antenna gain and RF adapter/cable insert loss provided by manufacture.
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1.2.  Test Standards and Results

The objective of the report is to perform testing according to below standards for the EUT FCC ID/IC

Certification:
No. Identity Document Title
47 CFR Part 15
1 Subpart Ca2 017 Radio Frequency Devices
American National Standard for Testing
2 ANSI C63.102013 ) . .
SLC Unlicensed Wireless Devices
3 RSS-Gen General Requirements for Compliance
(Issue 5, March 2019) Of Radio Apparatus
Digital Transmission System(DTSs)
4 RSS-247 Frequency Hopping System(FHSs) and
(Issue 2, Feb. 2017) Licence-Exempt Local Area Network
(LE-LAN) Device

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

No. | Section in CFR 47 IC Rule Description Result
1 15.203 RSS-Gen, 6.8 Antenna Requirement PASS
2 15.247(a) RSS-247,5.1(d) Number of Hopping Frequency PASS
3 15.247(b) RSS-247,5.1(b) Peak Output Power and EIRP PASS
4 15.247(a) I;SSSS_zé;’I\i 16(1;) 20dB and 99% Bandwidth PASS
5 15.247(a) RSS-247, 5.1(b) Carrier Frequency Separation PASS
6 15.247(a) RSS-247,5.1(d) Time of Occupancy (Dwell time) PASS
7 15.247(d) RSS-247,5.5 Conducted Spurious Emission PASS
8 15.247(d) RSS-247,5.5 Conducted Band Edge PASS
9 15.207 RSS-Gen, 8.8 Conducted Emission PASS
10 E;gz RSS-247, 5.5 Radiated Band E‘dg.es and Spurious PASS

15.247(c) Emission

Note: The tests were performed according to the method of measurements prescribed in ANSI
C63.10- 2013.

1.3. EUT Operation Test Setup

For RF test items, an engineering test program was provided and enable to make EUT transmitting.
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1.4.  Frequency Hopping System Requirements
1.4.1. Standard Applicable

According to FCC Part 15.247(a)(1), The system shall hop to channel frequencies that are selected at
the systemhopping rate from a pseudo randomly ordered list of hopping frequencies. Each frequency
must be used equallyon the average by each transmitter. The system receivers shall have input
bandwidths that match the hoppingchannel bandwidths of their corresponding transmitters and shall
shift frequencies in synchronization with thetransmitted signals.

(g) Frequency hopping spread spectrum systems are not required to employ all available hopping
channels duringeach transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed tocomply with all of the regulations in this section should the transmitter
be presented with a continuous data (orinformation) stream. In addition, a system employing short
transmission bursts must comply with the definition ofa frequency hopping system and must
distribute its transmissions over the minimum number of hopping channelsspecified in this section.

(h) The incorporation of intelligence within a frequency hopping spread spectrum system that permits
the systemto recognize other users within the spectrum band so that it individually andindependently
chooses and adapts itshopsets to avoid hopping on occupied channels is permitted. The coordination
of frequency hopping systems inany other manner for the express purpose of avoiding the
simultaneous occupancy of individual hoppingfrequencies by multiple transmitters is not permitted.

1.4.2. Frequency Hopping System
This transmitter device is frequency hopping device, and complies with FCC part 15.247 rule.

This device uses Bluetooth radio which operates in 2400-2483.5 MHz band. Bluetooth uses a radio
technologycalled frequency-hopping spread spectrum, which chops up the data being sent and
transmits chunks of it on up to79 bands (1 MHz each; centred from 2402 to 2480 MHz) in the range
2,400-2,483.5 MHz. The transmitterswitches hop frequencies 1,600 times per second to assure a high
degree of data security. All Bluetooth devicesparticipating in a given piconet are synchronized to the
frequency-hopping channel for the piconet. The frequencyhopping sequence is determined by the
master's device address and the phase of the hopping sequence (thefrequency to hop at a specific time)
is determined by the master's internal clock. Therefore, all slaves in a piconetmust know the master's
device address and must synchronize their clocks with the master's clock.

Adaptive Frequency Hopping (AFH) was introduced in the Bluetooth specification to provide an
effective way fora Bluetooth radio to counteract normal interference. AFH identifies "bad" channels,
where either other wirelessdevices are interfering with the Bluetooth signal or the Bluetooth signal is
interfering with another device. TheAFH-enabled Bluetooth device will then communicate with other
devices within its piconet to share details of anyidentified bad channels. The devices will then switch
to alternative available "good" channels, away from theareas of interference, thus having no impact
on the bandwidth used.
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This device was tested with a bluetooth system receiver to check that the device maintained hopping
synchronization, and the device complied with these requirements for ANSI C63.10-2013 and FCC
Part 15.247 rule.

Carrier Frequency and channel List:

Channel Frequency(MHz)
0 2402
1 2403
39 2441
40 2442
77 2479
78 2480

Note: F(MHz)=2402+1%n (0<=n<=78)
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1.5. Facilities and Accreditations

1.5.1. Facilities

CNAS-Lab Code: L1659

CCIC-SET is a third party testing organization accredited by China National Accreditation
Service for Conformity Assessment (CNAS) according to ISO/IEC 17025. The accreditation
certificate number is L1659.

FCC-Registration No.: CN1283

CCIC Southern Testing Co., Ltd EMC Laboratory has been registered and fully described in a re
port filed with the FCC (Federal Communications Commission). The acceptance letter from the
FCC is maintained in our files. Designation Number: CN1283, valid time is until June 30th,2021

ISED Registration: 11185A-1
CAB identifier: CN0064

CCIC Southern Testing Co., Ltd. EMC Laboratory has been registered by Certification and Engi
neering Bureau of Industry Canada for the performance of radiated measurements with Registrati
on No. 11185A-1 on Aug. 04, 2016, valid time is until June 30th, 2021

A2LA Code: 5721.01

CCIC-SET is a third party testing organization accredited by A2LA according to ISO/IEC 17025.
The accreditation certificate number is 5721.01.

1.5.2. Test Environment Conditions

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

Temperature (°C):

15-35

Relative Humidity (%):

30 -60

Atmospheric Pressure (kPa):

86KPa-106KPa
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2. Test Requirements
2.1. Antenna requirement

2.1.1. Applicable Standard

According to FCC 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.

And according to FCC 47 CFR Section 15.247(c¢), if transmitting antennas of directional gain greater
than 6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

According to RSSGEN 6.8, The applicant for equipment certification shall provide a list of all
antenna types that may be used with the transmitter, where applicable (i.e. for transmitters with
detachable antenna), indicating the maximum permissible antenna gain (in dBi) and the required
impedance for each antenna. The test report shall demonstrate the compliance of the transmitter with
the limit for maximum equivalent isotropically radiated power (e.i.r.p.) specified in the applicable
RSS, when the transmitter is equipped with any antenna type, selected from this list.

2.1.2. Antenna Information

Antenna Category: Internal antenna
An Internal antenna was soldered to the antenna port of EUT via an adaptor cable, can’t be removed.

Antenna General Information:

No. EUT - Ant. Type Ant. Gain
frequency range
1 Nightbuds 2402-2480MHz Internal 0.45dBi

2.1.3. Result: comply

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT
internal photos.
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2.2.  Number of Hopping Frequency

2.2.1. Limit of Number of Hopping Frequency

Frequency hopping systems operating in the 2400MHz to 2483.5MHz bands shall use at
least 15 hopping frequencies.

2.2.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.2.3. Test Setup

OO ', l, <

Spectrum Analyzer

2.2.4. Test Procedure

1. The testing follows ANSI C63.10-2013 Clause 7.8.3
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.
4. Enable the EUT hopping function.
5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
Set the RBW to less than 30% of the channel spacing or the 20 dB bandwidth,
Whichever is smaller. VBW =RBW, Trace = max hold, Sweep=auto, Detector function=peak.
6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.
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2.2.5. Test Results of Number of Hopping Frequency

Please refer to Appendix A for detail
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2.3.  Peak Output Power and EIRP
2.3.1. Limit of Peak Output Power and EIRP

Section 15.247 (b) The maximum peak conducted output power of the intentional radiator
shall not exceed the following: (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
the5725-5850 MHz band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz
band0.125 watts , The e.i.r.p. shall not exceed 4 W.

Fequency 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

2.3.2. Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.3.3. Test Setup

OO

T W ——

(]

Spectrum Analyzer

2.3.4. Test Procedures

1. The testing follows ANSI C63.10-2013 Clause 7.8.5

2. The RF output of EUT was connected to Spectrum analyzer by RF cable and attenuator. The
pathloss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Measure the conducted output power with cable loss and record the results in the test report.

5. Measure and record the results in the test report.
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2.3.5. Test Result of Output Power and EIRP

Please refer to Appendix A for detail
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2.4. 20dB and 99% Bandwidth
2.4.1. Definition

According to FCC §15.247(a)(1), the 20dB bandwidth is known as the 99% emission
bandwidth, or 20dB bandwidth (10*log1% = 20dB) taking the total RF output power.

2.4.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.4.3. Test Setup

oo —J ol

Spectrum Analyzer

2.4.4. Test Procedure

1. The testing follows ANSI C63.10-2013 Clause 6.9.2

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.
4. Use the following spectrum analyzer settings for 20dB and 99% Bandwidth measurement.
Span = approximately 2 to 5 times the OBW, centered on a hopping channel;
RBW=1% to 5% of the OBW; VBW shall be approximately three times RBW;
Sweep = auto; Detector function = peak; Trace = max hold.

5. Measure and record the results in the test report.
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2.45. Test Results of 20dB and 99%Bandwidth

Please refer to Appendix A for detail
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2.5.  Carried Frequency Separation
2.5.1. Limit of Carried Frequency Separation

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25kHz or two-thirds of the 20dB bandwidth of the hopping channel, whichever is
greater.
2.5.2.  Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.5.3. Test Setup

L -«

Spectrum Analyzer

2.5.4. Test Procedure

1. The testing follows ANSI C63.10-2013 Clause 7.8.2.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.
4. Enable the EUT hopping function.
5. Use the following spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels; RBW: Start with the RBW

set to approximately 30% of the channel spacing;

6. Measure and record the results in the test report.
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2.5.5. Test Results of Carried Frequency Separation

Please refer to Appendix A for detail
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2.6. Dwell time
2.6.1. Limit of Dwell Time

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.

