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1 General Information

1.1. EUT Description

EUT Type

Handheld Data Terminal

Power Supply

DC 3.8V

Frequency Range

902MHz~928MHz

Operating Range

902.75MHz~927.25MHz

Number of channel 50

Modulation Type DSB-ASK
Antenna Type Internal Antenna
Antenna Gain 0dBi
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1.2.  Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (ISM band
radiators) for the EUT FCC ID Certification:

No. Identity Document Title
47 CFR Part 15
1 Radio Frequency Devices
Subpart C 2017 a y

American National Standard for Testing

2 ANSI €63.10 2013 Unlicensed Wireless Devices

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

Standard(s) Section L
No. FoC Description Result
1 15.203 Antenna Requirement PASS
2 15.247(a) Number of Hopping Frequency PASS
3 15.247(b) Peak Output Power PASS
4 15.247(a) Bandwidth PASS
5 15.247(a) Carrier Frequency Separation PASS
6 15.247(a) Time of Occupancy (Dwell time) PASS
7 15.247(d) Conducted Spurious Emission PASS
8 15.247(d) Conducted Band Edge PASS
9 15.207 Conducted Emission PASS
10 12282 Radiated Band E_dg_es and Spurious PASS
15.247(c) Emission

Note 1: The test of Radiated Emission was performed according to the method of measurements
prescribed in ANSI C63.10 2013.
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1.3.  Description of Test Mode
Channel Frequency(MH2z) Channel Frequency(MHz)
1 902.75 26 915.25
2 903.25 27 915.75
3 903.75 28 916.25
4 904.25 29 916.75
5 904.75 30 917.25
6 905.25 31 917.75
7 905.75 32 918.25
8 906.25 33 918.75
9 906.75 34 919.25
10 907.25 35 919.75
11 907.75 36 920.25
12 908.25 37 920.75
13 908.75 38 921.25
14 909.25 39 921.75
15 909.75 40 922.25
16 910.25 41 922.75
17 910.75 42 923.25
18 911.25 43 923.75
19 911.75 44 924.25
20 912.25 45 924.75
21 912.75 46 925.25
22 913.25 47 925.75
23 913.75 48 926.25
24 914.25 49 926.75
25 914.75 50 927.25

Test channel: 1channel, 26 channel, 50channel
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1.4. Facilities and Accreditations
1.4.1. 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.: CN5031

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been
registered and fully described in a report filed with the FCC (Federal Communications
Commission). The acceptance letter from the FCC is maintained in our files. Designation
Number: CN5031, valid time is until December 31, 2018.

ISED Registration: 11185A-1
CAB identifier:CN0064

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been
registered by Certification and Engineering Bureau of Industry Canada for the performance of
radiated measurements with Registration No. 11185A-1 on Aug. 04, 2016, valid time is until
Dec. 31, 20109.

NVLAP Lab Code: 201008-0

CCIC-SET is a third party testing organization accredited by NVLAP according to ISO/IEC
17025. The accreditation certificate number is 201008-0.

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. 47 CFR Part 15C 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.

2.1.2. Antenna Information

Antenna Category: Internal Antenna

Antenna General Information:

No. EUT Ant. Type Gain(dBi)

1 Handheld Data Terminal Internal Antenna 0

2.1.3. Result: comply

The EUT has a unique antenna connector. 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

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 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

Ll

[]

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.

Page 9 of 44



o

Report No.: SET2019-09647

2.2.5. Test Results of Number of Hopping Frequency

M r hannel L .
Frequency (MHz) easltljuer:b(;r: ¢ Min. Limit Verdict
902 - 928 50 50 PASS

2.2.6. Test Results (plots) of Number of Hopping Frequency

. Keysight Spectrum An

(==

SEMSE:INT|

ALIGN AUTO |

02:24:21 PMJul 18, 2019

Avg Type: Log-Pwr
= Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 36 dB

Ref Offset 10.5 dB
REf 35.00 dBm

Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION FUMNCTION WIDTH

927.24 MHz

FUNCTION VALUE
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2.3.  Peak Output Power

2.3.1. Limit of Peak Output Power

Section 15.247 (B)(2) For frequency hopping systems operating in the 902~928MHz

band:1watt for systems employing at least 50 hopping channels.

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

2.3.3. Test Setup

Power Meter AT

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 the power meter 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. 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.

