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1 Summary of Test Results
The EUT has been tested according to the following specifications
Applied Standard : FCC Part 15, Subpart C 15.247, RSS-247
FCC Part Test
. Test Description Limit Reference
Section(s) P Result
15.247(a)(2) | 20 dB Bandwidth and Number of Hopping > 500 kHz PASS | Section 3.2
Frequencies
15.247 (a) Time of Occupancy
15.247(b)(3) Maximum Conducted Output Power <1 Watt PASS Section 3.3
15.247(d) Banc! Edge/QL!t—of—Band Emissions (Conducted > 20 dBe PASS Section 3.5
Spurious Emission)
Emissions in Restricted
15.205 General Field Strength Limits (Restricted Bands bands must meet the
15'209 and Radiated Emiss?on Limits) radiated limits detailed PASS Section 3.5
) in 15.209 (RSS-247
limits)
AC Conducted Emissions < FCC 15.207 limits .
15.207 (150 kHz — 30 MHz) (RSS-Gen [8.8] limits) | /A | Section 3.6
NOTES

1) The general test methods used to test on this devices are ANSI C63.10.

2) Determining compliance based on the results of the compliance measurement, not taking into account

measurement instrumentation uncertainty.

1.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed
on the EUT as specified in CISPR 16-4-2

Measurement Items

Frequency Range

Expanded Uncertainty

U = kUc (k = 2)
Conducted Emissions at main ports 150 kHz — 30 MHz 2.62
9 kHz — 30 MHz 1.97
30 MHz -1 GHz 4.04
Radiated Spurious Emissions
1 GHz-18 GHz 5.38
18 GHz - 26.5 GHz 5.46

This uncertainty represents an expanded uncertainty expressed at approximately the 95 % confidence
level using a coverage factor of k = 2.
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2 General Information

2.1 General Description of EUT

BUREAU
VERITAS

Product Sigfox loT Tracker
Brand -
Model Nexotrack - Starlight

Identification No. of EUT

Series Model

Model Difference

Power Supply

3.80V DC By Battery

Modulation Type

DBPSK

Operating Frequency

Low :902.1375 MHz —904.6625 MHz
High : 920.1375 MHz — 922.6625 MHz

Number of Channel

Low : 54 Channels (9 Macro channels x 6 Micro channels)
High : 54 Channels (9 Macro channels x 6 Micro channels)

Output Power

Low : 24.940 dBm (311.89 mW) /
High : 25.070 dBm (321.37 mW)

Antenna Type

PCB Antenna

Antenna Connector

Permement

H/W Version

Nexo Track V3.020

S/W Version

Device : Starlight 3.041
Sigfox modem :starlight 3.012

NOTES

1) The above equipment has been tested by Bureau Veritas Consumer Products Services ADT Korea, and
found compliance with the requirement of the above standards. The test record, data evaluation &
Equipment Under Test (EUT) configurations represented herein are true and accurate accounts of the
measurements of the sample’s RF characteristics under the conditions specified in this report.

2) The following antennas w

ere provided to the EUT.

Antenna Type

Connector

Peak Gain (dBi)

Antenna Patten Antenna

Internal

-2.0 dBi
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3) List of Accessories
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Accessories

Brand

Model

Manufacturer

Specification

Battery

Nexotech/Starlight

ER18505M

Nexotech/Starlight

Rating: 3.6 Vdc,
3500 mAh,

2.2 Description of Test Mode

[Test Channel of EUT]

<Low band>

Micro Channel 1 (MHz)  Micro Channel 2 (MHz)

902.1375
902.4375
902.7375
903.0375
903.3375
903.6375
903.9375
904.2375
904.5315

<High band>

902.1625
902.4625
902.7625
903.0625
903.3625
903.6625
903.9625
904.2625
904.5625

Micro Channel 3 (MHz)

902.1875
902.4875
902.7875
903.0875
903.3875
903.6875
903.9875
904.2875
904.5875

Micro Channel 4 (MHz) ~ Micro Channel 5

802.2125
802.5125
902.8125
903.1125
9034125
903.7125
904.0125
904.3125
904.6125

(MHz)
902.2375
9025375
902.8375
903.1375
9034375
9037375
004.0375
904.3375
904 6375

Micro Channel 6 (MHz)
902.2625
902.5625
902.8625
903.1625
903 4625
903.7625
904.0625
904.3625
904.6625

Micro Channel 1 (MHz) Micro Channel 2 {MHz) Micro Channel 3 (MHz) Micro Channel 4 (MHz) Micro Channel 5 (MHz) Micro Channel 6 (MHz)
920,1375 320,1625 920,1875 920,2125 920,2375 320,2625
920,4375 920,4625 920,4875 920,5125 920,5375 920,5625
920,7375 920,7625 920,7875 920,8125 920,8375 920,8625
921,0375 921,0625 921,0875 521,1125 921,1375 921,1625
921,3375 921,3625 921,3875 921,4125 921,4375 921,4625
921,6375 921,6625 921,6875 921,7125 921,7375 921,7625
921,9375 321,9625 921,9875 922,0125 922,0375 322,0625
922,2375 923,2625 922,2875 922,3125 922,3375 922,3625
922,5375 922,5625 922,5875 922,6125 922,6375 922,6625
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2.2.1 Test Mode Applicability and Tested Channel Details

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between available
modulations, data rates, XYZ axis and antenna ports. The worst case was found when positioned on X axis for

radiated emission. Following channel(s) was(were) selected for the final test as listed below :

Applicable to
Test Band Description
RE< 1G RE 2 1G PLC APCM
Low v v v v -
High v v v v -
Where RE > 1 G : Radiated Emission above 1 GHz & Bandedge Measurement

RE < 1 G : Radiated Emission below 1 GHz
PLC : Power Line Conducted Emission
APCM : Antenna Port Conducted Measurement

Radiated Emission Test (Below 1 GHz)

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and data rate.

Following channel(s) was (were) selected for the final test as listed below.

Band Available Tested Channel Modulation
Channel Type

Low Oto53 53 DBPSK

High 0to53 28 DBPSK

Radiated Emission Test (Above 1 GHz)

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and data rate.

Following channel(s) was (were) selected for the final test as listed below.

Report No.: RFBVFV-WAY-P20090038

Band Available Tested Channel Modulation
Channel Type

Low 0to 53 0, 28,53 DBPSK

High 0to 53 0, 28,53 DBPSK
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Power line Conducted Emission Test

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, XYZ axis, antenna ports (if EUT with antenna diversity architecture) and data rate.
Following channel(s) was (were) selected for the final test as listed below.

Band Available Tested Channel Modulation
Channel Type

Low 0to53 0, 28,53 DBPSK

High 0to 53 0, 28,53 DBPSK

Antenna Port Conducted Measurement

This item includes all test value of each mode, but only includes spectrum plot of worst value of each mode.

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, antenna ports (if EUT with antenna diversity architecture), and data rate.

Following channel(s) was (were) selected for the final test as listed below.

Band Available Tested Channel Modulation
Channel Type
Low 0to53 0, 28,53 DBPSK
High 0to 53 0, 28,53 DBPSK
Test Condition
Applticc)able Englr:)(;\i:s:stal Test Voltage Tested by
RE< 1G 23°C,48 % RH DC 3.6 V Donghwa Shin
RE > 1G 22°C,49%RH DC 36 V Donghwa Shin
PLC 23°C,53 % RH DC 36 V Donghwa Shin
APCM 22°C,51%RH DC 3.6 V Donghwa Shin
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2.6 General Description of Applied Standards

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the requirements
of the following standards.

FCC CFR 47 Part 15, Subpart C (§15.247)
KDB 558074 D01 15.247 Meas Guidance v05r02
ANSI C63.10-2013

All test items in this test report have been performed and recorded as per the above standards.

2.7 Test Equipment

Test Equipment is traceable to the National Institute of Standards and Technology (NIST). Measurement
antenna used during testing were calibrated in accordance to the requirements of ANSI C63.5-2017.

Manufacturer Model Description Serial Number Cal Date Cal Due
R&S HFH2-Z2E Active Loop Antenna, 30 MHz 349806 2019.03.27 2021.03.27
Schwarzbeck VULB 9163 Trilog Antenna, 3 GHz 01199 2019.04.03 2021.04.03

(with 6 dB ATT.)
R&S HF907 Horn Antenna, 18 GHz 102772 2020.01.22 2021.01.22
R&S SCUO08F2 Signal Conditioning Unit, 8 GHz 08400016 2019.12.30 2020.12.30
R&S SCU-18F Signal Conditioning Unit, 180111 2019.1230 | 2020.12.30

18 GHz

R&S ESW44 EMI Test Receiver, 44 GHz 101812 2020.02.20 2021.02.20
R&S FSV30 Spectrum Analyzer, 30 GHz 103017 2019.12.27 2020.12.27
Keysight N9030B Spectrum Analyzer, 44 GHz MY57142476 2019.12.26 2020.12.26
Aeroflex 40AH2W-3 Attenuator, 3 dB 1 2019.12.31 2020.12.31
Mini-Circuits VAT-10W2+ Attenuator, 10 dB 1531 2020.01.02 2021.01.02
Aeroflex 40AH2W-10 Attenuator, 10 dB 1 2019.12.31 2020.12.31
Wt Microwave WT-A1698-HS High Pass Filter 1.2 GHz WT190313-6-2 2020.01.03 2021.01.03
Teiﬁﬁjﬁ,};es MP400B MIMO Po"l"gres:: Master, None 2020.01.03 | 2021.01.03
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3 Test Results
3.1 20 dB Bandwidth and Number of Hopping Frequencies

3.1.1 Regulation

FCC Part 15, Subpart C, §15.247 (a) (1)

(i) 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 and the average time of occupancy
on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB bandwidth of the
hopping channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period. The maximum allowed
20 dB bandwidth of the hopping channel is 500 kHz.

(ii) Frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75 hopping frequencies. The
maximum 20 dB bandwidth of the hopping channel is 1 MHz. The average time of occupancy on any frequency shall
not be greater than 0.4 seconds within a 30 second period.

(iii) Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The average time of
occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the
number of hopping channels employed. Frequency hopping systems may avoid or suppress transmissions on a
particular hopping frequency provided that a minimum of 15 channels are used.