2.6.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.6.3. Test Setup

OO

— L3 —— -

(]

Spectrum Analyzer

2.6.4. Test Procedure

1. The testing follows ANSI C63.10-2013 Clause 7.8.4.
2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = zero span, centered on a hopping

channel; RBW shall be < channel spacing and where possible RBW should be set >>1/T,

where T is the expected dwell time per channel; VBW =RBW; Sweep = as necessary to capture
the entire dwell time per hopping channel; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.
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2.6.5. Test Results of Dwell Time

Please refer to Appendix A for detail
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2.7.  Conducted Spurious Emissions
2.7.1. Limit of Spurious Emission

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio
frequency power shall be at least 20 dB below the highest level of the radiated power. In addition,
radiated emissions which fall in the restricted bands must also comply with the radiated emission
limits.
2.7.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.7.3. Test Setup

O

]

Spectrum Analyzer

2.7.4. Test Procedure

1. The testing follows the guidelines in Spurious RF Conducted Emissions of ANSI

C63.10-2013 Clause 7.8.8.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

Thepath loss was compensated to the results for each measurement.
3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW = 100 kHz, VBW = 300kHz, scan up through 10th harmonic. All harmonics /
spurs mustbe at least 20 dB down from the highest emission level within the authorized band

as measuredwith a 100 kHz RBW.
5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.
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2.7.5. Test Results of Conducted Spurious Emissions

Please refer to Appendix A for detail
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2.8. Conducted Band Edge
2.8.1. Limit of Band Edges

In any 100 kHz bandwidth outside the intentional radiation frequency band, the radio
frequency power shall be at least 20 dB below the highest level of the radiated power. In addition,
radiated emissions which fall in the restricted bands must also comply with the radiated emission
limits.

2.8.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.8.3. Test Setup

OO

[]

Spectrum Analyzer

2.8.1. Test Procedure

1. The testing follows the guidelines in Band-edge Compliance of RF Conducted Emissions of
ANSI C63.10-2013 Clause 7.8.6.
2. Set to the maximum power setting and enable the EUT transmit continuously.

3. Set RBW = 100kHz (=1% span=10MHz ), VBW = 300kHz (=RBW). Band edge
emissions must be at least 20 dB down from the highest emission level within the authorized

band as measured with a 100kHz RBW.
4. Enable hopping function of the EUT and then repeat step 2. and 3.

5. Measure and record the results in the test report.
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2.8.2. Test Results of Conducted Band Edge

Please refer to Appendix A for detail
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2.9.

2.9.1.

Conducted Emission

Limit of Conducted Emission

For equipment that 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 the limits in the following table.

Conducted Limit (dBuV)
Frequency range (MHz) ;
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
0.50 - 30 60 50
2.9.2. Measuring Instruments

2.9.3.

The measuring equipment is listed in the section 3 of this test report.

Test Setup

Hon-conductive table

-~

80 cmto
ground
plane

Rear of EUT to be flushed
with rear of table top
0 >4,
B B
Rocoivor I !
5002 RF Cable e i ”I
/%‘,
'
s N Jc)
P Bonded to horizontal 49 ¢m to vertical
/ ground plane reference plane

AMH = Artificial mains network (LISH)
AL = Associated equipment

EUT = Equipment under test

ISH - Impedance stabilization network

O

L__J = - -
Svstem Simulator
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2.9.4. Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at
least80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 micrometry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector

and Quasi-Peak Detector Function respectively.

2.9.3. Test Results of Conducted Emission

The EUT configuration of the emission tests is Bluetooth Link + USB Cable (Charging from
Adapter)
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Frequency in Hz
(Plot A: L Phase)
Frequency QuasiPeak | CAverage | Cabel Loss Corr. Margin - Limit - Margin - Limit - AV
(MHz) (dBrV) (dB V) (dB) (dB) QPK QPK AV (dBrV)
0.442500 28.99 7.66 0.1 10.1 28.02 57.0 39.35 47.0
0.496500 31.00 9.17 0.1 10.1 25.06 56.1 36.89 46.1
1.347000 24.04 5.89 0.6 10.6 31.96 56.0 40.11 46.0
2.310000 23.65 6.02 0.6 10.6 32.35 56.0 39.98 46.0
3.241500 23.31 6.45 0.6 10.6 32.69 56.0 39.55 46.0
4.038000 22.57 6.57 0.7 10.7 33.43 56.0 39.43 46.0
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100T
20T 433.500 kHz 496. 500 kHz 622. 500 kilz
T 34.790 dBm 36. 781 dBu 29.974 dBu
80T
701 1.360500 MHz 2. 188500 MHz 3318000, iz
28.012 dBu
] 29,159 dB R 28.642 dB ¢ T ;
FCC [Part 19 (lass B Voltage on Mains QP
60T
5 50T
m 1
©
£ 40T
T A
|
3 301 Y V. Y
- A { |
20T
101
0__
-10T
} } — 1 } } —t—t—— } i
150k 300 400500 800 1M 2M 3M 4M5M6 8 10 20M 30M
Frequency in Hz
(Plot B: N Phase)
Frequency QuasiPeak | CAverage | Cabel Loss Corr. Margin - Limit - Margin - Limit - AV
(MHz) (dB V) (dB 1V) (dB) (dB) QPK QPK AV (dB V)
0.433500 32.00 10.16 0.1 10.1 25.19 57.2 37.03 47.2
0.496500 31.51 11.92 0.1 10.1 24.55 56.1 34.14 46.1
0.622500 25.26 7.27 0.1 10.1 30.74 56.0 38.73 46.0
1.360500 25.93 7.27 0.1 10.1 30.07 56.0 38.73 46.0
2.188500 25.15 6.91 0.2 10.2 30.85 56.0 39.09 46.0
3.318000 24.30 6.86 0.2 10.2 31.70 56.0 39.14 46.0

Test Result: PASS

Note: Correction factor=Cabel loss+ attenuation factor

attenuation factor=10dB
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2.10. Radiated Band Edges and Spurious Emission

2.10.1. Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the intentional radiator frequency band, all

harmonics/spuriousmust be at least 20 dB below the highest emission level within the authorized

band. In addition,radiated emissions which fall in the restricted bands must also comply with the FCC

section 15.2091imits as below.

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)

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

2.10.2. Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.10.3. Test Setup

1) For radiated emissions from 9kHz to 30MHz

Tum Tablev
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< 80cm >+
]
L]

AOODODIONNNNNN

=P

AN

Test Antenna Receiver«

Preamplifier«
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2) For radiated emissions from 30MHz tolGHz

Test Antenna+

i

lllllllffllllll’lf‘

!

>
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<Ilm ..4m
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Tum Table«
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Receivere — Preamplifier+

3) For radiated emissions above 1GHz

[
Test Antenna«

EUT¢

' <Im ... 4m >
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Receivers — Preamplifier+
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2.10.4. Test Procedure
1. The EUT was placed on a turntable 0.8m below 1GHz and 1.5m above 1GHz above ground.

2. The EUT was set 3 meters from the interference receiving antenna, which was mounted on
thetop of a variable height antenna tower.

3. For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.

4. Set to the maximum power setting and enable the EUT transmit continuously.

5. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured,;

(2) Set RBW=100 kHz for f < 1 GHz, RBW=1MHz for £>1GHz ; VBW=RBW; Sweep =
auto;Detector function = peak; Trace = max hold for peak

(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds

On time = N *L;+No*Lo+...+N,.1*LN,.;+Nn*Ln

Where N; is number of type 1 pulses, L1 is length of type 1 pulses, etc.

Average Emission Level = Peak Emission Level + 20*log(Duty cycle)

6. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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2.10.5. Test Results of Radiated Band Edge and Spurious Emission

For 9 KHz to 30MHz

The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible

value has no need to be reported.

For 30MHz to 1000MHz

Marker:
Level [dBuV/m]
80
70
60
50
40 b
30 N
\ [
20 = AT
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES 21-04143 H4
LIM FCC CI.B F QP/AV FCC ClassB, field strength
Correction Antenna
Frequency QuasiPeak Bandwidth Limit
height i i
(MHZ) (dBuV/m) (kH2) Factor (dBuV/m) Margin Antenna Verdict
(cm)
(dB/m)
30.000000 29.54 120.000 17.9 100.0 40.0 10.46 Horizontal Pass
57.150000 18.63 120.000 13.7 100.0 40.0 21.37 Horizontal Pass
94.020000 18.63 120.000 12.3 100.0 43.5 24.87 Horizontal Pass
158.040000 21.33 120.000 17.5 100.0 43.5 22.17 Horizontal Pass
212.360000 22.39 120.000 17.5 100.0 46.0 23.61 Horizontal Pass
322.940000 28.36 120.000 23.9 100.0 46.0 17.64 Horizontal Pass
(PlotA:  30MHz to 1GHz, Antenna Horizontal)

CCIC-SET/ TRF:IRF(2019-05-23)

Page 32 of 70




(\

CIC
\_/ Report No.: SET2020-04192
Marker:
Level [dBuV/m]
80
70
60
50
40 o
30 S
MW
N PR Va'AN
20 L N TR
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
MES 21-04143 V4
LIM FCC CI.B F QP/AV FCC ClassB, field strength
Correction Antenna
Frequency QuasiPeak Bandwidth Limit
height ¢ i
(MHz) (dB 1 Vim) (kHz) Eactor (dB u V/m) Margin Antenna Verdict
(cm)
(dB/m)
30.000000 30.89 120.000 17.90 100.0 40.0 9.11 Vertical Pass
31.930000 29.84 120.000 10.60 100.0 40.0 10.16 Vertical Pass
43.580000 22.90 120.000 10.30 100.0 40.0 17.1 Vertical Pass
97.800000 20.60 120.000 12.50 100.0 435 22.9 Vertical Pass
109.540000 20.81 120.000 17.50 100.0 435 22.69 Vertical Pass
173.520000 21.59 120.000 17.50 100.0 435 21.91 Vertical Pass