2.3.5. Test Result of Output Power

Frequency Measured Output Limit .
Channel (MH2) Peak Power (dBm) Verdict
(dBm)
1 902.75 28.57 PASS
26 915.25 28.63 30 PASS
50 927.25 28.34 PASS
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2.4. Bandwidth
2.4.1. Definition

According to FCC 815.247(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

Ll

[]

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 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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2.4.5. Test Results of 20dB Bandwidth
20dB Bandwidth
Channel Frequency (MHz) (H2)
1 902.75 49.76
26 915.25 49.74
50 927.25 49.90
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2.4.6. Test Results (plots) of Bandwidth

= Keright Specinum Anityoes - Geoaped B

‘Center Freq 902.750000 MHz
Trig: Fres Run
#Anen: 35 4B

Ref 35.00 dBm

Center 902.8 MHz
z BW 3 kHz HVEW 10 kHz

Occupled Bandwidth Total Power
64.225 kHz

Transmit Freq Error -270 Hz % of OBW Power

x dB Bandwidth 49.76 kHz x dB

Center Freq: 902.750000 M-z Radio Std: None

Avg|Hold:> 1010
Rado Device: BTS

31.7 dEm

99.00 %
-20.00 dB

1 channel

[ eysight Spectnum Analyeer - Decupied BW

‘Center Freq 915.250000 MHz r Freg: 9'5.25@00“:(

res Run

Ref 35.00 dBm

iCenter 915.3 MHz
#Res BW 3 kHz HVEW 10 kHz
Occupled Bandwidth Total Power
62.544 kHz
Transmit Freq Error -846 Hz % of OBW Power
x dB Bandwidth 49.74 kHz x dB

voglHotd >

Span 300 kHz
Sweep 40,87 ms

31.5dBm

99.00 %
-20.00 dB

26 channel

[ eysight Spectnum Analyeer - Decupied BW

‘Center Freq 927.250000 MHz
Trig: Fres Run
#Anen: 36 dB

Ref 35.00 dBm

Center 927.3 MHz
#Res BW 3 kHz HVEBW 10 kHz

Occupled Bandwidth Total Power
63.219 kHz

Transmit Freq Error 235Hz % of OBW Power

x dB Bandwidth 49.90 kHz x dB

Center Freq: 927.250000 MHz

A Hokd:> 1010

Span 300 kHz
Sweep 40,87 ms

31.5dBm

99.00 %
-20.00 dB

50 channel
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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 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

ale

[]

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;
VBW =RBW,; Sweep = auto; Detector function = peak; Trace = max hold.

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

Frequency Separation(kHz) Iflzn?:tf (i\;'vz)) Verdict
499 83.49 PASS
498 84.07 PASS
499 85.25 PASS

2.5.6. Test Results (plots) of Carried Frequency Separation

| Keysight Spectrum Analyzer - Swept 54

Marker 2 A 499.000000 kHz Avg Type: Log-Pwr
Avg|Hold:>100/100

of Offset 106 dB AMKr2 499 kHz

R & "
Ref 35.00 dBm N ) 0.469 dB

T %17

Span 1.000 MHz
#VBW 510 kHz Sweep 1.000 ms (1001 pts)

902760 MHz| 27738 dBm
| | 489 kHz| (a1 0,469 dB|
|

L channel
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| Keysight Spectrum Analyzer - Swept 54

Center Freq 915.500000 MHz

Ref Offset 105 dB
Ref 35.00 dBm

Center 9155000 MHz
“Res B 150 kHz

Avg Type: Log-Pwr
PNO: Wide o 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 36 dB

Mkr1 915.250 MHZ
27.735 dBm

A
Span 1.000 MHz
#VBW 510 kHz 2ep 1.000 ms (1001 pts)

MKF, MODE TRC SCL

STATUS

M channel

| Keysight Spectrum Analyzer - Swept 54

Center Freq 927.000000 MHz

Ref Offset 105 dB
Ref 35.00 dBm

Avg Type: Log-Pwr
PNO: Wide o 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 36 dB

A
Span 1.000 MHz
#VBW 510 kHz Sweep 1.000 ms (1001 pts)

STATUS

H channel
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2.6. Dwell time
2.6.1. Limit of Dwell Time

the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a
20 second period

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

2.6.3. Test Setup

ale

(]