Additional requirements according to AS/NZS 4268:2017

According to table 1, Frequency hopping transmitters in the frequency range 915-928 MHz shall use a minimum of
20 hopping frequencies.

3.1.2 Test Procedure

The Channel Separation test is performed with hopping on. And the 20 dB Bandwidth test is performed with hopping
off.

The Spectrum Analyzer is set to (7.8.2 in ANSI 63.10-2013)

1) Span: Wide enough to capture the peaks of two adjacent channels

2) RBW: Start with the RBW set to approximately 30% of the channel spacing; adjust asnecessary to best identify
the center of each individual channel.

3) VBW > RBW

4) Sweep: Auto

5) Detector: Peak

6) Trace: Max hold

7) All the trace to stabilize.

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

3.1.3 Deviation from Test Standard

No deviation.
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3.14 Test Setup
Spectrum Analyzer
aaogan
ooog
WIIIIIIIIIIII
EUT
Attenuator
3.1.5  Test Result
3.1.5.1 20 dB Bandwidth
Test Data — Low Band
Frequency 20 dB Bandwidth (kHz) Limit (kHz) Test Result
Lowest 1.440
Middle 1.468 > 500 Pass
Highest 1.489
Test Data — High Band
Frequency 20 dB Bandwidth (kHz) Limit (kHz) Test Result
Lowest 1.491
Middle 1.472 ) 500 Pass
Highest 1.541
3.1.5.2 Number of hopping frequencies
Test Data — Low Band
Number of Number of micro | Total nurr_lber of ECC Minimum
channels in one hopping . Test Result
macro channels > requirement
macro channel frequencies
9 6 54 50 hopping pass
frequencies
Test Data — High Band
Number of Number of micro | Total number of ECC Minimum
channels in one hopping . Test Result
macro channels > requirement
macro channel frequencies
9 6 54 50 hopping pass

frequencies
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[Test Plot of 20 dB Bandwidth]
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Low band - Low

Low band - Middle

KEYSIGHT nput RF Input Z: 50 Q Atten: 40 dB Trig: Free Run (Center Freq: 902.116850 MHz KEYSIGHT |Input RF Input Z: 50 Q Atten: 40 dB Trig: Free Run (Center Freq: 903.392250 MHz
T O (Corrections: On  Preamp: Off te: Off |AvalHold:>10/10 T (Corrections: On  Preamp: Off Gate: Off Avg|Hold>10/10
@ Align: Auto [Freq Ref: Int (S) #IF Gain. Low IRadio Std: None @ Align. Auto [Freq Ref: Int (S) #IF Gain: Low IRadio Std: None
wal INFE: Adaptive L2 INFE: Adaptive
1 Graph v Mkr1 902.116850 MHz||| 1 Graph v
Scale/Div 10.0 dB Ref Value 30.00 dBm 24.29 dBm| | Scale/Div 10.0 dB Ref Value 30.00 dBm
Loy 4 Lo
200 1 200 I : J[
100 100
0.00 000
100 100
200 200
-30.0 - -30.0
40,0 e . 400f -
-50.0 50.0
60.0 60.0
Center 902.11685 MHz #Video BW 1.0000 kHz Span 50 kHz| | |Center 903.39225 MHz
#Res BW 300.00 Hz

2 Metrics v

Sweep 527 ms (1001 pts).

#Res BW 300.00 Hz

#Video BW 1.0000 kHz Span 50 kHz.

Sweep 527 ms (1001 pts)

Occupled Bandwidth
1.355 kHz

| Total Power

27.0dBm|
Transmil Freq Error -109 Hz % of OBW Power | 99.00 %
xdB i 1.440 kHz xdB -20.00 dB

2 Metrics. v

Occupied Bandwidth
1.353 kHz

Transmit Freq Error |
x dB i

| Total Power 27.3dBm|
-341 Hz % of OBW Power | 98.00 %
1.468 kHz x dB -20.00 dB

Low band - High

KEYSIGHT
T 6

Input RF Input Z 50
(Corrections: On
Freq Ref. Int (S)
INFE: Adaptive

Atten 40 dB Trig: Free Run
Preamp: Off Gate: Off
Align. Auto #IF Gain: Low

[Center Freq 904 642400 MHz
|Avg|Hold >1010
IRadio Std: None

1 Graph v

Scale/Div 10.0 dB Ref Value 30.00 dBm

200 [

100 L ‘

0.00

-100

20.0

-300

400 [Pt

-50.0

60.0

Center 904.64240 MHz

#Video BW 1.0000 kHz
#Res BW 300.00 Hz

50 kHz,
Sweep 527 ms (1001 pts)

2 Metrics v
Occupied Bandwidth
1.360 kHz

| Total Power 27.7 dBm|
Transmit Freq Error -452 Hz % of OBW Power 99.00 %
xdB i 1.489 kHz xdB -20.00 dB
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High band - Low

High band - Middle

KEYSIGHT |Input RF InputZ 50 0 Alton” 50 dB Trig FreeRun  |Conter Freq 920 718800 MHz KEYSIGHT |Input RF Input Z: 50 0 Atten: 50 dB Trig FreeRun  [Center Freq 921 993000 MHz
Corrections: On Preamp: Off Gate: Off \Avg|Hold:>10/10 (Corrections: On Preamp: Off Gate: Off \Avg|Hold:>10/10
'S Align: Auto Freg Ref. Int (S) #IF Gain: Low IRadio Std: None 'S Align. Auto Freq Ref. Int (S) #IF Gain. Low Radio Std: None
NFE: Adaptive [0l INFE: Adaptive
1 Graph v 1 Graph v
Scale/Div 10.0 dB Ref Value 30.00 dBm Scale/Div 10.0 dB Ref Value 30.00 dBm
Log
200 |'."| 200 7 ]
100 1 100 t
0.00 0.00
-10.0 -100
200 200
300 oo an{
40.0 P F 40.0 v i T v
-50.0 -50.0
60.0 60.0 |
Center 920.71880 MHz #Video BW 1.0000 kHz Span 50 kHz| |Center 921.99300 MHz
#Res BW 300.00 Hz

2 Metrics v

Sweep 527 ms (1001 pts)

#Res BW 300.00 Hz

#Video BW 1.0000 kHz

Span 50 kHz.

Occupled Bandwidth
1.358 kHz

| Total Power

27.7 dBm|
Transmit Freq Eror | 1010 kHz % of OBW Power | 99.00 %
xdB i 1.491 kHz xdB -20.00 4B

2 Metrics v

Occupled Bandwidth
1.350 kHz

xdB

Transmit Freq Error |

Sweep 527 ms (1001 pts)

| Total Power 27.7 dBm|
-317 Hz % of OBW Power | 98.00 %
1.472 kHz xdB -20.00 dB

High band - High

KEYSIGHT |nput RF
G mign: Auto

Input Z' 50 0
Corrections: On
Freq Ref. Int (S)
INFE: Adaptive

Atten: 50 dB

Trig: Free Run
Preamp: OFf Gate: OFf

#IF Gain: Low

[Center Freq: 923 243050 MHz
AvglHold>10/10
[Radio Std: None

1 Graph v

Scale/Div 10.0 dB Ref Value 30.00 dBm
Lo

200 l [

100 | J

0.00

-10.0

20.0

-300

400

50.0

60.0

Center 923.24305 MHz

#Video BW 1.0000 kHz
#Res BW 300.00 Hz

50 kHz
Sweep 527 ms (1001 pts)

2 Metrics v
Occupled Bandwidth
1.396 kHz

| Total Power

27.9dBm|
Transmil Freq Eor | 365 Hz % of OBW Power 99.00 %
xdB i 1.541 kHz xdB -20.00 dB
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[Test Plot of Number of hopping frequencies]

Low band - macro channels Low band - micro channels
KEYSIGHT |Input RF Input Z 50 0 Alten: 40 dB PNO: Best Wide  |Avg Type: Log-Power 3456 | KEYSIGHT [Input RF Input Z: 50 Q Alten: 40 dB PNO. Best Close  |Avg Type: Log-Power 3456
(Corrections: On  Preamp: Off Gate: Off Avg|Hold:=100/100 W W W Corrections: On  Preamp: Off Gate. Off Avg|Hold:>100/100 W
G Jign Auto [Freq Ref: Int (S} IF Gain: Low Trig: Free Run v G laign Auto Freq Ref. Int (S) IF Gain: Low Trig: Free Run o
(] INFE: Adaptive Sig Track: Off NNNNN NFE: Adaptive Sig Track: Off NNNNN
1 Spectrum v 1 Spectrum v
Scale/Div 10 dB Ref Level 30.00 dBm Scale/Div 10 dB Ref Level 30.00 dBm
Log
200 20.0 !
|
10.0 100 !
|
0.00 0.00
I
100 -10.0 T
200 200 1
300 -30.0 !
400 -40.0
500 -50.0
600 -60.0
Start 902.000 MHz #Video BW 3.0 kHz Stop 905.000 MHz| | Start 902.10000 MHz #Video BW 3.0 kHz Stop 902.27000 MHz,
#Res BW 1.0 kHz Sweep ~20.1 ms (1001 pts) | #Res BW 1.0 kHz Sweep 1.00 ms (1001 pts))
High band - macro channels High band - micro channels
KEYSIGHT |[nput: RF Input Z: 50 Q Atten: 40 dB PNO: Best Wide  |Avg Type: Log-Power 3156 | KEYSIGHT /nput RF Input Z: 50 O Aften: 40 dB PNO: Best Close  |Avg Type: Log-Power 3456
T (Corrections: O Preamp: Off Gate: Off ‘Avg|Hold: >100/100 wwwww | O | Corrections: On  Preamp: Off Gate: Off ‘AvgIHold:>100/100 R
[:J Align: Auto Freq Ref. Int (S) IF Gain: Low Trig: Free Run o @ Align: Auto [Freq Ref: Int (S) IF Gain: Low Trig: Free Run o
v INFE: Adaptive Sig Track: Off NNNNN |y NFE: Adaplive Sig Track. OFf NNNNN
1 Spectrum v 1 Spectrum v
Scale/Div 10 dB Ref Level 30.00 dBm Scale/Div 10 dB Ref Level 30.00 dBm
Log Log
| i
200 ‘ 200 .
|
10.0 10.0
|
0.00 0.00 L
-10.0 -100
200 200 :
-300 -300
-40.0 -400
500 -500
-60.0 -60.0
'Start 920.500 MHz #Video BW 3.0 kHz Stop 923.500 MHz | |Start 920.70000 MHz #Video BW 3.0 kHz Stop 920.87000 MHz
#Res BW 1.0 kHz Sweep ~20.1 ms (1001 pts)| | [Res BW 1.0 kHz Sweep 1.00 ms (1001 pts)
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3.2 Time of occupancy

3.3.1 Regulation
The requirements of the average time of occupancy on any frequency are specified in 4.1.1.

3.3.2 Test Procedure

Conducted method was used to measure the average time of occupancy. The EUT was connected to the spectrum
analyzer via a coax cable with a known loss.