(PlotB:  30MHz to 1GHz, Antenna Vertical)
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For 1GHz to 25GHz
ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK_2402MHz)
Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Fre. Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree) |(dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 | 2390.00 | 4855 | PK 74.00 -25.45 1.60 120.00 47.25 5.20 28.60 | 32.50 | 1.30
2 | 2390.00 | 36.92 | AV 54.00 -17.08 1.60 120.00 35.62 5.20 28.60 | 32.50 | 1.30
3 | 4804.00 | 50.27 | PK 74.00 -23.73 1.60 120.00 43.87 7.40 3040 | 31.40 | 6.40
4 | 4804.00 | 38.51 | AV 54.00 -15.49 1.60 120.00 32.11 7.40 3040 | 31.40 | 6.40
5 | 7206.00 | 51.33 | PK 74.00 -22.67 1.60 120.00 42.03 9.90 31.50 | 32.10 | 9.30
6 | 7206.00 | 39.45 | AV 54.00 -14.55 1.60 120.00 30.15 9.90 31.50 | 32.10 | 9.30
ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK_2402MHz)
Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree) [(dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 | 2390.00 | 4695 | PK 74.00 -27.05 1.50 100.00 45.65 5.20 28.60 | 32.50 | 1.30
2 | 2390.00 | 35.46 | AV 54.00 -18.54 1.50 100.00 34.16 5.20 28.60 | 32.50 | 1.30
3 | 4804.00 | 51.02 | PK 74.00 -22.98 1.50 100.00 44.62 7.40 30.40 | 31.40 | 6.40
4 | 4804.00 | 3839 | AV 54.00 -15.61 1.50 100.00 31.99 7.40 30.40 | 31.40 | 6.40
5 | 7206.00 | 52.48 | PK 74.00 -21.52 1.50 100.00 43.18 9.90 31.50 | 32.10 | 9.30
6 | 7206.00 | 40.80 | AV 54.00 -13.20 1.50 100.00 31.50 9.90 31.50 | 32.10 | 9.30
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK_2441MHz)
Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Fre. Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree) |(dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 | 4882.00 | 51.00 | PK 74.00 -23.00 1.60 300.00 44.60 6.70 31.20 | 31.50 | 6.40
2 | 4882.00 | 38.62 | AV 54.00 -15.38 1.60 300.00 32.22 6.70 31.20 | 31.50 | 6.40
3 | 7323.00 | 52.19 | PK 74.00 -21.81 1.60 300.00 42.79 10.10 | 31.50 | 32.30 | 9.40
4 | 7323.00 | 3891 | AV 54.00 -15.09 1.60 300.00 29.51 10.10 | 31.50 | 32.30 | 9.40

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK_2441MHz)

Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree) |(dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 | 4882.00 | 5097 | PK 74.00 -23.03 1.50 300.00 44.57 6.70 31.20 | 31.50 | 6.40
2 | 4882.00 | 38.23 | AV 54.00 -15.77 1.50 300.00 31.83 6.70 31.20 | 31.50 | 6.40
3 | 7323.00 | 51.74 | PK 74.00 -22.26 1.50 300.00 42.34 10.10 | 31.50 | 32.30 | 9.40
4 | 7323.00 | 39.09 | AV 54.00 -14.91 1.50 300.00 29.69 10.10 | 31.50 | 32.30 | 9.40
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTALAT 3M (GFSK_2480MHz)

Emission Antenna Table Raw Cab. Ant. Pre. | Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. |Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) |(dBuV/m)| (dB) (dB) | (dB) |(dB/m)
1 2483.50 | 48.65 PK 74.00 -25.35 1.60 200.00 46.05 5.70 28.70 | 31.80 | 2.60
2 2483.50 | 38.54 | AV 54.00 -15.46 1.60 200.00 35.94 5.70 28.70 | 31.80 | 2.60
3 4960.00 | 52.31 PK 74.00 -21.69 1.60 200.00 45.61 7.00 31.20 | 31.50 | 6.70
4 4960.00 | 41.18 | AV 54.00 -12.82 1.60 200.00 34.48 7.00 31.20 | 31.50 | 6.70
5 7440.00 | 52.99 | PK 74.00 -21.01 1.60 200.00 43.49 10.20 | 31.60 | 32.40 | 9.50
6 7440.00 | 41.01 AV 54.00 -12.99 1.60 200.00 31.51 10.20 | 31.60 | 32.40 | 9.50

ANTENNA POLARITY & TEST DISTANCE: VERTICALAT 3M (GFSK_2480MHz)

Emission Antenna Table Raw Cab. Ant. Pre. | Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. |Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) |(dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 2483.50 48.66 PK 74.00 -25.34 1.50 280.00 46.06 5.70 28.70 | 31.80 | 2.60
2 2483.50 | 37.64 | AV 54.00 -16.36 1.50 280.00 35.04 5.70 28.70 | 31.80 | 2.60
3 4960.00 | 51.36 | PK 74.00 -22.64 1.50 280.00 44.66 7.00 31.20 | 31.50 | 6.70
4 4960.00 | 41.26 | AV 54.00 -12.74 1.50 280.00 34.56 7.00 31.20 | 31.50 | 6.70
5 7440.00 | 52.00 | PK 74.00 -22.00 1.50 280.00 42.50 10.20 | 31.60 | 32.40 | 9.50
6 7440.00 40.94 AV 54.00 -13.06 1.50 280.00 31.44 10.20 31.60 | 32.40 | 9.50
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (pi/4dDQPSK_2402MHz)
Emission Antenna Table Raw Cab. | Ant. | Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) [(dBuV/m)| (dB) | (dB) | (dB) | (dB/m)
1 2390.00 | 48.99 PK 74.00 -25.01 1.50 320.00 47.69 5.20 | 28.60 | 32.50| 1.30
2 2390.00 | 36.02 AV 54.00 -17.98 1.50 320.00 34.72 5.20 | 28.60 | 32.50| 1.30
3 4804.00 | 50.64 PK 74.00 -23.36 1.50 320.00 4424 6.70 | 31.20 | 31.50 | 6.40
4 4804.00 | 38.66 AV 54.00 -15.34 1.50 320.00 32.26 6.70 | 31.20 | 31.50 | 6.40
5 7206.00 | 51.78 PK 74.00 -22.22 1.50 320.00 36.88 16.00 | 30.90 | 32.00 | 14.90
6 7206.00 | 39.94 AV 54.00 -14.06 1.50 320.00 25.04 16.00 | 30.90 | 32.00 | 14.90

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3 M (pi/4DQPSK_2402MHz)

Emission Antenna Table Raw Cab. | Ant. | Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree) ((dBuV/m)| (dB) | (dB) | (dB) |(dB/m)
1 2390.00 | 51.36 PK 74.00 -22.64 1.60 290.00 50.06 5.20 | 28.60 | 32.50 1.30
2 2390.00 | 38.22 AV 54.00 -15.78 1.60 290.00 36.92 5.20 | 28.60 | 32.50 | 1.30
3 4804.00 | 51.87 PK 74.00 -22.13 1.60 290.00 45.47 6.70 | 31.20 | 31.50 | 6.40
4 4804.00 | 39.89 AV 54.00 -14.11 1.60 290.00 33.49 6.70 | 31.20 | 31.50 | 6.40
5 7206.00 | 52.64 PK 74.00 -21.36 1.60 290.00 37.74 16.00 | 30.90 | 32.00 | 14.90
6 7206.00 | 41.59 AV 54.00 -12.41 1.60 290.00 26.69 16.00 | 30.90 | 32.00 | 14.90
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (pi/4ADQPSK_2441MHz)
Emission Antenna Table Raw Cab. | Ant. | Pre. Cor.
Frequency Limit Margin
No. Level Height Angle | Value Loss |Factor| Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree)|(dBuV/m)| (dB) | (dB) | (dB) | (dB/m)
1 4882.00 51.87 | PK 74.00 -22.13 1.70 120.00 | 45.47 6.70 [31.20| 31.50 | 6.40
2 4882.00 40.13 | AV 54.00 -13.87 1.70 120.00 | 33.73 6.70 [31.20| 31.50 | 6.40
3 7323.00 51.99 | PK 74.00 -22.01 1.70 120.00 | 42.59 10.10 |31.50 | 32.30 | 9.40
4 7323.00 40.84 | AV 54.00 -13.16 1.70 120.00 | 31.44 10.10 |31.50 | 32.30 | 9.40

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (pi/ADQPSK_2441MHz)

Emission Antenna Table Raw Cab. | Ant. | Pre. Cor.
Frequency Limit Margin
No. Level Height Angle | Value Loss |Factor| Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree)|(dBuV/m)| (dB) | (dB) | (dB) |(dB/m)
1 4882.00 52.01 PK 74.00 -21.99 1.80 300.00 | 45.61 6.70 [31.20| 31.50 | 6.40
2 4882.00 40.95 AV 54.00 -13.05 1.80 300.00 | 34.55 6.70 |31.20| 31.50 | 6.40
3 7323.00 52.33 PK 74.00 -21.67 1.80 300.00 | 42.93 10.10 |31.50| 32.30 | 9.40
4 7323.00 4129 | AV 54.00 -12.71 1.80 300.00 | 31.89 10.10 [31.50 | 32.30 | 9.40
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (pi/4ADQPSK_2480MHz)
Emission Antenna Table Raw Cab. | Ant. | Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss |Factor| Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree) [(dBuV/m)| (dB) | (dB) | (dB) |(dB/m)
1 2483.50 49.85 PK 74.00 -24.15 1.60 280.00 47.25 5.70 |28.70 | 31.80 | 2.60
2 2483.50 39.38 AV 54.00 -14.62 1.60 280.00 36.78 5.70 |28.70 | 31.80 | 2.60
3 4960.00 50.33 PK 74.00 -23.67 1.60 280.00 43.63 7.00 |31.20 | 31.50 | 6.70
4 4960.00 38.97 AV 54.00 -15.03 1.60 280.00 32.27 7.00 |31.20| 31.50 | 6.70
5 7440.00 51.84 PK 74.00 -22.16 1.60 280.00 42.34 10.20 | 31.60 | 32.40 | 9.50
6 7440.00 40.69 AV 54.00 -13.31 1.60 280.00 31.19 10.20 | 31.60 | 32.40 | 9.50
ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (pi/4ADQPSK_2480MHz)
Emission Antenna Table Raw Cab. | Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss |Factor| Amp. | Factor
(MHz) (dBuV/m) (dB)
(dBuV/m) (m) (Degree) |(dBuV/m)| (dB) | (dB) | (dB) [(dB/m)
1 2483.50 48.65 PK 74.00 -25.35 1.50 300.00 46.05 5.70 | 28.70 | 31.80 | 2.60
2 2483.50 38.32 AV 54.00 -15.68 1.50 300.00 35.72 5.70 | 28.70 | 31.80 | 2.60
3 4960.00 51.36 PK 74.00 -22.64 1.50 300.00 44.66 7.00 |31.20 | 31.50 | 6.70
4 4960.00 41.40 AV 54.00 -12.60 1.50 300.00 34.70 7.00 |31.20 | 31.50 | 6.70
5 7440.00 52.09 PK 74.00 -21.91 1.50 300.00 42.59 10.20 | 31.60 | 32.40 | 9.50
6 7440.00 40.93 AV 54.00 -13.07 1.50 300.00 31.43 10.20 | 31.60 | 32.40 | 9.50
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (8DPSK_2402MHz)
Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree)| (dBuV/m) | (dB) (dB) (dB) |(dB/m)
1 2390.00 5032 | PK 74.00 -23.68 1.50 360.00 | 49.02 520 | 28.60 | 32.50 | 1.30
2 2390.00 37.13 | AV 54.00 -16.87 1.50 360.00 | 35.83 520 | 28.60 | 32.50 | 1.30
3 4804.00 52.33 PK 74.00 -21.67 1.50 360.00 | 4593 7.40 | 30.40 | 31.40 | 6.40
4 4804.00 39.58 | AV 54.00 -14.42 1.50 360.00 | 33.18 7.40 | 30.40 | 31.40 | 6.40
5 7206.00 52.14 | PK 74.00 -21.86 1.50 360.00 | 42.84 990 | 31.50 | 32.10 | 9.30
6 7206.00 40.15 | AV 54.00 -13.85 1.50 360.00 | 30.85 9.90 | 31.50 | 32.10 | 9.30