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
erl\(jltlfg;: y Lf;g)th Number DW?::];ime Limit (ms) Verdict
902.75 27 3 81 PASS
915.25 27.5 3 82.5 400 PASS
927.25 27 3 81 PASS
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2.6.6. Test Results (plots) of Dwell Time

| Keysight Spectrum Analyzer - Swept 54

Marker 2 A 27.0000 ms Avg Type: Log-Fwr
PNO: Wide =+ Trig: Fres Run
IFGaln:Low #Atten: 36 dB

Ref Offgat 10.5 dB AMkr2 27.00 ms

Ref 35.00 dBm 0.47 dB
241

-ttt ettt

Center 902.750000 MHz
Res BW 510 kHz

MsG STATUS

| Keysight Spectrum Analyzer - Swept 54

Avg Type: Log-Pwr

Trig: Free Run
#attan: 36 4B

Ref Offset 10.6 dB
Ref 35.00 dBm

(- | ; | ! - |
St T, ey Ul AW U g L

Center 902.750000 MHz
Res BW 10 kHz #VBW 30 kHz Sweep 20.00 s (1001 pts),

wsa iJFile <Screen_0330.png> saved STATUS

L channel
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e Keysight Spectram Analyzer - Swept 54

Marker 2 A 27.5000 ms ) Avg Type: Log-Pwr
PNO: Wide ~w-  Trig: Fres Run
IFGain:Low #Atten: 36 dB

Hintaas A At b it Lot — R FOS F— |

A
Center 915.250000 MHz Span 0 Hz
Res BW 510 kHz #VBW 510 kH Sweep 500.0 ms (1001 pts)

310.0
27 51

il STATUS

e Keysight Spectram Analyzer - Swept 54

Center Freq 915.250000 MHz ) Avg Type: Log-Pwr
PNO: Close ) Trig: Free Run
IFGain:Low #Atten: 36 dB

Ref Offset 106 dB
Ref 35.00 dBm

Center 915.250000 MHz Span 0 Hz
Res BW 10 kHz #VBW 30 kHz Sweep 20.00 s (1001 pts),
W50 STATUS

M channel
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- uep'?lns.mm Analyzer - Swept SA
Marker 2 A 27.0000 ms

|

A
Center 927.250000 MHz
Res BW 510 kHz

Avg Type: Log-Pwr

PNO: Wide ~»- Trig: FreeRun
IFGain:Low #Atten: 36 dB

e A B e

#VBW 510 kH.

AMkr2 27.00 ms
<1dE

STATUS

- uep'?lns.mm Analyzer - Swept SA
Center Freq 927.250000 MHz

Ref Offset 106 dB
Ref 35.00 dBm

Center 927.250000 MHz
Res BW 10 kHz

Avg Type: Log-Pwr

PNO: Close ) Trig: Free Run
IF Gain:Low #Atten: 38 dB

#VBW 30 kHz

STATUS

It

Span 0 Hz
Sweep 20.00 s (1001 pts),

H channel
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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

L

(]

Spectrum Analyzer EuT

2.7.4. Test Procedure

1. The testing follows 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.

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

band as measured with 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

u Keysight Spectrum Analyzer - Swept SA

Marker 2 576.110000000 MHz ) Avg Type: Log-Pwr
PRO: Fast (50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Arten: 40 dB

Ref Offsst 105 dB Mkr2 576.11 MHz

Ref 40.00 dBm 39.184 dBm
41

Stop 1.0000 GHz
Sweep 3.200 ms (1001 pts)

F E

MsG STATUS

| Keysight Spectrum Analyzer - Swept 54 =

Marker 1 1.805275000000 GHz ) Avg Type: Log-Pwr
PNO: Fast (50  Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

Ref Offset 106 dB
Ref 40.00 dBm

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 16.00 ms (40001 pts;

MsG STATUS

L channel
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| Keysight Spectrum Analyzer - Swept 54

Marker 2 864.200000000 MHz ) Avg Type: Log-Pwr
PNO: Fast (50  Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

Mkr2 864.20 MHz
Ref Offset 10.5 dB ,
R::-.f 405.1)“ dBm -38.444 dBm

2
[ e e

L A
Start 0.0300 GHz Stop 1.0000 GHz
# #VBW 300 kHz 3 3.200 ms {1001 pts)