The average time of occupancy is calculated from the transmit time per hop multiplied by the number of

hops in the period specified in the requirements (20 seconds).

3.3.3 Deviation from Test Standard

No deviation.

3.3.4  Test Setup

Spectrum Analyzer

ooono
oggoo
¢

EUT
Attenuator
3.3.5 Test Result
Test Data — Low Band
Transmit time per hop sl el e i 2D Average time of occupancy Limit Test Result
seconds
187.5 1.000 187.5 400 ms Pass
Test Data — High Band
Transmit time per hop AWTLEE G 2 Average time of occupancy Limit Test Result
seconds
187.5 1.000 187.5 400 ms Pass
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[Test Plot of Time of occupancy]

Low band -Transmit time per hop Low band -Number of hops in 20 seconds
KEYSIGHT |Input: RF Input Z. 50 O Atten: 40 dB PNO: Best Close  |Avg Type: Log-Power 34 56| KEYSIGHT |Input RF Input Z- 50 O Atten: 40 dB PNO: Best Close  |Avg Type: Log-Power 3456
> Corrections: On Preamp: Off Gate: Off ITrig: Video W - (Corrections: On Preamp: Off Gele.roﬁ Trig: Video W WW W
\Align: Auto Freq Ref- Int (S) IF Gain' Low ITrig Delay -92.00 ms Align: Auto Freq Ref- Int (S) IF Gain: Low Trig Delay: -62.00 ms
- INFE: Adaptive Sig Track. Off NNNNN - INFE: Adaptive Sig Track: Off NNNNN
1 Spectrum v AMKr1 187.5 ms|| |1 Spectrum M
Scale/Div 10 dB Ref Level 30.00 dBm -2.25 dB|| [Scale/Div 10 dB Ref Level 30.00 dBm
Log v Log E—
200 0T T TTTT 1T T 200
100 10.0
0.00 0.00
-10.0 -100
200 200
30.0 300 - - . =
-400 i { i { 00 =TT T Ty - “ 7 T i G ;
500 500 | . Ll T ] 7 2
Py e e bt R eplae g sttt 0o/ L IR AT T AT T U_fl At Lol uad bl Vil bt b U] ll P T Cand
Center 902.137500 MHz #Video BW 51 KHz Span 0 Hz| | |Center 902.137500 MHz #Video BW 51 kHz Span 0 Hz
Res BW 20 kHz Sweep 500 ms (1001 pts)| | [Res BW 20 kHz Sweep 20.0 s (1001 pts)
5 Marker Table v 5 Marker Table Al
Mode | Trace | Scale X Y Function | Function Width | Function Value Mode  Trace  Scale X A4 Function | Function Width | _Function Value
1Az T 1875 ms (b)) -2.249 L
F t 9350ms|  21.76 dBm)
High band - Transmit time per hop High band - Number of hops in 20 seconds
KEYSIGHT |/nput RF Input Z. 50 Q Aften: 40 dB PNO. Best Close  |Avg Type. Log-Power 3456 | KEYSIGHT |nput RF Input Z 50 & Atton” 40 dB PNO: Best Close  |Avg Type: Log-Power 3456
> (Corrections: On  Preamp: Off Gate: Off [Trig: Video [ | Corrections: On  Preamp: Off Gate: Off Trig: Video I
Align: Auto [Freq Ref. Int (S) IF Gain. Low [Trig Delay. -92.00 ms IAlign: Auto Freg Ref. Int (S) IF Gain: Low [Trig Delay. -92.00 ms
- INFE: Adaptive Sig Track: Off NNNNN - NFE: Adaplive Sig Track. Off NNNNN
1 Spectrum v AMKr1 187.5 ms||| 1 spectrum v
Scale/Div 10 dB Ref Level 30.00 dBm -0.68 dB|| Scalerbiv 10 B Ref Level 30.00 dBm
Lot :
20% 8 L L R W e e . s "2‘33 REL
10.0 10.0
0.00 0.00
-100 -100
200 200
300 300 = : = =
400 T 1 T 1 T -400 Tt . 5 | | — A =
500 , y T — ; 500 I ]ty fy 1 v ) L a—
P S R Vo esoroptodniebmerrdortredl |20 [ T L gl 0 el o A o U L a0 W L 0 ]
Center 920.737500 MHz #Video BW 51 kHz Span 0 Hz | |Center 920.737500 MHz #Video BW 51 kHz Span 0 Hz|
Res BW 20 kHz Sweep 500 ms (1001 pts)| | |Res BW 20 kHz Sweep 20.0's (1001 pts)
5 Marker Table v 5 Marker Table v
Mode = Trace Function Function Width Function Value Mode Trace Scale X Y Function Function Width Function Value
[
F
5 5
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3.3 Maximum Peak Output Power

3.3.1 Regulation

The maximum peak output power of the intentional radiator shall not exceed the following:

1. For frequency hopping systems operating in the 902-928 MHz band: 1 watt (30 dBm) for systems employing at
least 50 hopping channels; and, 0.25 watts (24 dBm) for systems employing less than 50 hopping channels, but at
least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

2. The conducted output power limit specified in paragraph (b) of this section is based on the use of antennas with
directional gains that do not exceed 6 dBi.

3. The e.i.r.p of this module not exceed 4 W because the antenna gain not exceed not 6 dBi.

3.3.2 Test Procedure
The method of measurement used to test this FHSS device is ANSI C63.10-2013.

This is an RF conducted test to evaluate maximum peak output power. Use a direct connection between the antenna
port of the unlicensed wireless device and the spectrum analyzer, through suitable attenuation.

a) Use the following spectrum analyzer settings:

Peak Power Measurement

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

3) VBW = RBW.

4) Sweep : Auto.

5) Detector function : Peak.

6) Trace : Max hold.

b)  Allow trace to stabilize
c) Use the marker-to-peak function to set the marker to the peak of the emissions
d) The indicated level is the peak output power, after any corrections for external attenuators and cables.

e) A plot of the test results and setup description shall be included in the test report.
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3.3.3 Deviation from Test Standard
No deviation.
3.3.4  Test Setup
Spectrum Analyzer
ooog
oo
m‘l— —
EUT
Attenuator
3.3.5 Test Result
Test Data — Low Band
Peak conducted output . .
Frequency power (dBrm) Limit (dBm) Margin (dB) Test Result
Lowest 24.670 30 5.33
Middle 24.870 30 5.13 Pass
Highest 24.940 30 5.06
Test Data — High Band
Frequency Hez sl die: @UitL Limit (dBm) Margin (dB) Test Result
power (dBm)
Lowest 25.030 30 4.97
Middle 25.070 30 493 Pass
Highest 25.010 30 4.99
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[Test Plot of Peak Power]

Low band — Lowest Channels Low band — Middle Channels
KEYSIGHT |Input. RF Input Z: 50 Q Alten: 50 dB PNO: Best Wide  [Ava Type: Log-Power 34 56|| KEYSIGHT |nput RF Input Z 50 Alten. 50 dB PNO: Best Wide  |Avg Type: Log-Power 3456
| Corrections: On  Preamp: Off Gate: Off Avg]Hold>100/100 I Corrections: On  Preamp. O Gate: Off Avg|Hold>100/100 WAWWW
G ign. Auto Freq Ref. Int (S) IF Gain: Low [Trig: Free Run WwWww G wign Auto Freq Ref. Int (S) IF Gain: Low Trig: Free Run Y
- INFE: Adaptive Sig Track. Off NNNNN - INFE: Adaptive Sig Track. Off NNNNN
1 Spectrum v Mkr1 902.120 MHz| || 1 Spectrum v Mkr1 903.395 MHz|
Scale/Div 10 dB Ref Level 40.00 dBm 24.67 dBm|| Scale/Div 10 d8 Ref Level 40.00 dBm 24.87 dBm|
Log T Log T
00 300
| ] [ 4
200 200
100 10.0
0.00 0.00
-100 -100
-200 -200
-300 -300
-40.0 -400
-500 -500
Center 902.1375 MHz #Video BW 100 kHz Span 1.000 MHz] | Center 903.4125 MHz #Video BW 100 kHz Span 1.000 MHz,
#Res BW 30 kHz Sweep 1.67 ms (1001 pts)| | #Res BW 30 kHz Sweep 1.67 ms (1001 pts)
Low band — Highest Channels
KEYSIGHT [nput RF lnput Z- 50 Q Atten: 50 d8 PNO: BostWide  |Avg Type: Log-Power 3156
(Corrections: On Preamp: Off Gate: Off \Avg|Hold >100/100 WWWWW
=} Align: Auto Freq Ref. Int (S) IF Gain: Low Trig: Free Run o
[} INFE Adaptive Sig Track. Off NNNNN
1 Spectrum v Mkr1 904.645 MHz|
Scale/Div 10 dB Ref Level 40,00 dBm 24.94 dBm
Log ﬁ
30.0
200
10.0
0.00
-100
-200
-300
-40.0
-500
Center 904.6625 MHz #Video BW 100 kHz Span 1.000 MHz:
#Res BW 30 kHz Sweep 1.67 ms (1001 pts)
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High band — Lowest Channels