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (8DPSK_2402MHz)

Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree)| (dBuV/m) | (dB) (dB) (dB) |(dB/m)
1 2390.00 49.65 PK 74.00 -24.35 1.60 300.00 48.35 5.20 28.60 | 32.50 1.30
2 2390.00 36.31 | AV 54.00 -17.69 1.60 300.00 | 35.01 520 | 28.60 | 32.50 | 1.30
3 4804.00 51.24 | PK 74.00 -22.76 1.60 300.00 | 44.84 7.40 | 30.40 | 31.40 | 6.40
4 4804.00 39.59 | AV 54.00 -14.41 1.60 300.00 | 33.19 7.40 | 30.40 | 31.40 | 6.40
5 7206.00 5236 | PK 74.00 -21.64 1.60 300.00 | 43.06 9.90 | 31.50 | 32.10 | 9.30
6 7206.00 40.57 AV 54.00 -13.43 1.60 300.00 31.27 9.90 31.50 | 32.10 | 9.30
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (8DPSK_2441MHz)

Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. | Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree)| (dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 4882.00 | 49.65 PK 74.00 -24.35 1.50 170.00 | 43.25 6.70 | 31.20 | 31.50 | 6.40
2 4882.00 | 38.40 AV 54.00 -15.60 1.50 170.00 | 32.00 6.70 | 31.20 | 31.50 | 6.40
3 7323.00 | 52.47 PK 74.00 -21.53 1.50 170.00 | 43.07 10.10 | 31.50 | 32.30 | 9.40
4 7323.00 | 41.21 AV 54.00 -12.79 1.50 170.00 | 31.81 10.10 | 31.50 | 32.30 | 9.40

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (8DPSK_2441MHz)

Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss | Factor | Amp. |Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree)| (dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 4882.00 | 50.36 PK 74.00 -23.64 1.50 200.00 43.96 6.70 31.20 | 31.50 | 6.40
2 4882.00 | 39.01 AV 54.00 -14.99 1.50 200.00 32.61 6.70 31.20 | 31.50 | 6.40
3 7323.00 | 51.29 PK 74.00 -22.71 1.50 200.00 | 41.89 10.10 | 31.50 | 32.30 | 9.40
4 7323.00 | 39.88 AV 54.00 -14.12 1.50 200.00 | 30.48 10.10 | 31.50 | 32.30 | 9.40
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (8DPSK_2480MHz)

Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss. Factor | Amp. | Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree)| (dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 2483.50 | 51.32 | PK 74.00 -22.68 1.60 320.00 | 48.72 5.70 28.70 | 31.80 | 2.60
2 2483.50 | 39.00 | AV 54.00 -15.00 1.60 320.00 36.40 5.70 28.70 | 31.80 | 2.60
3 4960.00 | 51.99 | PK 74.00 -22.01 1.60 320.00 | 45.59 6.70 31.20 | 31.50 | 6.40
4 4960.00 | 40.00 | AV 54.00 -14.00 1.60 320.00 33.60 6.70 31.20 | 31.50 | 6.40
5 7440.00 | 52.06 | PK 74.00 -21.94 1.60 320.00 37.16 16.00 30.90 | 32.00 | 14.90
6 7440.00 | 4091 AV 54.00 -13.09 1.60 320.00 26.01 16.00 3090 | 32.00 | 14.90
ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M (8DPSK_2480MHz)
Emission Antenna Table Raw Cab. Ant. Pre. Cor.
Frequency Limit Margin
No. Level Height Angle Value Loss Factor | Amp. |Factor
(MHz) (dBuV/m)| (dB)
(dBuV/m) (m) (Degree)| (dBuV/m)| (dB) (dB) (dB) |(dB/m)
1 2483.50 | 48.25 PK 74.00 -25.75 1.50 290.00 | 45.65 5.70 28.70 | 31.80 | 2.60
2 2483.50 | 37.11 AV 54.00 -16.89 1.50 290.00 34.51 5.70 28.70 | 31.80 | 2.60
3 4960.00 | 51.66 | PK 74.00 -22.34 1.50 290.00 | 45.26 6.70 31.20 | 31.50 | 6.40
4 4960.00 | 40.24 | AV 54.00 -13.76 1.50 290.00 33.84 6.70 31.20 | 31.50 | 6.40
5 7440.00 | 52.09 | PK 74.00 -21.91 1.50 290.00 37.19 16.00 30.90 | 32.00 | 14.90
6 7440.00 | 40.23 | AV 54.00 -13.77 1.50 290.00 25.33 16.00 30.90 | 32.00 | 14.90
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB)

- Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level - Limit value

CCIC-SET/ TRF:IRF(2019-05-23) Page 42 of 70




)

CIC
U Report No.: SET2020-04192
3 List of measuring equipment
Item Test Equipment Manufacturer Model No. Serial No. Cal Date Due Date

1 EMI TEST RECEIVER KEYSIGHT N9038A A141202036 2020.09.21 2021.09.20

2 Power Meter R&S NRP-Z31 102872 2020.05.18 2021.05.17

3 TURNTABLE ETS 2088 2149 N/A N/A

4 ANTENNA MAST ETS 2075 2346 N/A N/A

5 EMI TEST Software R&S ESK1 N/A N/A N/A
Horn antenna

6 AR AT4003A 325306 2020.09.16 2022.09.15

(18GHz~26.5GHz)
7 Amplifier 30M~1GHz MILMEGA 80RF1000-10004 | A140101634 2021.01.26 2022.01.25
Amplifier AS0104R-800/40
8 MILMEGA A160302517 2021.01.26 2022.01.25
1G~18GHz 0
Compliance
9 High pass filter Direction BSU-6 34202 2020.11.10 2021.11.09
systems
10 Horn Antenna R&S HF906 A0304225 2019.04.17 2022.04.16
11 Horn Antenna R&S ESIB7 A0501375 2020.06.24 2021.06.23
ULTRA-BROADBAND | SCHWARZBEC

12 VULB9160 A0805560 2019.05.24 2022.05.23
ANTENNA K

13 Passive Loop Antenna R&S HFH2-7Z2 100047 2019.04.26 2022.04.25
Temperature

14 XSM DNF810C A0501375 2020.05.26 2021.05.25

chamber
15 Spectrum Analyzer KEYSIGHT N9030A A160702554 2020.05.18 2021.05.17
16 Power Supply R&S ESIB26 A0304218 2020.04.29 2021.04.28
ROHDE&SCH
17 LISN ENV216 A140701847 2020.09.22 2021.09.21
WARZ
18 Test software ECIT Eagle V2.0 N/A N/A
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4. Uncertainty of Evaluation

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10-2013. All the measurement uncertainty value were shown with a coverage K=2 to
indicate 95% level of confidence . The measurement data show herein meets or exceeds the CISPR
measurement uncertainty values specified in CISPR 16-4-2 and can be compared directly to specified
limit to determine compliance.

Uncertainty of Conducted Emission Measurement (150KHz~30MHz)

Measuring Uncertainty for a level of

2.6dB
confidence of 95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement (30MHz~1GHz)

Measuring Uncertainty for a level of

2.4dB
confidence of 95%(U=2Uc(y))

Uncertainty of Radiated Emission Measurement (1GHz~40GHz)

Measuring Uncertainty for a level of

2.8dB
confidence of 95%(U=2Uc(y))
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Appendix A

RF Output Power and EIRP
Test Result and Data

BT Maximum Conducted Output Power

Mode Test Frequency | Packet Type Power(dBm) Limit(dBm) Result
GFSK 2402 DH5 3.30 30 Pass
GFSK 2441 DH5 3.80 30 Pass
GFSK 2480 DH5 3.03 30 Pass
pi/ADQPSK 2402 2DH5 5.92 30 Pass
pi/4ADQPSK 2441 2DH5 6.06 30 Pass
pi/ADQPSK 2480 2DH5 5.24 30 Pass
8DPSK 2402 3DH5 6.71 30 Pass
8DPSK 2441 3DH5 6.74 30 Pass
8DPSK 2480 3DH5 5.96 30 Pass

BT EIRP

Mode Test Frequency | Packet Type EIRP(dBm) Limit(dBm) Result
GFSK 2402 DH5 3.8 36 Pass
GFSK 2441 DH5 43 36 Pass
GFSK 2480 DH5 3.53 36 Pass
pi/ADQPSK 2402 2DH5 6.42 36 Pass
pi/4ADQPSK 2441 2DH5 6.56 36 Pass
pi/4ADQPSK 2480 2DH5 5.74 36 Pass
8DPSK 2402 3DH5 7.21 36 Pass
8DPSK 2441 3DH5 7.24 36 Pass
8DPSK 2480 3DH5 6.46 36 Pass

EIRP= Conducted Output Power+Antenna Gain

Antenna Gain: 0.5dBi
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Output Power: GFSK,2441MHz,DH5

[ pr——————y

Center Freq 2.402000000 GHz
Ve
L

Rel Offgst 10.5 dB
Ref 20.00 dBm

" Span 9.000 MHz
SVEW 8.0 MHz Sweep 1,000 ms (1001 pts

[ pr——r——y

‘Center Freq 2.441000000 GHz Avg Type: Log-Pwr
X Trig: Fres Run
SAmen: 28 dB
Ref Offset 10.5 08
Ref 20.00 dBm

Center Freq
2441000000 GHz|

T spanu.ooomnz
Sweep 1.000 ms (1001 pis)

41000 GHz
3.0 MHz EVEW £.0 MHz

Output Power: GFSK,2480MHz,DHS

Output Power: DQPSK,2402MHz,2DHS

[T r—— e ————Ty

Center Freq 2.480000000 GHz
Trig: Free Run
AAnen: 26 4B

Ref Offast 10.5 a8
Ref 20.00 dBm

Center 2480000 GHz Span 8.000 MHz
#Res BW 3.0 MHz SVBW 8.0 MHz Sweep 1.000 ms (1001 pts)

A
[ 000000 GHz W0 TR Lo Pwer
Ref Offset 10.5 0B
Ref 20.00 dBm

Center Freq)
2402000000 GHz|

Span 9.000 MHz|
EVEW 8.0 MHz Sweep 1.000 ms (1001 pis)