MG STATUS

| Keysight Spectrum Analyzer - Swept 54

Marker 1 1.830700000000 GHz ) Avg Type: Log-Pwr
PHO: Fast o Trig: Fres Run AvglHold:>100/100
IFGain:Low #Atten: 40 dB

; 700 GHZ]
Ref 40.00 dBm 22545 dBm

Stop 10.000 GHz
#VBW 3.0 MHz Sweep 16.00 ms (40001 pts;

MG STATUS

M channel
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| Keysight Spectrum Analyzer - Swept 54

Marker 2 960.230000000 MHz )
PHO: Fast () Trig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.5 dB
Ref 40.00 dBm

| o T e Tr— e e e e

L A
Start 0.0300 GHz
# #VBW 300 kHz

I S I M SN Y . -

Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr2 960.23
-39.058
:

2

Stop 1.0000 GHz
3.200 ms {1001 pts)

STATUS

| Keysight Spectrum Analyzer - Swept 54

Display Line 7.99 dBm )
PNO: Fast (50  Trig: Free Run
IF Gain:Low #Atten: 40 dB

Ref Offset 106 dB
Ref 40.00 dBm

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Hold:>100/100

Stop 10.000 GHz
Sweep 16.00 ms (40001 pts;

STATUS

H channel
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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

Lol

[]

Spectrum Analyzer

2.8.1. Test Procedure
1. The testing follows 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=5MHz ), 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. The attenuation shall be 30 dB instead of 20 dB when RMS

conducted output power procedure is used.
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

| Keysight Spectrum Analyzer - Swept 54

Marker 3 901.815000000 MHz Avg Type: Log-Pwr
PNO: Wide (50 Trig: FreeRun Avg|Hold:>100/100
IFGaln:Low #Atten: 40 dB
Mkr3 a1E
Ref Offeet 105 dB Mkr3 901.815 MHz

Ref 40.00 dBm 35.746 dBm

Center 900,875 MHz Span 5.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)

315 dBm|

MsG STATUS

L channel

| Keysight Spectrum Analyzer - Swept 54

Marker 3 901.335000000 MHz Avg Type: Log-Pwr
PNO: Wide (3  Trig: Fres Run Avg|Hold:>100/100
IFGaln:Low #Atten: 40 dB

Ref Offset 10.5 dB
Ref 40.00 dBm

Center 900,875 MHz Span 5.000 MHz|
#Res BW 100 kHz Sweep 2.533 ms (1001 pts)

MsG STATUS

L channel Hopping Mode
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e Keysight Spectram Analyzer - Swept 54

Marker 3 928.840000000 MHz ) Avg Type: Log-Pwr
PNO: Wide (o Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

a3 928 B
Ref Offset 10.5 dB Mkr3 928.

Ref 40.00 dBm -39.506 dBm

Cenier 929,075 MHz Span 5.000 MHz
#R 2.533 ms (1001 pts)

MG STATUS

H channel

e Keysight Spectram Analyzer - Swept 54

Display Line 7.78 dBm ) Avg Type: Log-Pwr
PNO: Wide (o Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

Ref Offset 10.5 dB
Ref 40.00 dBm
1

Span 5.000 MHz
Sweep 2.533 ms (1001 pts)

MG STATUS

H channel Hopping Mode
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2.9. Conducted Emission

2.9.1. 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) e JRm—
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
The measuring equipment is listed in the section 3 of this test report.

2.9.3. Test Setup

e e
I Hon-conductive table —I
| I
| Rear of EUT to be flushed I
} with rear of table top I
I #1
|
|
L — I
} bo EUT |
I Ll Ll [ I 0 emto
I Recaiver ; | ground
| 5001 RF Cable #0c H| : plane
I |
I I
| |4’ 2 |
| '-l
I )] :
| AMN |
| |
| {LISH} I
I |
| |
| - = | .
| - ) ) | -
I e Bonded to horizontal ¥ em to vertical I r,"’
e ground plane reference plane | .
e A ] s
AMH = Artificial mains network (LISH)
AE = Associaled equipment -

EUT = Equipment under test
I5H = Impcdance stabilization network

Swatem 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 least
80 centimeters from any other grounded conducting surface.