High band — Middle Channels

KEYSIGHT |Inout RF Input Z: 50 Aften: 50 dB PNO: Best Wide  |Avg Type. Log-Power 34 56 || KEYSIGHT [Input RF Input Z: 50 Atten: 50 dB PNO: Best Wide  |Avg Type: Log-Power 3456
/1 Corrections: On  |Preamp: Of Gate: Off AvglHold >100/100 U [ve) (Corrections: On Preamp: Off Gate: Off AvglHold >100/100 W W
[r) Align: Auto [Freq Ref. Int (S) IF Gain: Low Trig: Free Run W W W Align: Auto Freq Ref. Int (S) IF Gain. Low Trig: Free Run
- INFE: Adaptive Sig Track: Off NNNNN - INFE: Adaplive Sig Track: Off NNNNN
1 Spectrum v Mkr1 920.719 MHz]||| 1 Spectrum \ Mkr1 921.995 MHz
Scale/Div 10 dB Ref Level 40.00 dBm 25.03 dBm|||/Scale/Div 10 dB Ref Level 40.00 dBm 25.07 dBm
Log
T T
30.0 300
| ] |
200 200
100 100
0.00 0.00
-100 -10.0
=200 -200
300 -30.0 e - ~
-40.0 -400
-50.0 -50.0
Center 920.7375 MHz #Video BW 100 kHz Span 1.000 MHz|||[Center 922.0125 MHz #Video BW 100 kHz Span 1.000 MHz
#Res BW 30 kHz Sweep 1.67 ms (1001 pts)|| | #Res BW 30 kHz Sweep 1.67 ms (1001 pts)
High band — Highest Channels
KEYSIGHT |Input RF lnput Z: 50 Atten: 50 dB PNO: BestWide  |Avg Type: Log-Power 3456
= Corrections: On Preamp: Off Gate: Off |Avg|Hold:>100/100 R
G laign Auto Freg Ref. Int (S) IF Gain: Low [Trig: Free Run ¢
[T} NFE: Adaplive Sig Track. Off NNNNN
1 Spectrum v Mkri 923.244 MHz
Scale/Div 10 dB Ref Level 40.00 dBm 25.01 dBm
Log T
30.0
[ ]
200
100
0.00
-10.0
-200
-30.0
-400
-50.0
Center 923.2625 MHz #Video BW 100 kHz Span 1.000 MHz
#Res BW 30 kHz Sweep 1.67 ms (1001 pts)
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3.4 Carrier Frequency Separation

34.1 Regulation

FCC Part 15, Subpart C, §15.247 (a) (1)
Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mWw.

3.4.2 Test Procedure

BUREAU
VERITAS

Conducted method was used to measure the minimum frequency sepration. The EUT was connected to
the spectrum analyzer via a coax cable with a known loss

3.4.3 Deviation from Test Standard

No deviation.

3.44  Test Setup

Spectrum Analyzer

Ooa
ooo
ooo
i ooo

EUT
Attenuator
3.4.5 Test Result
Test Data — Low Band
Channel Separation (kHz) Minimum requirement Test Result
(kHz)
25 25 Pass
Test Data — High Band
Channel Separation (kHz) Minimum requirement Test Result
(kHz)
25 25 Pass
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[Test Plot of Carrier Frequency Separation]
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Low band High band
KEYSIGHT |Input: RF Input Z: 50 Atten: 46 dB PNO. Best Close  |Avg Type: Log-Power 3 56/|| KEYSIGHT |Input RF Input Z: 50 O Atten: 46 dB PNO: Best Close  |Avg Type: Log-Power 3456
(Corrections: On Preamp: Off Gate: Off \Avg|Hold: >100/100 N (Corrections: On Preamp: Off Gate: Off \AvalHold:>100/100 F—
G |aign Auto Freq Ref: Int (S) IF Gain' Low [Tiig: Free Run W W G aign Aute Froq Ref: Int (S) IF Gain' Low Trig: Free Run VW
o NFE: Adaptive Sig Track: Off NN NN Ny NFE: Adaplive Sig Track: Off NNNNN
1 Spectrum v 1 Spectrum v AMKr1 25.050 kHz|
Scale/Div 10 dB Ref Level 35.00 dBm Scale/Div 10 dB Ref Level 35.00 dBm 0.02 dBj
Lo T
r i 0 W
250 — 3 — ———|| 250 — - =  —_—
15.0 15.0
500 > ~ 5.00
-5.00 -5.00
150 15.0
250 250
-350 -350
-450 -450
55.0 550
Center 902.16250 MHz #Video BW 91 kHz Span 75.00 kHz| | (Center 920.76250 MHz #Video BW 91 KHz Span 75.00 kHz
#Res BW 9.1 kHz Sweep 1.00 ms (1001 pts)| |[#Res BW 9.1 kHz Sweep 1.00 ms (1001 pts)
5 Marker Table v 5 Marker Table v
| Mode | Trace | Scale X Y Function Function Width | Function Value Mode | Trace | Scale Function Function Width | Function Value
1 a2 | |t (8)  25.000 kHz|(A)-0.01829 dB
F f | 902.145400 MHz ___ 25.25 dBm
|
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3.5 BAND EDGES

3.5.1 Regulation

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

§15.209(a) : Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequency (MHz) Field strength (microvolts/meter) Measurement distance (meters)

0.009-0.490 2400/FkHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150%* 3
216-960 200** 3
Above 960 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However,
operation within these frequency bands is permltted under other sections of this part, e.g., §§15.231 and 15.241.
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§15.205(a) : Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 45-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.09.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8.75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
2.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 )
13.36-13.41

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

2Above 38.6

§15.205 (b) : Except as provided in paragraphs (d) and (e) of this section, the field strength of emissions appearing
within these frequency bands shall not exceed the limits shown in §15.209. At frequencies equal to or less than
1000 MHz, compliance with the limits in §15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in §15.35 apply to these
measurements.

3.5.2 Test Procedure

Band-edge Compliance for RF Conducted Emissions

These procedures are applicable for determining compliance at authorized-band band-edges where the
requirements are expressed as a value relative to the in-band signal level. Procedures for determining compliance
with field strength limits at or close to the band-edges are given in 6.10.6 (see also Table A.2).

Band-edge tests are typically performed as a conducted test but may be performed as radiated measurements on
a test site meeting the specifications in 5.2, at the measurement distances specified in 5.3. The instrumentation
shall meet the requirements in 4.1.1 using the bandwidths and detectors specified in 4.1.4.2.
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When performing radiated measurements, the measurement antenna(s) shall meet the specifications in 4.3. The
EUT shall be connected to an antenna and operated at the highest power settings following procedures in 6.3.

For other than frequency-hopping devices, this test sequence shall be performed once. For devices that support
frequency hopping, this test sequence shall be performed twice: once with the hopping function turned OFF and
then repeated with the hopping function turned ON. The purpose of the test with the hopping function turned on
is to confirm that the RF power remains OFF while the device is changing frequencies, and that the oscillator
stabilizes at the new frequency before RF power is turned back ON. Overshoot of any oscillator, including phase-
lock-loop stabilized oscillators, can cause the device to be temporarily tuned to frequencies outside the authorized
band, and it is important that no transmissions occur during such temporary periods. Particular attention to the
hopping sequence requirements specified below is needed in the case of adaptive frequency-hopping devices:

a) Connect the EMI receiver or spectrum analyzer to the EUT using an appropriate RF cable connected to the

EUT output. Configure the spectrum analyzer settings as described in step e) (be sure to enter all losses

between the unlicensed wireless device output and the spectrum analyzer).

b) Set the EUT to the lowest frequency channel (for the hopping on test, the hopping sequence shall include

the lowest frequency channel).

c) Set the EUT to operate at maximum output power and 100% duty cycle, or equivalent “normalmode of

operation” as specified in 6.10.3.

d) If using the radiated method, then use the applicable procedure(s) of 6.4, 6.5, or 6.6, and orient the EUT
and measurement antenna positions to produce the highest emission level.

e) Perform the test as follows:

1)

Span: Wide enough to capture the peak level of the emission operating on the channel closest to the
band edge, as well as any modulation products that fall outside of the authorized band of operation.

Reference level: As required to keep the signal from exceeding the maximum instrument input mixer
level for linear operation. In general, the peak of the spectral envelope shall be more than [10 log
(OBW/RBW)] below the reference level. Specific guidance is given in 4.1.5.2.

Attenuation: Auto (at least 10 dB preferred).
Sweep time: Coupled.

Resolution bandwidth: 100 kHz.

Video bandwidth: 300 kHz.

Detector: Peak.

Trace: Max hold.

f) Allow the trace to stabilize. For the test with the hopping function turned ON, this can takeseveral minutes

to achieve a reasonable probability of intercepting any emissions due to oscillator overshoot.
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g) Set the marker on the emission at the band edge, or on the highest modulation product outside of the
band, if this level is greater than that at the band edge. Enable the marker-delta function, and then use the
marker-to-peak function to move the marker to the peak of the in-band emission.

h) Repeat step c) through step e) for every applicable modulation.

i) Setthe EUT to the highest frequency channel (for the hopping on test, the hopping sequence shall include
the highest frequency channel) and repeat step c) through step d).

j)  The band-edge measurement shall be reported by providing plot(s) of the measuring instrument display;
the plot axes and the scale units per division shall be clearly labeled. Tabular data may be reported in
addition to the plot(s).

Spurious RF Conducted Emissions

Conducted spurious emissions shall be measured for the transmit frequency, per 5.5 and 5.6, and at the maximum
transmit powers.

Connect the primary antenna port through an attenuator to the spectrum analyzer input; in the results,account for
all losses between the unlicensed wireless device output and the spectrum analyzer. The instrument shall span 30
MHz to 10 times the operating frequency in GHz, with a resolution bandwidth of 100 kHz, video bandwidth of 300
kHz, and a coupled sweep time with a peak detector. The band 30 MHz to the highest frequency may be split into
smaller spans, as long as the entire spectrum is covered.

Spurious Radiated Emissions

1. The preliminary radiated measurement were performed to determine the frequency producing the
maximum emissions in an semi-anechoic chamber at a distance of 3 meters.

2. The EUT was placed on the top of the 0.8-meter height, 1 x 1.5 meter non-metallic table. To find the
maximum emission levels, the height of a measuring antenna was changed and the turntable was rotated

360°.

3. The antenna polarization was also changed from vertical to horizontal. The spectrum was scanned from 9
kHz to 30 MHz using the loop antenna, and from 30 to 1000 MHz using the Bi-Log antenna, and from 1000
MHz to 26500 MHz using the horn antenna.