Output Power: DQPSK,2441MHz,2DH5

Output Power: DQPSK,2480MHz,2DH5

Ty ——y

Center Freq 2.441000000 GHz
e
e

Ref Offast 10.5 a8
Ref 20.00 dBm

Center 2441000 GHz N Span 6.000 MHz

#Res BW 3.0 MHz SEVBW 8.0 MHz Sweep 1.000 ms (1001 pts

[T r————

‘Center Freq 2.480000000 GHz Aovg Type: Log-Pwr

Ref Oast 105 68

Ref 20.00 dBm
Center Freq
2 450000000 GHz |
f———=gl

StartFreq
2478500000 GHz|

Stop Freq|
2484500000 GHz
Step)

Span 9.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pis)

CCIC-SET/ TRF:IRF(2019-05-23)

Page 46 of 70




Report No.: SET2020-04192

Output Power: 8DPSK,2441MHz,3DH5

[ pr——rr—————

[ pr——————y -
; ‘Center Freq 2.441000000 GHz Avg Type: Log-Pwr

Center Freq 2.402000000 GHz
e
o

Rel Offgst 10.5 dB
Ref 21

0 dBm

. " Span 9.000 MHz ~ Span 9.000 MHz
SVEBW 8.0 MHz Sweep 1.000 ms (1001 pts 000 ms {1001 pts)|

#VBW 8.0 MHz

Output Power: 8DPSK,2480MHz,3DHS
Rer;l.'unosua : :::.':“’.":"; Mk Auto Tune

Ref 20.00 dBm
Center Freq

2ARD000000 GHz |
b
StantFreq
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20dB Bandwidth
Test Result and Data

BT Occupied 20dB Bandwidth

Mode Test Frequency Packet Type ~20dB Bandwidth Result
(kHz)

GFSK 2402 DH5 957.314 Pass

GFSK 2441 DH5 957.16 Pass

GFSK 2480 DH5 955.465 Pass
DQPSK 2402 2DH5 1338.158 Pass
DQPSK 2441 2DH5 1339.04 Pass
DQPSK 2480 2DH5 1338.588 Pass
8DPSK 2402 3DH5 1301.268 Pass
8DPSK 2441 3DH5 1304.86 Pass
8DPSK 2480 3DH5 1305.435 Pass
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20dB Bandwidth: GFSK,2402MHz,DH5

20dB Bandwidth: GFSK,2441MHz,DH5

[rp——r——T

Canter Freq: 2403000000 GHz
Trig: Fres Run AvgiHoid:> 1810
BAnen: 36 68

2.402000000 GHz

Ref Offset 105 0B
Ref 20.00 dBm

[Center 2.402 GHz
{#Res BW 30 kHz

Span 3 MHz

#VBW 100 kHz Sweep 3.2 ms|

Occupied Bandwidth Total Power 10.5 dBm
871.79 kHz

-2.984 kHz
957.3 kHz

of CBW Power
xdB

Trans
x dB Bandwidth

it Freq Error 99.00

-20.00 dB

e prr—r——

Ref Offset 105 dB
Ref 20.00 dBm

ter 2441 GHz
#Res BW 30 kHz
Occupied Bandwidth
869.20 kHz
-3.503 kHz
957.2 kHz

Trans
% dB Bandwidth

it Freq Error

GH. Radic S
AvglHobd:> 1010
Radio Devics: BTS

#VBW 100 kHz

Total Power 11.0 dBm

of OBW Power
xdB

99.00 %
=20.00 dB

20dB Bandwidth: GFSK,2480MHz,DH5

e

Canter Freg: 2450000000 GHz
Trig: Fres Run AvglHedd:>100
BAren: 36 68

Center Freq 2.480000000 GHz

Ref Cffset 10.5 0B
Ref 20.00 dBm

ICenter 248 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.2 dBm
865.41 kHz

-5.011 kHz
955.5 kHz

% of OBW Power
xdB

Tra Freq Error
x dB Bandwidth

99.00 %
-20.00 dB

Conter Freg: 2
Trig: Fres Run
BAzen: 36 4B

Center 2402 GHz
Res BW 30 kHz
Occupied Bandwidth
1.1941 MHz
-2.674 kHz
1.338 MHz

Trai Freq Error
x dB Bandwidth

Radio Sed: None

GHz
Avwg|Hekd: 10110

#VBW 100 kHz

Total Power 10.9 dBm

of OBW Power
xdB

99.00 %
=20.00 dB

20dB Bandwidth:

20dB Bandwidth:

DQPSK,2480MHz,2DH5

e

2.441000000 GHz OHz
- AvgiHeold:>1010

Ref Offset 10.5 0B
Ref 20.00 dBm

[center 2441 GHz ) ) 5

[#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 11.2 dBm
1.1954 MHz

Tra Freq Error -2.218 kHz
x dB Bandwidth 1.339 MHz

% of OBW Power
xdB

99.00 %
-20.00 dB

e trec s oo T
2.480000000 GHz
arGeintow

Ref Offset 105 dB
Ref 20.00 dBm

Center 248 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1969 MHz
-1.668 kHz
1.339 MHz

Trai Freq Emor
x dB Bandwidth

Canter Freq: 2480000000 GH

A Radio Sed: None
Avg|Hold:> 1010
Radic Device: BTS

#VBW 100 kHz

Total Power 10.5 dBm

of OBW Power
xdB

99.00 %
=20.00 dB
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20dB Bandwidth: 8DPSK,2441MHz,3DH5

Canter Freq: 2403000000 GHz

Trig: Fres Run AvglHedd:>10/40

|[Center 2.402 GHz

{#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1816 MHz

Transmit Freq Error -2.068 kHz % of OBW Power
x dB Bandwidth 1.301 MHz xdB

Span 3 MHz
Sweep 3.2 ms|

11.3 dBm

99.00 %
-20.00 dB

e rr—r——

i ; SE-13:87 e, 20

Center Freq 2.441000000 GHz Canter Freq. 2441000000 GHz Radic §ad: Hone
Avg|Hedd > 10440

..... Radis Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

Center 2.441 GHz } } Span 3 MHz!

WRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|

Occupied Bandwidth Total Power 11.7 dBm
1.1837 MHz

Transmit Freq Error -2.128 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.305 MHz xdB -20.00 dB

o

He
AvgiHold:>1510

Ref Cffset 10.5 0B
Ref 20.00dBm___

-lcemer 248 GHz
[@Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power
1.1858 MHz

Transmit Freq Error 3 kHz % of DBW Power

x dB Bandwidth ~305 MHz xdB

B0-4-43 A s £, 3071
Fadks 51 Nore

Fadhs Devies: BTS

Span 3 MHz
Sweep 3.2 ms|

11.0 dBm

99.00 %
-20.00 dB
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99% Bandwidth
Test Result and Data

BT 99% Occupied Bandwidth

Mode Test Frequency Packet Type 9% C.)ccupied Result
Bandwidth (kHz)

GFSK 2402 DH5 870.608 Pass

GFSK 2441 DH5 869.193 Pass

GFSK 2480 DH5 865.788 Pass
DQPSK 2402 2DH5 1193.765 Pass
DQPSK 2441 2DH5 1195.084 Pass
DQPSK 2480 2DH5 1196.284 Pass
8DPSK 2402 3DH5 1181.553 Pass
8DPSK 2441 3DH5 1183.217 Pass
8DPSK 2480 3DH5 1185.549 Pass
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99% Bandwidth: GFSK,2402MHz,DH5

99% Bandwidth: GFSK,2441MHz,DH5

[ preraree——T

Canter Freq: 2403000000 GHz
AvgiHeld: 1010

2.402000000 GHz

Ref Offset 105 0B
Ref 20.00 dBm

[Center 2.402 GHz
{#Res BW 30 kHz

Span 3 MHz

#VBW 100 kHz Sweep 3.2 ms|

Occupied Bandwidth Total Power 10.5 dBm
870.61 kHz

=3.135 kHz
956.6 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-20.00 dB

e prr—r——

Ref Offset 105 dB
Ref 20.00 dBm

Center 2441 GHz

WRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
869.19 kHz
-3.427 kHz
956.5 kHz

Transmit Freq Error

% dB Bandwidth xdB

% of OBW Power

Span 3 MHz]
Sweep 3.2

10.9 dBm

99.00 %
=20.00 dB

99% Bandwidth: GFSK,2480MHz,DH5

99% Bandwidth:

DQPSK,2402MHz,2DHS

e

Center Freq 2.480000000 GHz

Ref Cffset 10.5 0B
Ref 20.00 dBm

ICenter 248 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.2 dBm
865.79 kHz

-4.993 kHz
956.8 kHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
-20.00 dB

Cantes Freg: 2
we= Trig: Free Run

I G L ow BAmen: 28 48

Ref Offset 105 dB

Rl 20.00 dBm

Center 2402 GHz

Res BW 30 kHz #VBW 100 kHz

Total Power

GHz
Avwg|Hekd: 10110

Radic Sed

Span 3 MHz
Sweep 3.2 m

10.8 dBm

Occupied Bandwidth

1.1938 MHz
-2.991 kHz
1.338 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 %
=20.00 dB

99% Bandwidth:

99% Bandwidth:

e

Conter Freq: 2441000000 GHz Raco Sad: Mone

AvgiHeld: 1010

2.441000000 GHz

Ref Offset 10.5 0B
Ref 20.00 dBm

|[Center 2441 GHz
[#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power 11.2 dBm
1.1951 MHz

-2.332 kHz
1.339 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
xdB

99.00 ¥
-20.00 dB

[ pr—————

Canter Frag: 2480000000 GH. Aok Si: None

2.480000000 GHz Iy
Avg|Hedd: 1018

Center Fre:

Radio Device: BTS

ATset 105 dB
tel 20.00 dBm

Center 2.48 GHz ) ) Span 3 MHz,

[#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power 10.5 dBm

1.1963 MHz
-1.806 kHz
1.338 MHz

Trans
x dB Bandwidth

t Freq Error of OBW Power

xdB

99.00 %
=20.00 dB
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99% Bandwidth: 8DPSK,2441MHz,3DH5

Canter Freq: 2403000000 GHz
= Trig: Fres Run

|[Center 2.402 GHz

{#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1816 MHz

-2.048 kHz
1.300 MHz xdB

Transmit Freq Error
x dB Bandwidth

% of OBW Power

Racio Sid Mone

AvgiHeld: 1010

Fadio Deviee: BTS

Span 3 MHz
Sweep 3.2 ms|

11.3 dBm

99.00 %
-20.00 dB

T rrp———

Center Freq 2.441000000 GHz anter Fre. 2441000000 GHz Radio Sed: Mone
Avg|Hedd: 1010

= Trig:
..... Radis Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

Center 2.441 GHz
WRes BW 30 kHz

Span 3 MHz]
#VBW 100 kHz Sweep 3.2 ms|

Total Power 11.7 dBm

Occupied Bandwidth

1.1832 MHz
=2.077 kHz
1.303 MHz xdB

Transmit Freq Error
% dB Bandwidth

% of OBW Power 99.00 %
=20.00 dB

99% Bandwidth:

Center Freq 2.480000000 GHz

Ref Cffset 10.5 0B
Ref 20.00dBm___

-lcemer 248 GHz
[@Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power
1.1855 MHz

-1.440 kHz % of OBW Power
1.305 MHz xdB

Transmit Freq Error
x dB Bandwidth

Span 3 MHz
Sweep 3.2 ms|

11.0 dBm

99.00 %
-20.00 dB
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Transmitter Spurious Emission and Bandedge
Test Result and Data

Conducted Emission: GFSK,2402,DH5 Conducted Emission: GFSK,2402,DH5
,10000MHz~25000MHZz ,7000MHz~10000MHz

Center Freq 17.500000000 GH. ‘Center Freq 5500000000 GHz Ava Type: Leg-Pwr
T ~

Trig: Frws Run
a8

W Gamtow  Anen: 28

Ref Offast 10.5 08
Ref 25.00 dBm

Ref Offast 10.5 cB
Ref 25.00 dBm

¢ | centerfreq
5500000000 GHz
e
StartFreq
1000000000 GHz

Stop Freq|
10.000000000 GHz,

i TR S

Stop 10.000 GHz

art 10.000 GHz Stop 25.000 GHz st
Res BW !.0 MHz EVBW 3.0 MHz Sweep 16.00 ms (40001 pts]

Res BW 1.0 MHz EVBW 3.0 MHz Sweep 26.67 ms (40001 pts|

Conducted Emission: GFSK,2402,DH5 Conducted Emission: GFSK,2402,DH5
, 30MHz~1000MHz ,Band Edge HoppingOFF

Ref Offsst 105 08

Ref 25.00 dBm

[ r—r— v —e—rTy -
‘Center Freq 2.382000000 GHz Avg Type: Log-Pwr
N st -
Ther Auto Tune
Ref Offast 10.5 05 Vikr z
Ref 25.00 dBm m

Center Freq
2382000000 GHz |

16,63 gBm) T ) (==
4573 dBm| 1 I

-54.95 dBm | I ! FreqOffset,
$3.01 dBm| 1 1 Oz

0 GHz|
#VEW 300 kHz 7 ms {40001 pts]

Start 0.0300 GHz
[#Res BIW 100 kHz SVEW 300 kHz

Conducted Emission: GFSK,2402,DH5 Conducted Emission: GFSK,2441,DH5
,Reference Level ,10000MHz~25000MHz

Center Freq 2.402000000 GHz ‘Center Freq 17.500000000 v ﬁ
v T Trig: FresFun -
o G . Anen: 26 d8 e
M 0 Auto Tune|
Ref Offast 105 88 v Ref Offgat 105 0B e
Ref 25.00 dBm 294 d Ref 25.00 dBm .

Center Freq
17 500000000 GHz |

StartFreq|
10,000000000 GHz,

Center 2402000 GHz N - N Span 3.000 MHz IStart 10.000 GHz

#Res BIW 100 kHz SVEW 300 kHz Sweep 2.667 ms (40001 pts) [#Res BIW 1.0 MHz EVEW 3.0 MHz Sweep 26.67 ms (40001 pts
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Conducted Emission: GFSK,2441,DH5
,17000MHz~10000MHz

Conducted Emission: GFSK,2441,DH5
,30MHz~1000MHz

Center Freq 5.500000000 GHz
R Pant

Trig: Frws Run
WiabLow  Aften: 36 d

Ref Offast 10.5 cB
Ref 25.00 dBm

4 1 Center Freq)
6.500000000 GHz|
(S
StartFreq
1.000000000 GHz|
[ |

Stop Freq
10000000000 GHz|

CF Step
MHz|

& WA N E— — —
Stop 10.000 GHz

EVBW 3.0 MHz Sweep 16.00 ms (40001 pts|

Res BW 1.0 MHz

Center Freq 515,000000 MHz A Type: Leg-Per

Ref 105 08

Ref 25.00 dBm

Center Freq
515 000000 MHz)

(B

StartFreq|
30 000000 Mz

Stop Freq
1000000000 GHz|

Stop 1.0000 GHz
ms (40001 pts]

Start 0.0300 GHz

#VBW 300 kHz

Conducted Emission: GFSK,2441,DH5
,Band Edge HoppingOFF

Conducted Emission: GFSK,2441,DH5
,Reference Level

Ref Offset 105 6B
Ref 25.00 dBm

5

#Res BW 100 kHz FVBW 300 kHz

2453600 GHz |

‘Center Freq 2.441000000 GHz Avg Type: Log-Pwr
T W

Ref Offsst 10.5 08
Ref 25.00 dBm

Center Freq
2441000000 GHz|

41000 GHz
kHz EVEW 300 kHz

Conducted Emission: GFSK,2480,DH5
,70000MHz~25000MHz

Conducted Emission: GFSK,2480,DH5
,7000MHz~10000MHz

‘Center Freq 17.500000000 G
" o Trig: Free Run
Aren: 26 68

Rel Offast 10.5 dB
Ref 25.00 dBm

‘Center Freq 5.500000000 GHz Avg Type: Log-Pwr
P

Center Freq
5500000000 GHz|

StartFreq|
1.000000000 GHz

Stop 10.000 GHz
Sweep 16.00 ms (40001 pts|

#VBW 3.0 MHz
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Conducted Emission: GFSK,2480,DH5
,.30MHz~1000MHz

Conducted Emission: GFSK,2480,DH5
,Band Edge HoppingOFF

Center Freq 515.000000 M T Fros o

Wiiainctow  Aman: 28 d

Ref Offast 10.5 cB
Ref 25.00 dBm

Center Freq)|
515000000 MHz|
(S

StartFreq
30000000 MHz

L -
art 0.0300 GHz

Res BW 100 kHz EVBW 300 kHz

WRes BW 100 kHz

Avg Type: Log-Pwr

Center Freq
2513000000 GHz |

StartFreq|
2463000000 GH2

Stop Freq
2563000000 GHz

Start 2.46300 GHz

FVEBW 300 kHz Sweep 2.667 ms (40001 pts]

Stomuamkuns ]

Conducted Emission: GFSK,2480,DH5
,Reference Level

Conducted Emission: DQPSK,2402,2DH5
,10000MHz~25000MHz

‘Center Freq 2.480000000 GH
T

Ref Offast 105 dB
Ref 25.00 dBm

8
FVBW 300 kHz Sweep 2667

‘Center Freq 17.500000000 Avg Type: Log-Pwr

Ref Offset 105 a8
Ref 25.00 dBm
Center Freq
17 500000000 GHz|

" Stop 25.000 GHz
ms (40001 pts]

Conducted Emission: DQPSK,2402,2DH5
,7000MHz~10000MHz

Conducted Emission: DQPSK,2402,2DH5
,30MHz~1000MHz

‘Center Freq 5.500000000 GH
. o Trig: Free Run
Anen: 26 48

Rel Offast 10.5 dB
Ref 25.00 dBm

K

‘Center Freq 515.000000 M Avg Type: Log-Pwr

Center Freq
515.000000 MHz|

StartFreq|
30.000000 MHz,

#VBW 300 kHz
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Conducted Emission: DQPSK,2402,2DH5
,Band Edge HoppingOFF

Conducted Emission: DQPSK,2402,2DH5
,Reference Level

Center Freq 2.382000000 GHz
N Pant

Trig: Fres Run
WiabeLow  Arten: 38 d

Ref Offset 105 0B
Ref 25.00 dBm

Center Freq)|
2382000000 GHz|
P —

StartFreq
2332000000 GHz|

“Stop 243200 GHz
Sweep 2.667 ms (40001 pts|

Start 2. GHz
#Res BW 100 kHz

FVBW 300 kHz

Avg Type: Log-Pwr

Rt 10.5 B
Ref 25.00 dBm

Span 3.000 MHz|

EVEBW 300 kHz Svleep_ 2,667 ms (40001 pts]

Conducted Emission: DQPSK,2441,2DH5
,70000MHz~25000MHz

Conducted Emission: DQPSK,2441,2DH5
,1000MHz~10000MHz

‘Center Freq 17.500000000 Gi
)
"

Ref Offast 105 dB
Ref 25.00 dBm

- ] " Stop 25.000 GHz

SVEW 3.0 MHz Sweep 26.67 0001 pts|

Avg Type: Log-Pwr

Ref Offsst 10.5 08
Ref 25.00 dBm

R

|Start1.000GHz . "~ Stop 10000 GHz
| Swe:p 16.00 ms H(“?Ul pts]

- #VBW 3.0 MHz

Conducted Emission: DQPSK,2441,2DH5
,30MHz~1000MHz

Conducted Emission: DQPSK,2441,2DH5
,Band Edge HoppingOFF

‘Center Freq 515.000000 M
Trig: Fres Run
" Anen: 34 d8
Ref Offset 10548
Ref 25.00 dBm
Center Freq)
15000000 MHz

10,0300 GHz
W 100 kHz

FVBW 300 kHz

Hvg Type: Log-Pwr

‘Center Freq 2.400000000 GH

Center Freq
2400000000 GHz|

e iat0 G Ewpisiwch

Hz
WRes BW 100 kHz ms (40001 pts]

FVEBW 300 kHz

ST e T
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Conducted Emission: DQPSK,2441,2DH5
,Reference Level

Conducted Emission: DQPSK,2480,2DH5
,10000MHz~25000MHz

Center Freq 2.441000000 Trig: Fres Run

¥ Wide Lo
o s oo Ar

Auto Tune,
Ref Offgat 105 6B
Ref 25.00 dBm
Center Freq)|
2441000000 GHz

L i AN —
enter 2441000 GHz
#Res BW 100 kHz

Span 3.000 MHz|

EVBW 300 kHz Sweep 2,667 ms (40001 pts|

Avg Type: Log-Pwr

‘Center Freq 17.500000000 GHz,

Ref 105 08

Ref 25.00 dBm

Center Freq)
17 500000000 GHz |

(B

StartFreq|
10000000000 GHz |

Stop Freq
25,000000000 GHz

Start 10.000 GHz ) K 5
s B MHz EVBW 3.0 MHz Sweep 26.67 ms (40001 pts]

Conducted Emission: DQPSK,2480,2DH5
,7000MHz~10000MHz

Conducted Emission: DQPSK,2480,2DH5
,30MHz~1000MHz

Ref Offast 105 dB
Ref 25.00 dBm

R

Start 1.000 GHz
[#Res BIW 1.0 MHz

" Stop 10.000 GHz

Sweep 16.00 ms (40001 pts)

= ™|

=

Center Freq
515.000000 MHz|

e
StartFreq|

‘Center Freq 515.000000 M Avg Type: Log-Pwr

Ref Offsst 10.5 08
Ref 25.00 dBm

" Stop 1.0000 GHz
333 ms HOI?UI pts]