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

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

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

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

oo 0o wWDN

. 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.
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2.9.3. Test Results of Conducted Emission
Level in dBu
100T
90T
L 204.000 kHz 271.500 kH
80T 52,607 dB h6boz dan jrrong ‘I;ﬁz
70T
60:\ FCC Part 15:Class B Voltage on Mains QP
|
50:_ X
V‘V\/ Y
40T Y l' y
i + W W | . |||||f Mw
30T
-- AT
il W
10T
0: 4.038000 MHz 4.587000 MHz 21.556500 MHz
1 40.311 dBp 41.468 dBp 39.962 dBu
-10T
150k | 3(I)0 4(IJO 5(I)0 | I8(IJ0 1IIVI 2IIVI 3M 4IM 5IIVI é | fls 1(I)M 2(I)M 3(;M
Frequency in Hz
(Plot A: L Phase)
Frequency QuasiPeak Average Cabel Loss Corr. Margin - Limit - Margin - Limit - AV
(MHz2) (dB V) (dB V) (dB) (dB) QPK QPK AV (dBrV)
0.204000 51.60 40.33 0.1 10.1 11.8 63.4 13.07 53.4
0.271500 | 44.46 34.29 0.1 10.1 16.64 61.1 16.81 511
0.411000 38.54 34.37 0.1 10.1 19.06 57.6 13.23 47.6
4.038000 39.50 37.54 0.1 10.1 16.5 56 8.46 46
4.587000 38.02 33.16 0.2 10.1 17.98 56 12.84 46
21.55650 | 37.44 | 28.80 0.2 10.1 | 2256 60 21.2 50
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Level in dBu
100T
90T
+ 204.000 kHz 343.500 kHz 411.000 kHz
g0+ 53.765dBp 42.907 dB 40.439 dBy
701

60

/

FCC Part 15:Class B Voltage on Mains QP
|

50

i

WJMW Ll
o o £ L
20T “II 0l | |
10T
0T 3.007500 MHz 4.924500-MHz 20.526000 MHz
i 41.964 dBy 42.069 dBu 42.069 dBy
-10T
150k | 3(|)0 4(|)o 5(|)0 | Iscl)o 1IIVI 2||v| 3||v| 4||v| 5||v| (Is | ;3 1(|)|v| 2c|>|v| 3c|)|v|
Frequency in Hz
(Plot B: N Phase)
Frequency QuasiPeak | CAverage | Cabel Loss Corr. Margin - Limit - Margin - Limit - AV
(MHz) (dB V) (dB V) (dB) (dB) QPK QPK AV (dB V)
0.204000 52.70 38.77 0.1 10.1 10.7 63.4 14.63 53.4
0.343500 42.08 33.17 0.1 10.1 17.02 59.1 15.93 49.1
0.411000 38.04 31.32 0.1 10.1 19.56 57.6 16.28 47.6
3.007500 33.01 23.65 0.1 10.1 22.99 56 22.35 46
4,924500 40.89 33.56 0.2 10.1 15.11 56 12.44 46
20.52600 | 39,06 | 32.62 0.2 10.1 | 20.94 60 17.38 50

Test Result: PASS
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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/spurious must 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 15.209 limits 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 Tables

E

< 80em =

AN
oy

Test Antenna Feceivers — Preamplifier+
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A

Tumm Table+

[,
DD N

Feceivers —{ Preamplifier+

3) For radiated emissions above 1GHz

Test Antenna+

,
Tum Table«

= 1m ... 4dm =

Wi
+
e

E

= 150cm =

L
oy

Eeceivers —{ Preamplifier+
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2.10.4. Test Procedure
1. The EUT was placed on a turntable with 0.8m below 1GHz 1.5m above 1GHz above the
ground.

2. The EUT was set 3 meters from the interference receiving antenna, which was mounted on
the top 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 O 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 f>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 = N1*L;+No*Lo+...+Np.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

7. Device under transmit mode and filter the fundamental .
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For 9 KHz to 30MHz

For 30MHz to 1000MHz

2.10.5. Test Results of Radiated Band Edge and Spurious Emission

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

value has no need to be reported.