4. To obtain the final measurement data, the EUT was arranged on a turntable situated on a 4 x 4 meterin an
semi-anechoic chamber. The EUT was tested at a distance 3 meters.

5. Each frequency found during preliminary measurements was re-examined and investigated. The test-
receiver system was set up to average, peak, and quasi-peak detector fuction with specified bandwidth.

6. The 0.8 m height is for below 1 GHz testing, and 1.5 m is for above 1GHz testing.
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- Procedure for unwanted emissions measurements below 1 000 MHz

The procedure for unwanted emissions measurements below 1 000 MHz is as follows:

a) Follow the requirementsin 12.7.4.

b) Compliance shall be determined using CISPR quasi-peak detection; however, peak detection is permitted
as an alternative to quasi-peak detection.

- Procedure for peak unwanted emissions measurements above 1 000 MHz

The procedure for peak unwanted emissions measurements above 1 000 MHz is as follows:

a) Follow the requirementsin 12.7.4.
b) Peak emission levels are measured by setting the instrument as follows:

1) RBW =1 MHz.
2) VBW > [3 x RBW].

3) Detector = peak.
4) Sweep time = auto.
5) Trace mode = max hold.

6) Allow sweeps to continue until the trace stabilizes. Note that if the transmission is not ontinuous, then
the time required for the trace to stabilize will increase by a factor of pproximately 1 / D, where D is the
duty cycle. For example, at 50 % duty cycle, the easurement time will increase by a factor of two,
relative to measurement time for ontinuous transmission.

- Procedure for average unwanted emissions measurements above 1 000 MHz

Method VB-A is averaging using reduced video bandwidth. The procedure for this method is as follows:
a) RBW =1 MHz.

b) Video bandwidth:

1) If the EUT is configured to transmit with D > 98 %, then set VBW < RBW /100 (i.e., 10 kHz), but not
less than 10 Hz.

2) Ifthe EUT Dis < 98%, then set VBW > 1/T, where T is defined in item al) of 12.2.
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c) Video bandwidth mode or display mode:

1) The instrument shall be set with video filtering applied in the power domain. Typically, this requires
setting the detector mode to RMS (power averaging) and setting the average-VBW type to power (rms).

2) Asan alternative, the instrument may be set to linear detector mode. Video filtering shall be applied in
linear voltage domain (rather than in a log or dB domain). Some instruments require linear display
mode to accomplish this. Others have a setting for average-VBW type, which can be set to “voltage”
regardless of the display mode.

d) Detector = peak.
e) Sweep time = auto.
f) Trace mode = max hold.

g) Allow max hold to run for at least 50 traces if the transmitted signal is continuous or has at least 98 % duty
cycle. For lower duty cycles, increase the minimum number of traces by a factor of 1/x, where D is the duty
cycle. For example, use at least 200 traces if the duty cycle is 25 %. (If a specific emission is demonstrated
to be continuous—i.e., 100 % duty cycle—then rather than turning ON and OFF with the transmit cycle, at
least 50 traces should be averaged.)

- Sample Calculation

e  Field Strength Level [dBuV/m] = Analyzer Level [dBm] + 107 + AFCL [dB/m] + Duty Cycle Correction [dB]
e AFCL [dB/m] = Antenna Factor [dB/m] + Cable loss [dB]

e  Margin [dB] = Field Strength Level [dBuV/m] — Limit [dBuV/m]

3.5.3 Deviation from Test Standard
No deviation.

3.54 Test Setup
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[Radiated Emission Test Setup Below 1 GHz]
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[Radiated Emission Test Setup Above 1 GHz]

Spectrum Analyzer

W

[Conducted Spurious Emission]

EUT

Attenuator
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3.5.5  Test Result of Radiated Spurious Emission
3.5.5.1 Radiated Emissions (Below 30 MHz)
RSE(Below 30 MHz) Low band_Highest channel_ X
Below 30 kMHz PR(T)
E 0Ot
] 1 *
g
= 101 *
3 1
o 201
| | * *
a0+
1 * *
-0+
0+
0+
Gk 200 30 1] 100k 200 300 &OO 1hd L% % - V| 104 20 30m
Frequency in Hz
Peak Peak Quasi Di I .
Frequency Reading Peak Reading Peak Reading | Quasi Peak |Fst:tnce Limit Limit Margin Height Pol Azimuth Omelon
[MHz] Value [dBuV/m] Value [dBuA/m] Value [dBuV/m] FdB(])r [dBuV/m] | [dBuA/m] [dB] [em] ° [ded] FdB(])r
[dBuV/m] [dBuA/m] [dBuV/m]
0.02 35.15 2425 1635 7575 — = -80.00 4042 -11.08 6467 100.00 H 73.00 -59.40
0.07 35.77 -23.83 -15.73 -75.33 - - -80.00 30.92 -20.58 5475 100.00 H 73.00 -59.60
0.14 25.85 -33.75 -25.65 -85.25 - - -80.00 2490 -26.60 58.65 100.00 H 73.00 -59.60
0.17 23.95 -35.65 -27.55 -87.15 - - -80.00 22.82 -28.68 5848 100.00 H 239.00 -59.60
0.68 17.65 -1.95 -33.85 -53.45 - - -40.00 30.93 -20.57 32.89 100.00 H 239.00 -19.60
2.38 8.96 -10.34 -42.54 -61.84 . - -40.00 29.54 -21.96 39.88 100.00 H 299.00 -19.30

Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB) + Distance Factor(dB)
2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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RSE(Below 30 MHz) High band_Middle channel X
Below 30 kMHz KM
E 0Ot
I~ 1 *
3
< 10T * *
° T * *
& 201 *
- -+
a0+ *
1 *
_4 D +4
_5 D +4
_E D +4
k. 20 30 50 100k, 2nn 300 0O 1M b 3M BM 10 20 30Mm
Frequency in Hz
Peak Peak Quasi Dista Correcti
Frequency Reading Peak Reading Peak Reading | Quasi Peak ::s ctnie Limit Limit Margin Height Pol Azimuth o;r ot ':m
[MHz] Value | [dBuV/m] | Value | [dBuA/m] | Value | [dBuV/m] [adB‘]’ [dBuV/m] | [dBuA/ml [dB] [em] o [deg] [adB‘]’
[dBuV/m] [dBuA/m] [dBuV/m]
0.02 2314 -16.26 -8.36 ~67.76 — — -80.00 4152 998 57.79 700,00 H 27800 -5940
0.02 4133 -1817 -1017 -69.67 - - -80.00 40.35 -11.15 58.52 100.00 H 268.00 -59.50
0.07 2207 1753 943 69.03 - - -80.00 3095 2055 4848 700,00 H 26800 259,60
0.14 3070 2890 ~20.80 8040 — — -80.00 2497 2653 5387 700,00 H 26800 259,60
0.18 2179 3781 2971 8931 — — -80.00 2259 2891 6040 700,00 H 24100 259,60
0.69 17,56 204 3394 5354 B — ~40.00 3087 2063 3291 100,00 H 24100 -19.60
2.23 789 1141 ~4361 6291 = — ~40.00 2954 2196 2095 100,00 H 30000 -19.30
4.59 8.22 -10.88 -43.28 -62.38 — - -40.00 29.54 -21.96 4042 100.00 H 179.00 -19.10
Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB) + Distance Factor(dB)
2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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3.5.5.2 Radiated Emissions (Below 1 GHz)
RSE(Below 1 GHz) Low band_Lowest channel X
107 T
100 +
90 +
80
0T
c 4
B0 T
m
a 4
S ElT |_
g ] :
3 [
40
30T
1 * ( S
201 *
1 L 4
0+ ¢ L ¢
0 } } } +— } } } } } } — |
30M 50 &0 80 100K 200 300 400 500 go0 1G
Frequency in Hz
Peak Quasi Dista Correcti
Frequency Reading Peak Reading | Quasi Peak "= ctnce Limit Limit Margin Height Pol Azimuth o;r & fon
[MHZ] Value [dBuV/m] Value [dBuV/m] [adBci)r [dBuV/m] | [dBuA/m] [dB] [em] [deg] [adB'i>r
[dBuV/m] [dBuV/m]
35.88 - - 3046 9.66 - 40.00 - 30.34 100.0 H 294.00 -20.80
53.25 - - 30.57 10.57 - 40.00 - 2943 100.0 H 323.00 -20.00
10041 - - 3098 9.88 - 4352 - 3364 100.0 H 310.00 -21.10
231.12 - - 46.29 26.29 - 46.02 - 19.73 100.0 H 59.00 -20.00
260.79 - - 40.01 21.01 - 46.02 - 25.01 100.0 H 273.00 -19.00
29798 - - 3419 15.89 - 46.02 - 30.13 100.0 H 100.00 -18.30
964.59 - - 3213 25.23 - 53.97 - 28.74 100.0 H 150.00 -6.90

Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuV/m) + Correction Factor(dB)