Conducted Emission: DQPSK,2480,2DH5
,Band Edge HoppingOFF

Conducted Emission: DQPSK,2480,2DH5
,Reference Level

[ r——r——y

‘Center Freq 2.513000000 GH

; o Trig: Free Run
e Aren: 26 68

=
-

Center Freg)
2513000000 GHz)

Ref Offset 10.5 0B
Ref 25.00 dBm

Start 00 GHz
#Res BW 100 kHz

Sto| H:
FVBW 300 kHz Sweep 2,667 ms (40001 pi

B0 160 0 GHz | 1318 dBm|
0 AT A dBm

83 500 0 GHz | L
GHz| 57.50 dBm | " 1
00GHz | 4743 dBm | ] . 0 Haz)

Hvg Type: Log-Pwr

Center Freq
2480000000 GHz|

StartFreq|
2478500000 GHz|

= StopFreq
= 2481600000 GHz|

CF Step|
300.000 kiz|
Man|

e
Freq Offset
0 Hz|

Span 3.000 MHz|

#VBW 300 kHz
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Conducted Emission: 8DPSK,2402,3DH5 Conducted Emission: 8DPSK,2402,3DH5
,10000MHz~25000MHz ,1000MHz~10000MHz

Center Freq 17.500000000 GHz

‘Center Freq 5.500000000 GHz Hovg Type: Log-Pwr
Trig: Free Run Center Freq 5.5000001 GHz
2 Ansn: 26 d -

Ref Offast 10.5 cB
Ref 25.00 dBm

Ref Offast 10.5 08
Ref 25.00 dBm

Center Freq)| ¢ | Center Freq

17500000000 GHz| 6 500000000 GHz |
. |
StartFreq StartFreq
10,000000000 GHz | 1.000000000 GHz |
Stop Freq
10.000000000 GHz |

cF

i TR S

Start 1.000 GHz
Res BW 1.0 MHz EVEW 3.0 MHz Sweep 16.00 ms (40001 pts]

art 10.000 GHz Stop 25.000 GHz
Res BW !.0 MHz EVBW 3.0 MHz Sweep 26.67 ms (40001 pts|

Conducted Emission: 8DPSK,2402,3DH5 Conducted Emission: 8DPSK,2402,3DH5
,30MHz~1000MHz ,Band Edge HoppingOFF

‘Center Freq 2.382000000 AvgType:LegPwr -ﬁ

Akr. Auto Tune,
Ref Offaet 105 08 MIKr z
Ref 25.00 dBm ;

‘Center Freq 515.000000 MHz
Ve
e

Ref Offast 105 dB
Ref 25.00 dBm

Start 2.33200 GHz P Hz CF Step
#Res BW 100 kHz

12.90 dBm| 1 1
3099 dBm| 1 I

5478 dBm | I ! FreqOffset
£3.10 dBm| I 1 0 Hz,

SoomummRun ]

Start 0.0300 GHz  |tea Lin

#Res BW 100 kHz FVBW 300 kHz

Conducted Emission: 8DPSK,2402,3DH5 Conducted Emission: 8DPSK,2441,3DH5
,Reference Level ,10000MHz~25000MHz

Center Freq 2.402000000 GH. T X ‘Center Freq 17.500000000 GHz Avg Typa: Log-Pur : 5 ﬁ

NI Trig: Fres Run
- Anen: 26 48
i A X Auto Tune,
Ref Offsst 105 6B Ref Offget 10.5 0B
Ref 25.00 dBm Ref 25.00 dBm
Center Freq
17.500000000 GHz|

enter 2402000 GHz _ 2 1 |Start 10.000 GHz

#Res BW 100 kHz EVBW 300 kHz Sweep 2667 m 5| SRes BW 1.0 MHz EVEW 3.0 MHz
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Conducted Emission: 8DPSK,2441,3DH5
,7000MHz~10000MHz

Conducted Emission: 8DPSK,2441,3DH5
,30MHz~1000MHz

Center Freq 5.500000000 GHz
W

Trig: Fres Run
" Anen: 26

Ref Offast 10.5 cB
Ref 25.00 dBm

Center Freq)|
6.500000000 GHz|
(S
StartFreq
1.000000000 GHz|
[ |

Stop Freq
10000000000 GHz|

CF Step
MHz|

& WA N E— — —
Stop 10.000 GHz

EVBW 3.0 MHz Sweep 16.00 ms (40001 pts|

Res BW 1.0 MHz

Avg Type: Log-Pwr

‘Center Freq 515.000000 M

Ref Offast 10.5 08
Ref 25.00 dBm

Center Freq
515 000000 MHz)
(B

StartFreq|
30 000000 Mz

Stop Freq
1000000000 GHz
CF Step|

p 1.0000 GHz
33 ms (40001 pts]

Start 0.0300 GHz
Res BW 100 kHz

#VBW 300 kHz

Conducted Emission: 8DPSK,2441,3DH5
,Band Edge HoppingOFF

Conducted Emission: 8DPSK,2441,3DH5
,Reference Level

‘Center Freq 2.400000000 GHz

Ref Offset 105 6B
Ref 25.00 dBm

2,390 009 GHz |
2.339 395 GHz |
2483 600 GHz |

‘Center Freq 2.441000000 GHz Avg Type: Log-Pwr

Ref Offsst 10.5 08
Ref 25.00 dBm

Center Freq
2441000000 GHz|

il
Mttt WA

41000 GHz

" Span 3.000 MHz
100 kHz 7

EVEW 300 kHz 67 ms H(“?Ul pts]

Conducted Emission: 8DPSK,2480,3DH5
,70000MHz~25000MHz

Conducted Emission: 8DPSK,2480,3DH5
,7000MHz~10000MHz

‘Center Freq 17.500000000 GH.
Trig: Fres Run
Aren: 26 48

Rel Offast 10.5 dB
Ref 25.00 dBm

Stop 25.000 GHz
Sweep 26.67 ms (40001 pts|

FVBW 3.0 MHz

Hvg Type: Log-Pwr

Center Freq
5500000000 GHz|

StartFreq|
1.000000000 GHz

|Start 1.000 GHz

#VBW 3.0 MHz
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Conducted Emission: 8DPSK,2480,3DH5
,.30MHz~1000MHz

Conducted Emission: 8DPSK,2480,3DH5
,Band Edge HoppingOFF

[T r—— T ————"Ty

Ref Offast 10.5 cB
Ref 25.00 dBm

Center Freq)|

Start 0.0300 GHz
‘Res BW 100 kHz

g Typa: Log-Pur
Trig: Fres Run
" Amen: 28 4B

Center Freq 2.513000000 GH

Ref Offset 105 ¢B
Ref 25.00 dBm

‘:Ian 2.46300 GHz
Res BW 100 kHz

Bm
56,06 dBm |
£319 dBm |

EETETTEY (O

Conducted Emission: 8DPSK,2480,3DH5
,Reference Level

Center Freq 2.480000000 GHz
™ o Trig: Fres Run
L) Ansn: 16 08
Auto Tune
Ref Offset 10548
Ref 25.00 dBm

FVBW 300 kHz
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Hopping Mode

Conducted Emission: GFSK,2402,DH5
,Band Edge

Conducted Emission: GFSK,2480,DH5
,Band Edge

[T r— T ————"Ty

Auvg Type: Log-Pwr

Center Freq 2.382000000 GHz
0

Trig: Fres Run
Aren: 20 68

Center Freq)|
2382000000 GHz|

“Stop 243200 GHz
Sweep 1.000 ms (1001 pts)

tart 2.33200 GHz _

#Res BW 100 kHz FVBW 300 kHz

Avg Type: Log-Pwr

Trig: Fraa Run
Amen: 20 4B

Stop 2.56300 GHz
Sweep 1.000 ms (1001 pts)

|start 2.46300 GHz

Res BW 100 kHz FVEBW 300 kHz

T TRy Lt

Conducted Emission: DQPSK,2402,2DH5
,Band Edge

Conducted Emission: DQPSK,2480,2DH5
,Band Edge

[ —ry

A Type: Log-Pwr
Trig: Fres Run

Auto Tune
Ref 20.00 dBm

Start 2.33200 GHz

‘Res BW 100 kHz FVBW 300 kHz

2.513000000 GHz Avg Type: Log-Pwr
T Trig: Fraa Run
i

Auto Tune,

Center Freq
2513000000 GHz|

R
Ref 20.00 dBm

FVEBW 300 kHz

£ B
£5.36 dBm |

Soemme R ]

Conducted Emission: 8DPSK,2402,3DH5
,Band Edge

Conducted Emission: 8DPSK,2480,3DH5
,Band Edge

Aug Type: Log-Pwr

2.382000000 GHz
o Trig: Free Run

Anen: 20 68

Ref Offset 10.5 0B
Ref 20.00 dBm

Center Freq)
2352000000 GHz|

tart 2.332 z
#Res BW 100 kHz

op 2. z
FVBW 300 kHz Sweep 1.000 ms (1001 pts;

LTH afim]

Avg Type: Log-Pwr
Trig: Fres Run
Amen: 20 4B

|start 2.4¢ z
#Res BIW 100 kHz

FVEBW 300 kHz

Soom e
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Dwell Time
Test Result and Data

BT Dwell Time
Mode Test Packet Type Trar]smission Number 5 Dwell Result
Frequency Time(ms) Time(ms)
GFSK 2402 DH5 2.89 107 309.46 Pass
GFSK 2441 DH5 2.89 107 309.46 Pass
GFSK 2480 DH5 2.88 107 307.85 Pass
pi/4ADQPSK 2402 2DH5 2.91 107 311.06 Pass
pi/4ADQPSK 2441 2DH5 2.89 107 309.46 Pass
pi/4ADQPSK 2480 2DH5 2.89 106 306.56 Pass
8DPSK 2402 3DH5 2.89 107 309.46 Pass
8DPSK 2441 3DH5 2.89 107 309.46 Pass
8DPSK 2480 3DH5 2.89 107 309.46 Pass
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GFSK,2402,DH5, Transmission Time

SelectTrace,
1

Clear Write

Trace Average

Avg Type: Log-Pwr

‘Center Freq 2.402000000 GHz
ey AvgiHeld: 11

Center Freq)
2402000000 GHz|

CEn{Er‘
|Res BW 1.0 MHz EVBW 1.0 MHz

i) 24953 dB |
3.208 dBm .