Marker:
Level [dBuV/m]
80
70
60
50
40 > |
Mowrd
o]
) M MM )
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 19-10801 H8
LIM FCC CI.B F QP/AV FCC ClassB, field strength
QuasiPea | Bandwidt | Antenna
Frequency heiah Cable ANT. Limit
k h eight Antenna | Verdict
(MHz) Loss(dB) Factor(dB) | (dB uV/m)
@BuVvim) | (kHz) (cm)
899.54 38.95 120.000 100.0 0.4 27.4 46.0 Horizont Pass

(30MHz to 1GHz, Antenna Horizontal)
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Marker: 30 MHz 31.63 dBuVv/m

Level [dBpVv/m]
80

70

60

50

40 o » ny

? RSN ZaY W M |

20 1% o v
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [HZ]
MES 19-10801 V8
LIM FCC CIL.B F QP/AV FCC ClassB, field strength
QuasiPea Bandwidt | Antenna Limit
Frequency K Cable ANT.
h height (dB Antenna Verdict
(MHz) (dB n Loss(dB) | Factor(dB)
(kHz) (cm) V/im)
189.56 32.56 120.000 120.0 0.3 26.7 43.5 Vertical Pass

(30MHz to 1GHz, Antenna Vertical)
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Above 1GHz Data:

ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3M (1CH_902.75MHz)

Emssion o ] Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuVv/m)| (dB)
(dBuVv/m) (m) (Degree) (dBuVv/m) (dB/m)
1 902.00 51.81 | PK 74.00 -22.19 1.60 320.00 43.16 8.65
2 902.00 41.03 | AV 54.00 -12.97 1.60 320.00 32.38 8.65
3 1805.50 | 49.56 | PK 74.00 -24.44 1.60 320.00 33.65 11.17
4 1805.50 39.82 | AV 54.00 -14.18 1.60 320.00 28.65 11.17
5 2708.25 52.14 | PK 74.00 -21.86 1.60 320.00 39.54 16.00
6 2708.25 4139 | AV 54.00 -12.61 1.60 320.00 31.21 16.00
7 3611.00 5433 | PK 74.00 -19.67 1.60 320.00 38.95 19.14
8 3611.00 43.95 | AV 54.00 -10.05 1.60 320.00 30.21 19.14

ANTENNAPOLARITY & TEST DISTANCE: VERTICALAT 3M

(1CH_902.75MHz)

Emssion o ] Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuVv/m)| (dB)
(dBuVv/m) (m) (Degree) (dBuVv/m) (dB/m)
1 902.00 48.72 | PK 74.00 -25.28 1.80 180.00 40.07 8.65
2 902.00 41.02 | AV 54.00 -12.98 1.80 180.00 32.37 8.65
3 1805.50 | 48.95 | PK 74.00 -25.05 1.80 180.00 36.25 11.17
4 1805.50 39.52 | AV 54.00 -14.48 1.80 180.00 29.14 11.17
5 2708.25 | 52.34 | PK 74.00 -21.66 1.80 360.00 37.95 16.00
6 2708.25 4158 | AV 54.00 -12.42 1.80 360.00 29.65 16.00
7 3611.00 55.39 | PK 74.00 -18.61 1.80 320.00 38.25 19.14
8 3611.00 54.28 | AV 54.00 0.28 1.80 320.00 31.26 19.14
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (26CH_915.25MHz)

Emssion . . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuVv/m)| (dB)

(dBuVv/m) (m) (Degree) (dBuVv/m) (dB/m)
1 1830.50 48.88 | PK 74.00 -25.12 1.00 100.00 33.15 10.42
2 1830.50 39.65 | AV 54.00 -14.35 1.00 100.00 28.54 10.42
3 2745.75 53.62 | PK 74.00 -20.38 1.00 100.00 34.65 16.40
4 2745.75 43.05 | AV 54.00 -10.95 1.00 100.00 29.54 16.43
5 3661.00 | 54.98 | PK 74.00 -19.02 1.00 100.00 38.50 18.12
6 3661.00 | 44.25 | AV 54.00 -9.75 1.00 100.00 31.00 18.15

ANTENNAPOLARITY &

TEST DISTANCE

: VERTICALAT 3 M (26CH_915.25MHz)

Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuv/m)| (dB)

(dBuv/m) (m) (Degree) (dBuVv/m) (dB/m)
1 1830.50 | 47.65 | PK 74.00 -26.35 1.00 360.00 31.33 10.32
2 1830.50 | 38.25 | AV 54.00 -15.75 1.00 360.00 28.95 10.33
3 2745.75 52.89 | PK 74.00 -21.11 1.00 360.00 36.95 15.94
4 2745.75 4510 | AV 54.00 -8.90 1.00 360.00 29.12 15.98
5 3661.00 5795 | PK 74.00 -16.05 1.00 360.00 38.65 19.30
6 3661.00 | 49.62 | AV 54.00 -4.38 1.00 360.00 30.21 19.41
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ANTENNAPOLARITY & TEST DISTANCE: HORIZONTALAT 3 M (50CH_927.25MHz)

Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz2) (dBuV/m)| (dB)
(dBuVv/m) (m) (Degree) (dBuv/m) (dB/m)
1 928.00 55.94 | PK 74.00 -18.06 1.50 40.00 47.13 8.81
2 928.00 46.41 | AV 54.00 -7.59 1.50 40.00 37.60 8.81
3 185450 | 46.00 | PK 74.00 -28.00 2.00 180.00 35.24 10.76
4 1854.50 39.77 | AV 54.00 -14.23 2.00 180.00 28.98 10.79
5 2781.75 55.16 | PK 74.00 -18.84 2.00 180.00 38.77 16.39
6 2781.75 47.65 | AV 54.00 -6.35 2.00 180.00 31.26 16.39
7 3709.00 58.96 | PK 74.00 -15.04 2.00 180.00 38.12 20.84
8 3709.00 50.97 | AV 54.00 -3.03 2.00 180.00 30.11 20.86

ANTENNAPOLARITY &

TEST DISTANCE

: VERTICALAT 3 M (50CH_927.25MHz)

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

Emssion o . Antenna Table Raw Correction
Frequency Limit Margin .
No. Level Height Angle Value Factor
(MHz) (dBuVv/m)| (dB)

(dBuVv/m) (m) (Degree) (dBuVv/m) (dB/m)
1 928.00 47.06 | PK 74.00 -26.94 2.00 150.00 38.25 8.81
2 928.00 39.62 | AV 54.00 -14.38 2.00 150.00 30.81 8.81
3 185450 | 45.62 | PK 74.00 -28.38 2.00 150.00 32.29 8.13
4 185450 | 35.20 | AV 54.00 -18.80 2.00 150.00 28.65 8.15
5 2781.75 53.21 | PK 74.00 -20.79 2.00 150.00 34.21 11.82
6 2781.75 44.09 | AV 54.00 -9.91 2.00 150.00 26.21 11.88
7 3709.00 57.36 | PK 74.00 -16.64 2.00 150.00 32.45 16.39
8 3709.00 46.32 | AV 54.00 -7.68 2.00 150.00 24.35 16.40

REMARKS:
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Test plots of Radiation bandedge
CHO01 902.75
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40 - ety sl LY
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CH50 927.25
POLARITY HORIZONTAL
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3.

List of measuring equipment

Item Test Equipment Manufacturer Model No. Serial No. Cal Date Due Date
EMI TEST
1 R&S ESW26 A180502935 2018.11.1 2019.10.31
RECEIVER
2 Power Meter R&S NRP-z31 102872 2019.5.5 2020.05.04
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 AT4002A 305753 2017.11.10 2020.11.09
(18GHz~26.5GHz)
80RF1000-25
7 Amplifer MILMEGA 0 A140901925 2017.10.09 2020.10.08
8 JS amplifer AR 25S1G4AM1 A0304248 2017.10.09 2020.10.08
Compliance
9 High pass filter Direction BSU-6 34202 2018.11.11 2019.11.10
systems
13 Horn Antenna ShwarzBeck 9120D 1012 2018.11.11 2019.11.10
14 Horn Antenna ShwarzBeck BBHA9170 25841 2018.11.11 2019.11.10
ULTRA-BROADBA
15 R&S HL562 A0304224 2017.07.14 2020.07.13
ND ANTENNA
Passive Loop
16 R&S HFH2-Z2 100047 2019.04.26 2022.04.25
Antenna
Temperature Dongguan gaoda
17 . GD-7005-100 | 130130101 2019.04.22 2020.04.21
chamber instrument CO.LTD
18 Spectrum Analyzer Keysight N9030A A160702554 2018.11.15 2019.11.14
19 Power Supply R&S NGMO1 101037 2019.08.03 2020.08.02
EMI TEST
20 KEYSIGHT ESIB26 A0304218 2019.05.20 2020.05.19
RECEIVER
ROHDE&SCHWA
21 LISN Rz ENV216 A140701847 2018.12.10 2019.12.10
22 Cable MATCHING PAD w7 / 2019.01.02 2020.01.01

** END OF REPORT **
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