2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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RSE(Below 1 GHz) Low band_middle channel X
107 T
100
a0 T
al T
0T
c 1S
me B0 T
o
a 1S
S B0t |_
g ] :
3 [
40
0T
1 L4 ®
201 & *
104 . 'S
I } } } } } } } } } } } |
30M B0 &0 80 100M 200 300 400 500 goo 1G
Freguency in Hz
Peak Quasi Dist. Correcti
Frequency Reading Peak Reading | Quasi Peak ": ;nce Limit Limit Margin Height Pol Azimuth 0:(1 ‘on
[MHZ] Value [dBuV/m] Value [dBuV/m] dec])r [dBuV/m] | [dBuA/m] [dB] [em] ° [deg] [adB;)r
[dBuV/m] [dBuV/m]
48.11 - 30.89 1149 40.00 2851 400.0 \ 240.00 -19.40
100.79 - 31.01 991 4352 3361 100.0 \ 127.00 -21.10
236.52 - 47.09 27.29 46.02 1873 100.0 H 246.00 -19.80
29134 - 36.97 18.57 46.02 2745 100.0 H 287.00 -18.40
710.11 - 31.13 21.23 46.02 24.79 200.0 \ 172.00 -9.90
947.56 - 32.11 25.11 46.02 2091 200.0 \ 172.00 -7.00
Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)
2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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RSE(Below 1 GHz) Low band_Highest channel X
107 T
100
a0 T
al T
0T
c 1S
me B0 T
o
a 1S
S B0t |_
g ] :
3 [
40
0T
il *
20T { 3
10+ L A~ 'S *
I } } } } } } } } } } } |
30M B0 &0 80 100M 200 300 400 500 goo 1G
Freguency in Hz
Peak Quasi Dist. Correcti
Frequency Reading Peak Reading | Quasi Peak ": ;nce Limit Limit Margin Height Pol Azimuth 0:(1 ‘on
[MHZ] Value [dBuV/m] Value [dBuV/m] dec])r [dBuV/m] | [dBuA/m] [dB] [em] ° [deg] [adB;)r
[dBuV/m] [dBuV/m]
4393 - 3113 11.73 40.00 28.27 100.0 H 218.00 -19.40
53.20 - 30.51 10.61 40.00 29.39 200.0 \ 14.00 -19.90
10223 - 3091 9.51 4352 3401 400.0 H 291.00 -21.40
23272 - 30.84 10.94 46.02 35.08 200.0 \ 82.00 -19.90
53824 - 30.84 18.64 46.02 27.38 100.0 \ 0.00 -12.20
995.75 - 32.25 25.55 53.97 2842 200.0 H 310.00 -6.70
Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuV/m) + Correction Factor(dB)
2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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RSE(Below 1 GHz) High band_Lowest channel X
107 T
100 +
90
80
0+
c 4
m B0 T
m
a 4
S B0t |_
g | .
3 |
40
30T
1 ¢
201 4
0+ 4 "4 ®
1] } } } } } } } } } } } } } |
30M 50 B0 80 100M 2nn 300 400 &OO go0 1G
Frequency in Hz
Peak Quasi Dista Correcti
Frequency Reading Peak Reading | Quasi Peak :: Ctnce Limit Limit Margin Height Pol Azimuth 0;“; fon
[MHZ] Value [dBuV/m] Value [dBuV/m] [adBti)r [dBuV/m] | [dBuA/m] [dB] [em] ° [deg] [adB?r
[dBuV/m] [dBuV/m]

52.13 - - 30.76 10.96 - 40.00 - 29.04 100.0 \ 111.00 -19.80
101.50 - - 31.08 9.78 - 4352 - 3374 100.0 \% 276.00 -21.30
22874 - - 30.89 10.79 - 46.02 - 3523 200.0 H 119.00 -20.10
706.57 - - 3119 2119 - 46.02 - 2483 100.0 \ 86.00 -10.00
969.10 - - 32.11 25.31 - 53.97 - 28.66 400.0 \ 61.00 -6.80

Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)

2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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RSE(Below 1 GHz) High band_Middle channel X
107 T
100 +

90

80

0+
c 4
m B0 T
m
a 4
S B0t |_
g | .
3 I

40

30T ¢

201 4

101 * *

| 4
1] } } } } } } } } } } } } } |
30M 50 B0 80 100M 2nn 300 400 &OO go0 1G
Frequency in Hz
Peak Quasi Dista Correcti
Frequency Reading Peak Reading | Quasi Peak :: Ctnce Limit Limit Margin Height Pol Azimuth 0;“; fon
[MHZ] Value [dBuV/m] Value [dBuV/m] [adBti)r [dBuV/m] | [dBuA/m] [dB] [em] ° [deg] [adB?r
[dBuV/m] [dBuV/m]

4774 - - 30.92 1152 - 40.00 - 2848 400.0 \ 70.00 -19.40
11870 - - 31.16 7.76 - 4352 - 3576 100.0 \% 104.00 -2340
239.10 - - 30.76 11.06 - 46.02 - 3496 200.0 \% 166.00 -19.70
711.00 - - 31.18 21.28 - 46.02 - 2474 100.0 H 61.00 -9.90
933.95 - - 36.32 29.32 - 46.02 - 16.70 100.0 \ 132.00 -7.00

Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)

2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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RSE(Below 1 GHz) High band_Highest channel X
107 T
100 +
90
80
0+
c 4
m B0 T
m
a 4
S B0t |_
s ] .
3
40
30T
T .
20
T, L 4
1019 L ¢
1] } } } } } } } } } } |
30M 50 B0 80 100M 2nn 300 500 go0 1G
Frequency in Hz
Peak Quasi Dista Correcti
Frequency Reading Peak Reading | Quasi Peak :: Ctnce Limit Limit Margin Height Pol Azimuth 0;“; fon
[MHZ] Value [dBuV/m] Value [dBuV/m] [adBti)r [dBuV/m] | [dBuA/m] [dB] [em] ° [deg] [adB?r
[dBuV/m] [dBuV/m]
31.64 30.84 9.14 40.00 - 30.86 400.0 \ 303.00 -21.70
53.10 3063 10.73 40.00 29.27 400.0 H 27400 -19.90
9648 31.19 949 4352 - 3403 100.0 H 135.00 -21.70
347.38 30.63 13.83 46.02 - 32.19 100.0 H 276.00 -16.80
83149 32.79 24.69 46.02 - 2133 100.0 \ 237.00 -8.10
Remarks

1. Peak(dBuV/m) = Peak Reading Value(dBuV/m) + Correction Factor(dB)
2. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin(dB) = (Peak) Result (dBuV/m) — (Peak) Limit (dBuV/m)
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3.5.5.3 Radiated Emissions (Above 1 GHz)
RSE_Low band_Lowest channel_X
1 GHz - 1.2 GHz 1.2 GHz - 10 GHz
100
S0 1001
a0 90
Above 1GHz_PK
70 80
E S— s S O esticed band K
£ 60 04+
5 |
Z w0 &0
z b
3 a0t 4 2 50 &
2 L 4
30 3 a4
20 30 :
10 20
o 10
1000 1050 1100 1150 1200 L
Frequency in MHz 0 + i
1.2G 2G 3G 4G 5G 6 7 8 9 10G
Frequency in Hz
Peak AVG . Correcti
Frequency Reading |Peak Result | Reading Result DCCF Bandwidth Height Pol Azimuth Olzr?:t fon Margin Limit
[MHzZ] Value | [dBuV/ml | Value | dBeS\;‘/m] [dB] [kHz] fem] H/V] [deg] [ daB /r‘;’] [dB] [dBuV/m]
[dBuV/m] [dBuV/m] u
1.007.16 4192 4002 1 000 100.0 v 288.0 -1.90 3398 74
2 706.12 55.18 48.88 1 000 2980 v 98.0 -6.30 25.12 74
2 706.12 5124 4494 1 000 2980 v 98.0 -6.30 9.06 54
3 608.56 4563 4373 1 000 155.0 v 109.0 -1.90 30.27 74
3 608.56 38.18 36.28 1000 1550 v 109.0 -190 17.72 54
Remarks

1. Peak Result(dBuVv/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)

2. Average Result(dBuV/m) = Average Reading Value(dBuV/m) + DCCF + Correction Factor(dB)

3. DCCF(Duty Cycle Correction Factor) = 10 x Log(1/Duty Cycle)

4. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB) + Distance Factor (dB)
5. Margin(dB) = (Peak/Average) Result (dBuV/m) — (Peak/Average) Limit (dBpV/m)
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RSE_Low band_middle channel X
1 GHz - 1.2 GHz 1.2 GHz - 10 GHz
100 100
90 1 90 1
80T 80T
Abhove 1GHz_P L S — — SO SRR 39 R ed band B
70 70
g B0 e B
! Y b4
2 2 ¢
g @ + 3 @
30 30
a1 a7t
10 10
0 + + 0 + + + !
1000 1050 1100 1150 1200 1.2G 2G 3G 4G 5G 3 7 8 3 10G
Frequency in MHz Frequency in Hz
Peak AVG AVG @t
Frequency Reading |Peak Result | Reading Result DCCF Bandwidth Height Pol Azimuth O;rect 1o Margin Limit
MHz] Value | [dBuv/m] | Value | dBeS\;‘/ ; [dB] [kHzl [eml H/V] [deg] i daB /°’] [dB] [dBuV/m]
[dBuV/m] [dBuV/m] o o
1 04623 4183 39.83 1 000 100.0 H 239.0 -2.00 34.17 74
271008 5731 5101 1 000 3410 H 1320 -6.30 22.99 74
2 710.08 53.87 4757 1 000 3410 H 1320 -6.30 643 54
361340 4492 4302 1 000 142.0 v 1180 -1.90 30.98 74
3 61340 36.74 34.84 1 000 142.0 v 118.0 -1.90 19.16 54
Remarks

1. Peak Result(dBuVv/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)

2. Average Result(dBuV/m) = Average Reading Value(dBuV/m) + DCCF + Correction Factor(dB)

3. DCCF(Duty Cycle Correction Factor) = 10 x Log(1/Duty Cycle)

4. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB) + Distance Factor (dB)
5. Margin(dB) = (Peak/Average) Result (dBuV/m) — (Peak/Average) Limit (dBuVv/m)
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RSE_Low band_highest channel_X
1 GHz - 1.2 GHz 1.2 GHz - 10 GHz
100 100
90 1 90 1
80T 80T
Abhove 1GHz_P L S — — SO SRR 39 R ed band B
70 70
g B0 e B
! Y b4
2 2 *
g @ * 3 @
30 30
0+ a0l
10 10
0 + + 0 + + !
1000 1050 1100 1150 1200 1.2G 2G 3G 4G 5G 3 7 8 3 10G
Frequency in MHz Frequency in Hz
Peak AVG AVG @t
Frequency Reading |Peak Result | Reading Result DCCF Bandwidth Height Pol Azimuth O;rect 1o Margin Limit
MHz] Value | [dBuv/m] | Value | dBeS\;‘/ ; [dB] [kHzl [eml H/V] [deg] i daB /°’] [dB] [dBuV/m]
[dBuV/m] [dBuV/m] o o
1 050.79 41.66 39.66 1 000 100.0 v 3580 -2.00 34.34 74
2 714.04 57.42 5112 1 000 2880 H 1350 -6.30 2288 74
2 71404 5412 47.82 1 000 288.0 H 1350 -6.30 6.18 54
361868 4537 4347 1 000 350.0 H 50.0 -1.90 30.53 74
3 618,68 38.20 36.30 1 000 350.0 H 50.0 -1.90 17.70 54
Remarks