SO o e

GFSK,2441,DH5, Transmission Time

e e Trig: FreeRun
]

Ref Offgst 105 6B
Ref 25.00 dBm

Center Freg)
2441000000 GHz
b

[l

i

EVEBW 1.0 MHz

i

eep 31.60 5 (1001 pts,

L At L L
|Cerm.'r 2.441000000 GHz
[Res BW 1.0 MHz

[ Kiright Specirem Anatreer - Sevept 4

-CEIII.‘! Freq 2.441000000 GHz Avg Type: Log-Pwr
T += Trig: Fras Run AvglHeld: 11

aAmen: 30 48

Ref Offset 105 ¢B
Ref 25.00 dBm

|center 248100000068z  _ _  spa
Res BW 1.0 MHz

Span
#VBW 1.0 MHz Sweep 15.00 ms (1001 p

5267 8|
3.65%9 dBm |

2.892 ms (A}
233 ms_

GFSK,2480,DH5, Transmission Number

GFSK,2480,DH5, Transmission Time

[T r——r———y

‘Center Freq 2.480000000 GH
"
"

Ref Offast 10.5 a8
Ref 25.00 dBm

FVBW 1.0 MHz

31.60 s (1001 pts,

[T r————

Center Freq 2.480000000 GHz Avg Type: Log-Pwr
L

+= Trig: Fras Run AvgiHeld: 11

Center 2480000000 GHz

Res BW 1.0 MHz #VEW 1.0 MHz

5087 dB.

2877 ms (A} 1
2547 ms_ 2941 dBm .

SoomNameum

T
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DQPSK,2402,2DH5, Transmission Time

Culﬂl.r Freq 2.402000000 GHz Avg Type: Log-Pwr
i AvgiHeld: 11

Rel Offast 10.5 dB
Ref 25.00 dBm

Center Freq)
2402000000 GHz|

it

] Center 0 GHz B
| [Res BW 1.0 Mz FVEW 1.0 MHz Sweep 15.00 ms (1001 p

vl |

2907 ms (A} 18,021 dB |
1454 ms_ -16.050 dBm |

2000000 GHz

SO o e

EVBW 1.0 MHz

DQPSK,2441,2DH5, Transmission Number DQPSK,2441,2DH5, Transmission Time

= Sy et Ao - S S - [T r——r———ry
C:nlnr Freq 2.441000000 GHI’ - ‘Center Freq 2.441000000 GHz A Type: Log-Fwr
e Trig: Frae Run gl r

- iHaild: ‘o W Trig: Fres Run AvglHeld: 11
AAmen: 10 48 [ BAmen: 30 48
— Auto Tune
Ref Offget 10.5 6B Ref Offast 105 48
Ref 25.00 dBm BT S— Bid Ref 25.00 dBm

Center Freg)
2441000000 GHz

1C emer 2.441000000 GHz Span 0
Res BW 1.0 MHz #FVEW 1.0 MHz Sweep 15.00 ms (1001 pts)

2892 msllA) 0276 dB|
3836 ms. 3.691 dBm |

41000000 GHz ) B
EVEBW 1.0 MHz

Center Freq 2.480000000 GHz Avg Type: Log-Pwr
e =+ Trig: Free Run AvgHeld: 11

Ref Offast 10.5 a8
Ref 25.00 dBm

| il ‘ o 5 T
| Res BW 1.0 MHz #VBW 1.0 MHz Sweep 15.00 ms (1001 p!

Soomuamaun

FVBW 1.0 MHz

T
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8DPSK,2402,3DH5, Transmission Time

[T r——r———y

[ pr——rr—————

Center Freq 2.402000000 GHz
e

Avg Type: Log-Pwr
+= Trag: Fres Aun AvgiHesd: 111

Rel Offast 10.5 dB
Ref 25.00 dBm

il

2000000 GHz

CEn{Er‘ &
|Res BW 1.0 MHz

SO o e

EVBW 1.0 MHz

8DPSK,2441,3DH5, Transmission Number 8DPSK,2441,3DH5, Transmission Time

" mAen: 30 08 il
: Auto Tune|
Ref Offyet 10.5 B
Ref 25.00 dBm B dBmr

Center Freg)
l FHHTEHE .. i I. T

2441000000 GHz|

[ Kiright Specirem Anatreer - Sevept 4

Avg Type: Log-Pwr

‘Center Freq 2.441000000 GHz
‘o o Trig: Frea Run AvgiHedd: 11

Ref Offset 105 ¢B
Ref 25.00 dBm

|center 2441000000 GHz Span 0
Res BIW 1.0 MHz FVEW 1.0 MHz Sweep 15.00 ms (1001 pts)

2892 ma 1A} 6.044 dB}|
3043 ] 0080 dBim|

41000000 GHz

EVEBW 1.0 MHz

8DPSK,2480,3DH5, Transmission Time

[T r————

Center Freq 2.480000000 GHz Avg Type: Log-Pwr
L =+ Trig: Fres Run Avg|Held: 111
BAzen: 30 dB
Ref Offast 10.5 a8
Ref 25.00 dBm

CE"&EF" ~ G‘}-‘i
Res BW 1.0 MHz FVBW 1.0 MHz

Soomuamaun

FVBW 1.0 MHz

T
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CarrierFrequencySeparation
Test Result and Data

BT Carrier Frequency Separation

Mode Test Packet Range (MHz~MHz) Separation (Limit) Result
Frequency Type (KHz) (KHz)

GFSK Hopping DH5 2401.5MHz~2403.5MHz | 885.11 >638.21 Pass
GFSK Hopping DH5 2440.5MHz~2442.5MHz 997 >638.11 Pass
GFSK Hopping DH5 2478.5MHz~2480.5MHz | 967.03 =636.98 Pass
pi/4ADQPSK | Hopping 2DH5 2401.5MHz~2403.5MHz 993.01 >892.11 Pass
pi/4ADQPSK | Hopping 2DH5 2440.5MHz~2442.5MHz 997 >892.69 Pass
pi/4ADQPSK | Hopping 2DH5 2478.5MHz~2480.5MHz 1005 =>892.39 Pass
8DPSK Hopping 3DH5 2401.5MHz~2403.5MHz | 1012.99 >867.51 Pass
8DPSK Hopping 3DH5 2440.5MHz~2442.5MHz | 1162.84 >869.91 Pass
8DPSK Hopping 3DH5 2478.5MHz~2480.5MHz | 1180.82 =>870.29 Pass

Note: The limit is 2/3 of 20dB bandwidth
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GFSK,HoppingDH5,2440.5~2442.5

Rel Offast 10.5 dB
Ref 25.00 dBm

Stop 2403500 GHz
Sweep 1.000 ms (1001 pts

FVBW 100 kHz

Avg Type: Log-Pwr
AvglHesd:> 111

Center Freq 2.441500000

) Trig: Fres Run
#Anen; 30 4B

Center Freq
2441500000 GHz|

StartFreq|
2440500000 GHz|

R Stop Freq|
2 442600000 GHz|

GFSK,HoppingDH5,2478.5~2480.5

v Tovein Rk oo 8
Center Freq 2.479500000 GHz
o Trig: Fres Run
oL " sAmen: 30 48
Ref Offget 10.5 48
Ref 25.00 dBm
Center Freq)
2479500000 GHz|
P

StantFreq
2A4TBB00000 GHz |

art 2478500 GHz
#Res BW 30 kHz

- Stop 2480500 GHz

EVBW 100 kHz Sweep 1.000 ms {1001 pts)}

g Type: Log-Pur
AvglHedd:> 111

) Trig: Free Run
#Anen: 30 4B

Ref Offast 10.5 08
Ref 25.00 dBm
Center Freq)

2402600000 CHz |
sy
StartFreq|

Start 2.401500 GHz )
Res BW 30 kHz

Stop 2403500 GHz

EVBW 100 kHz Sweep 1.000 ms (1001 pts)

DQPSK,Hopping2DH5,2440.5~2442.5

DQPSK,Hopping2DH5,2478.5~2480.5

[T r——r———y

-CHI“I'N Freq 2.441500000 GH. 3 ﬁ
7 Trig: Fras ftun

" sAnen: 30 98

Rel Offast 10.5 dB

Ref 25.00 dBm

Center Freg
2441500000 GHz

StartFreq
2440600000 GHz|

Stop Freq
2.442500000 GHz)

il

CF Step|
200.000 kiHz|

i

Auts

Freq Offset |
0 Hz)

T Stop 2442500 GHz |
Sweep 1.000 ms (1001 pts

Scale Type,
Start 2440900 GHz Lin|

#Res BW 30 kHz FVBW 100 kHz

[T r————

g Typa: Log-Pwr
AvglHesd:> 111

‘Center Freq 2.479500000 GHz
B TR Trig: Fres Run
Azen: 30 4B

Center Freq
2ATH500000 GHz |

StartFreq
2478500000 GHz

Stop Freq|
2480600000 GHz

478500 GHz Sto

s BW 30 kHz EVEW 100 kHz Sweep 1.000 ms lllN'l.1_ pis)
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8DPSK,Hopping3DH5,2440.5~2442.5

Elari 2401500 GHz
[#Res BW

[ pr——rr—————

‘Center Freq 2.441500000 GHz Avg Type: Log-Pwr
Trig: Fraw Aun AvgiHekd: 171

* sAmen: 30 4B

440500 GHz
30 kHz

8DPSK,Hopping3DH5,2478.5~2480.5

[T r—— e ————Ty

Center Freq 2.479500000 GHz
e

Ref Offgst 10.5 a8
Ref 25.00 dBm

Start 2478500 GHz
#Res BW 30 kHz

Trig: Frs Run
BAren: 30 68

=
T

Center Freg)
247500000 Gz

P
StantFreq

CCIC-SET/ TRF:IRF(2019-05-23)

Page 69 of 70




s

Report No.: SET2020-04192

Hopping Channel Numbers
Test Result and Data

BT Number Of Hopping Channels

Test Test —
Mode Packet Type Limit Result
Frequency Range(MHz~MHz)
GFSK Hopping DH5 2400~2483.5 =15 Pass
pi/ADQPSK Hopping 2DH5 2400~2483.5 =15 Pass
8DPSK Hopping 3DH5 2400~2483.5 =15 Pass

Number Of Hopping Channels: GFSK
,HoppingMhz,DH5__ 2400~2483.5

Number Of Hopping Channels: DQPSK
,HoppingMhz,2DH5__ 2400~2483.5

Center
ZA41TE0000

E
Gl

StartFreq

2.400000000

L |
Hz|
GHz|

Start 240000 GHz —
EEcs BW 100 kHz SEVBW 300 kHz Sweep 1.000 ms (1001 pts

I ~ Stop 248350 GHz

|Start 2.40000 GHz
#Res BW 100 kHz EVEW 300 kHz Sweep 1.000 ms (1001 pis)

Number Of Hopping Channels: 8DPSK
,HoppingMhz,3DH5__ 2400~2483.5

Center Freq)
ZA41TE0000 GHz|

" Stop 248350 GHz
Sweep 1.000 ms (1001 pts

Start 240000 GHz
#Res BW 100 kHz

EVBW 300 kHz

** END OF REPORT **
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