1. Peak Result(dBuVv/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)

2. Average Result(dBuV/m) = Average Reading Value(dBuV/m) + DCCF + Correction Factor(dB)

3. DCCF(Duty Cycle Correction Factor) = 10 x Log(1/Duty Cycle)

4. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB) + Distance Factor (dB)
5. Margin(dB) = (Peak/Average) Result (dBuV/m) — (Peak/Average) Limit (dBuVv/m)
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RSE_High band_Lowest channel_X
1 GHz - 1.2 GHz 1.2 GHz - 10 GHz
100 100
90 1 90 1
80T 80T
GHz P L — — S O Resticed band 2K
70 70
g B0 e B
S ] $
2 2
g @ * 3 @ 3
30 30
a1 a7t
10+ 104
0 + 0 + !
1000 1050 1100 1150 1200 1.2G 2G 3G 4G 5G 3 7 8 3 10G
Frequency in MHz Frequency in Hz
Peak AVG AVG @t
Frequency Reading |Peak Result | Reading Result DCCF Bandwidth Height Pol Azimuth O;rect 1o Margin Limit
MHz] Value | [dBuv/m] | Value | dBeS\;‘/ ; [dB] [kHzl [eml H/V] [deg] i daB /°’] [dB] [dBuV/m]
[dBuV/m] [dBuV/m] o o
1 044.73 4237 4037 1 000 100.0 v 98.0 -2.00 33.63 74
276219 5838 52,08 1 000 3400 H 1280 -6.30 2192 74
2762.19 5558 4928 1 000 3400 H 1280 -6.30 472 54
3 687.08 41.10 39.30 1 000 197.0 v 142.0 -1.80 3470 74
3 687.08 27.07 2527 1 000 197.0 v 142.0 -1.80 2873 54
Remarks

1. Peak Result(dBuVv/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)
2. Average Result(dBuV/m) = Average Reading Value(dBuV/m) + DCCF + Correction Factor(dB)
3. DCCF(Duty Cycle Correction Factor) = 10 x Log(1/Duty Cycle)
4. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB) + Distance Factor (dB)
5. Margin(dB) = (Peak/Average) Result (dBuV/m) — (Peak/Average) Limit (dBuVv/m)
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RSE_High band_middle channel X
1 GHz - 1.2 GHz 1.2 GHz - 10 GHz
100 100
90 1 90 1
80T 80T
Above 1GHz P L S — — SO SRR 39 R ed band B
70 70
e 60 e 60
c 50 c 50
2 2
S o ] ¢
30 30
a1 a7t
10 10
0 + + 0 + + + !
1000 1050 1100 1150 1200 1.2G 2G 3G 4G 5G 3 7 8 3 10G
Frequency in MHz Frequency in Hz
Peak AVG AVG @t
Frequency Reading |Peak Result | Reading Result DCCF Bandwidth Height Pol Azimuth O;rect 1o Margin Limit
MHz] Value | [dBuv/m] | Value | dBeS\;‘/ ; [dB] [kHzl [eml H/V] [deg] i daB /°’] [dB] [dBuV/m]
[dBuV/m] [dBuV/m] o o
1.009.57 4162 39.72 1000 100.0 v 98.0 -1.90 34.28 74
2 766.03 58.89 52.59 1 000 3500 v 920 -6.30 2141 74
2 766.03 56.12 49.82 1 000 3500 v 920 -6.30 418 54
3 686.13 4095 39.15 1 000 260.0 v 114.0 -1.80 34.85 74
3 686.13 27.12 25.32 1 000 260.0 v 114.0 -1.80 2868 54
Remarks

1. Peak Result(dBuVv/m) = Peak Reading Value(dBuV/m) + Correction Factor(dB)

2. Average Result(dBuV/m) = Average Reading Value(dBuV/m) + DCCF + Correction Factor(dB)

3. DCCF(Duty Cycle Correction Factor) = 10 x Log(1/Duty Cycle)

4. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB) + Distance Factor (dB)
5. Margin(dB) = (Peak/Average) Result (dBuV/m) — (Peak/Average) Limit (dBuVv/m)
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RSE_High band_Highest channel X
1 GHz - 1.2 GHz 1.2 GHz - 10 GHz
100 100
90 1 90 1
80T 80T
GHz P L S — — SO SRR 39 R ed band B
70 70
e 60 e 60
S5 S5 $ .
2 2
8 ot 3 @
30 30
a1 a7t
10T 10T
0 + 0 + + !
1000 1050 1100 1150 1200 1.2G 2G 3G 4G 5G 3 7 8 3 10G
Frequency in MHz Frequency in Hz
Peak AVG AVG @t
Frequency Reading |Peak Result | Reading Result DCCF Bandwidth Height Pol Azimuth O;rect 1o Margin Limit
MHz] Value | [dBuv/m] | Value | dBeS\;‘/ ; [dB] [kHzl [eml H/V] [deg] i daB /°’] [dB] [dBuV/m]
[dBuV/m] [dBuV/m] o o
1.007.78 4195 4005 1000 100.0 H 13.0 -1.90 33.95 74
2 769.77 58.07 5177 1 000 286.0 H 1310 -6.30 2223 74
2 769.77 55.17 48.87 1 000 286.0 H 1310 -6.30 513 54
3 693.04 48.09 4639 1 000 2500 v 68.0 -1.70 27.61 74
3 693.04 4265 4095 1 000 250.0 v 68.0 -1.70 13.05 54
Remarks

1. Peak Result(dBuVv/m) = Peak Reading Value(dBuVv/m) + Correction Factor(dB)

2. Average Result(dBuV/m) = Average Reading Value(dBuV/m) + DCCF + Correction Factor(dB)

3. DCCF(Duty Cycle Correction Factor) = 10 x Log(1/Duty Cycle)

4. Correction Factor(dB) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB) + Distance Factor (dB)
5. Margin(dB) = (Peak/Average) Result (dBuV/m) — (Peak/Average) Limit (dBuVv/m)
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3.5.6

<Band edges>

Test Result of Conducted Spurious Emission

Without hopping

Low band — Lowest Channels

Low band — Highest Channels

KEYSIGHT |nput RF

Input Z: 50 O Atten: 46 dB PNO: Fast

\Avg Type: Log-Power 3456 | KEYSIGHT 'nput RF Input Z: 50 Q Atten: 46 dB PNO: Fast \Avg Type: Log-Power 3456
(Corrections: On Preamp: Off Gate: Off \Avg|Hold >100/100 s A /| (Corrections: On Preamp: Off Gate: Off \Avg|Hold:>100/100 N .
G mign Auto IFreq Ref: Int (S) IF Gain: Low [Trig: Free Run W G mign Auto IFreq Ref. Int (S) IF Gain: Low Trig: Free Run W
- INFE: Adaptive Sig Track: Off NNNNN INFE: Adaptive Sig Track: Off NNNNN
1 Spectrum v AMkr1 -43.015 0 MHz|( 1 spectrum v AMkr1 10.537 50 MHz|
Scale/Div 10 dB Ref Level 35.00 dBm -59.19 dB||Scale/Div 10 dB Ref Level 35.00 dBm -61.10 dB
Log Lo T T T
250 ) 250
150 —< [ 150
5.00 5.00
-5.00 -5.00
15.0 15.0
250 142 250 " m
2350 n L4 350 L
450 450
85.0 55.0
Center 614.0 MHz #Video BW 300 kHz Span 700.0 MHz| | Center 960.00 MHz #Video BW 300 kHz Span 150.0 MHz
#Res BW 100 kHz Sweep 2.67 ms (40001 pts)|| #Res BW 100 kHz Sweep 2.67 ms (40001 pts).
5 Marker Table v 5 Marker Table v
Mode Trace = Scale Y Function Function Width Function Value Mode Trace Scale Function Function Width Function Value
[T &2 T (&) 43.015 0 MHz|{A)] -50.19 dB| ¥
F 902.120 0 MHz. 24.74 dBm| 904.642 50 MHz!

High band — Lowest Channels

High band — Highest Channels

KEYSIGHT |[input: RF InputZ: 50 Atten: 46 dB PNO: Fast Avg Type: Log-Power 3456 Input: RF InpulZ 50 Q Atten’ 46 dB PNO: Fast 'Avg Type: Log-Power 3456
KEYSIGHT
) Corrections: On  Preamp: Off Gale: Off Avg|Hold:>100/100 wwwww!| |l & | Corrections: On  Preamp: Off Gate: Off \Avg[Hold:>100/100 WWW
Align: Auto Freq Ref: Int (S) IF Gain. Low Trig: Free Run ] Align: Auto Freg Ref: Int (S) IF Gain: Low Trig: Free Run

= NFE: Adapive Sig Track: Off NNNRN g NFE: Adaptive Sig Track. Off NNNNN

1 Spectrum v AMKr1 -403.550 0 MHZ|| |1 spactrum v AMkr1 34.893 75 MHz|
Scale/Div 10 dB Ref Level 35.00 dBm -61.10 dB|| [scale/Div 10 a8 Ref Level 35.00 dBm -61.63 dB|

Log v Lo

250 250 i

15.0 15.0 - -

500 oo

-5.00 -5.00

150 150

350 i | | -35.0 F

-450 -450

55.0 55.0
Center 614.0 MHz #Video BW 300 kHz Span 700.0 MHz| | |Center 960.00 MHz #Video BW 300 kHz Span 150.0 MHz
#Res BW 100 kHz Sweep 2.67 ms (40001 pts)| | |#Res BW 100 kHz Sweep 2.67 ms (40001 pts)
5 Marker Table v 5 Marker Table v

Mode Trace Scale Function Function Width Function Value Function Function Width Function Value
02
920.722 5 MHz 923.242 50 MHz.

Report No.: RFBVFV-WAY-P20090038

Page: 46 of 52

Report Format Version: BV-FRFTF-01-002



BUREAU
VERITAS

With Hopping
Low band — Lowest Channels Low band — Highest Channels
KEYSIGHT nput RF Input Z. 50 O Atften: 46 dB PNO: Fast Avg Type: Log-Power 3456 Input RF inpul Z 50 0 ‘Alten 46 dB PNO Fast lAvg Type: Log-Pow: 15
Corractions On  Preamp: Off Gate: Off AvgiHold 1001100 wwm:w 'KEYSIGHT npu B o [t ot oNO. Fasi e 3156
G ign Ao Freg Ref. Int (S) IF Gain: Low Trig: Free Run GO Jaign Auto Freq Ref- Int(S) IF Gain: Low Trig: Free Run W
- NFE: Adaptive Sig Track: Off NNNNN - INFE: Adaptive Sig Track: Off NNNNN
1 Spoctum v AMkr1 -202.125 0 MHz{| |1 spoctrum v AMKr1 67.695 00 MHz|
Scale/Div 10 dB Ref Level 35,00 dBm -61.47 dB|| Scareiiv 10 a8 Ref Level 35.00 dBm -61.83 dB
Lo T T
W/
250 250 b
15.0 f 150 A
500 5.00
5.00 500
15.0 15.0
250 m 250
350 - 350 T i
450 -45.0
550 550
Center 614.0 MHz #Video BW 300 kHz Span 700.0 MHz| | |Center 960.00 MHz #Video BW 300 kHz Span 150.0 MHz
#Res BW 100 kHz Sweep 2.67 ms (40001 pts)| | #Res BW 100 kHz. Sweep 2.67 ms (40001 pts),
5 Marker Table v 5 Marker Table v
Mode Trace | Scale X Y Function Function Width Function Value Mode  Trace | Scale Function Function Width Function Value
T B147 (&) 676
F T 904.6050 MHz| _ 25.09 dBm) F 904.638 75 MHz
High band — Lowest Channels Hihg band — Highest Channels
KEYSIGHT |Inout RF Input Z 50 Atten; 46 4B PNO: Fast [Ava Type. Log-Power 5 56| KEYSIGHT neut RF InputZ 50 @ Alten 46 dB PNO Fast lAva Type' Log-Pawer 3456
(Corrections: On Preamp: Off Gate: Off \Avg|Hold:>100/100 . (Corrections: On Preamp. Off Gate. Off \Avg|Hold >100/100 N
G mign Auto Freq Ret. Int S) IF Gain Low  [Trig. Free Run W G2 Jaign Auto Freq Ref. Int (S) IF Gain: Low  [Trig: Free Run v
INFE: Adaptive Sig Track. Off NNNNN INFE: Adaptive Sig Track: Off NNNNN
1 Spectrum v AMkr1 -151.847 5 MHz|||[ 1 Spectrum v AMKr1 67.376 25 MHZ
Scale/Div 10 dB Ref Level 35.00 dBm -60.98 dEB|||[Scale/Div 10 aB Ref Level 35.00 dBm -62.47 dB
Lot w7 Log T
250 s 250 Xj
15.0 150
5.00 - 500
-5.00 -5.00
150 15.0
250 m 250 ﬂ
350 - e ||| -35.0 s oy ;
450 -450
55.0 550
Center 614.0 MHz #Video BW 300 kHz Span 700.0 MHz|||Center 960.00 MHz #Video BW 300 kHz Span 150.0 MHz
#Res BW 100 kHz ‘Sweep 2.67 ms (40001 pts)| || #Res BW 100 kHz Sweep 2.67 ms (40001 pts)
5 Marker Table 5 Marker Table v
Mode Trace | Scale Function Function Width | _Function Value Mode | Trace | Scale Y Function Function Width Function Value
&) & MH
F 920.722 50 MHz| __ 25.30 dBm
5
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<Spurious>
Low band — Lowest Channels Low band — Middle Channels
KEYSIGHT /nput RF Input Z: 50 Atten: 46 dB PNO: Fast /Avg Type: Log-Power 3 56| KEYSIGHT |Input RF InputZ: 50 Atten’ 46 dB PNO: Fast Avg Type: Log-Power 3456
E——— Corrections: On Preamp: Off Gate: Off \Avg|Hold >100/100 . A — Corrections: On Preamp: Off Gate: Off Avg|Hold:>100/100 . .
m Align: Auto Freq Ref. Int(S) IF Gain: Low ITrig: Free Run v m Align: Auto Freg Ref. Int (S) IF Gain: Low Trig: Free Run www

= NFE: Adaptive Sig Track: Off NNNNN NFE: Adaptive Sig Track: Off NNNNN
1 Spectrum v AMKr1 907.27 MHz{|| 1 spectrum v AMKr1 897.30 MHz|
Scale/Div 10 dB Ref Level 35,00 dBm -39.64 dEB||[Scale/Div 10 B Ref Level 35.00 dBm -39.95 dB
Log - .

250 250

150 — 150

5.00 : 500

150 I oo \

250 250

-] - e [ S .
450 450

85.0 55.0
Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz| | |Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz
#Res BW 100 kHz Sweep ~34.2 ms (1001 pts)| | #Res BW 100 kHz Sweep ~34.2 ms (1001 pts)
5 Marker Table v 5 Marker Table v

Function Function Width Function Value Mode | Trace | Scale X Y Function Function Width | Function Value
F f 907.36 MHz, 25.15 dBm

Low band — Highest Channels

KEYSIGHT [inout RF ipulZ 500 Allen 46 4B BNO: Fast [Avg Typo: Log Power 3156
[ B—— Cortections: On  Preamp: Off Gate: OF |Avg|Hold >100/100 A
GO lign Auto Frog Ref: Int (S) IF Gain' Low Trig: Free Run WA
i NFE: Adaplive Sig Track O NN NN N

1 Spectrum v AMkr1 897.30 MHz|
Scale/Div 10 dB Ref Level 35.00 dBm -40.18 dB|
Lo

250
150
500
500 M
150 !

250

35,0 |t B
450
55.0

e,

Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz
#Res BW 100 kHz Sweep ~34.2 ms (1001 pts)

5 Marker Table v

Mode | Trace Scale X Y Function Functlion Width Function Value

F f 907.36 MHz
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High band — Lowest Channels

High band — Middle Channels

KEYSIGHT |nput RF Inpul Z 50 Q Aten. 46 dB PNO: Fast Avg Type. Log-Power 3456 | KEYSIGHT |Input RF Input Z: 50 0 Atten: 46 dB PNO: Fast lAvg Type' Log-Power 3456
@ (Corrections: On Preamp: Off Gala,ron Avg|Hold:>100/100 W Corrections: On Preamp: Off Gate: Off \Avg|Hold:>100/100 WWWWW
Align: Auto Freg Ref: Int (S) IF Gain: Low Trig: Free Run G luign: Auto [Freq Ref. Int (S) IF Gain: Low Trig: Free Run W
- INFE: Adaptive Sig Track: Off NNNNN INFE: Adaptive Sig Track: OF NNNNN
1 Spectrum v AMkr1 927.21 MHz||| 1 spectrum v AMkr1 927.21 MHz,
ls;camnw 10d8 Ref Level 35.00 dBm -41.00 dB |[scale/Div 10 aB Ref Level 35.00 dBm -40.87 dB|
og Lo
250 25.0
15.0 15.0
5.00 oo
-5.00 m -5.00
150 ! 150
50| geebedes sl f : t -35.0 |y
450 450
55.0 55.0
Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz | |Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz!
#Res BW 100 kHz Sweep ~34.2 ms (1001 pts) | #Res BW 100 kHz Sweep ~34.2 ms (1001 pts)
5 Marker Table v

Mode = Trace | Scale Function
W

Function Width

5 Marker Table v

Function Value

I
917.33 MHz

Mode  Trace | Scale Function Function Width Function Value

917.33 MHz,

High band — Highest Channels

KEYSIGHT |Input: RF Input Z 50 Q Alten: 46 dB PNO: Fast ‘Avg Type: Log-Power 3456
Corrections: On  Preamp: Off Gate: Off \AvgIHold >100/100 —
G2 Jign: Auto Freq Ref. Int (S} IF Gain. Low Trig: Free Run e
= NFE: Adaptive Sig Track Off NNNNN
1 Spectrum v AMKr1 917.24 MHz
Scale/Div 10 dB Ref Level 35.00 dBm -40.98 dB|
250
150
5.00
-5.00
150
250 . S R R R N s . — ] ko
50— I - } .
-450
550
Start 30 MHz #Video BW 300 kHz Stop 10.000 GHz
#Res BW 100 kHz

Sweep ~34.2 ms (1001 pts)

5 Marker Table v

Mode Trace | Scale

Function
¥

Function Width

Function Value

927.30 MHz,
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3.6 AC Conducted Emissions (150 kHz to 30 MHz)

3.6.1 Regulation

§15.207(a) : Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to
be connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the
following table, as measured using a 50 uH/50 ohms line impedance stabilization network (LISN). Compliance with
the provisions of this paragraph shall be based on the measurement of the radio frequency voltage between each
power line and ground at the power terminal. The lower limit applies at the boundary between the frequency ranges.

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

3.6.2 Test Procedure

a) The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected
to the power mains through a line impedance stabilization network (LISN). Other support units were

connected to the power mains through another LISN. The two LISNs provide 50 ohm / 50 pH of coupling
impedance for the measuring instrument.

b) Both lines of the power mains connected to the EUT were checked for maximum conducted interference.

c) The frequency range from 150 kHz to 30 MHz was searched. Emission levels under (Limit — 20 dB) was not
recorded.

Remark : The resolution bandwidth and video bandwidth of test receiver is 9 kHz for quasi-peak detection (QP) and
average detection (AV) at frequency 0.15 MHz — 30 MHz.

3.6.3 Deviation from Test Standard

No deviation.
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3.6.4 Test Setup

Vertical Ground
/ Reference Plane / Test Receiver

—~— 1
O O O O
40cm EUT - do o0
80cm
LISN
| Ll n & Il
IN L

\ Horizontal Ground
Reference Plane

3.6.5 Test Result
N/A
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services Korea. Our laboratories are FCC recognized accredited test firms
and accredited and approved according to ISO/IEC 17025.

Test Firm Name : BV CPS ADT Korea Ltd.

Address : Innoplex No.2 106, Sinwon-ro 306, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675 KOREA
FCC

Designation Number : KR0158
Test Firm Registration Number : 666061

ISED

Designation Number : KR0158
Test Firm Registration Number : 25944

If you have any comments, please feel free to contact us at the following:

Email: Meyer.Shin@bureauveritas.com
Web Site: www.bureauveritas.co.kr/cps/eaw

The address and road map of all our labs can be found in our web site also.

- End of report -
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