T /4-DQPSK MODULATION IN LOW CHANNEL
Hopping off

s Keysight Spectrum Analyzer - Swept SA

RL RF 500 AC CORREC |

Center req 2.398500000 GHz
PNO: Fast
IFGain:Low

| SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

AvglHold: 100/100

—— 1rig: Free Run
Atten: 30 dB

Mkr3 2.397 514 GHz
-44.550 dBm

Bal_s,

|
IV
T

Stop 2.407000 GHz
Sweep 1.667 ms (1001 pts)

MKR| MODE TRC FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~

SCL X Y
| 2402155 GHz| 4.981 dBm
2.400 000 GHz 30.923 dBm
ITIE 2.397 514 GHz -44.550 dBm
r ]

Hopping on

Auto Tune

Center Freq
2.398500000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.407000000 GHz

CF Step
1.700000 MHz

Auto Man

Freq Offset

' Keysight Spectrum Analyzer - Swept SA

| SENSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

AvglHold: 100/100

RF 00 AC CORREC |

Center Freq 2.398500000 GHz

PNO: Fast ~»—
IFGain:Low

[12:18:40 PMIul 13,2020

Trig: Free Run
Atten: 30 dB

Ref 20.00 dBm

10 dBidiv
Log

MKR| MODE TRC| SCL X Y FUNCTION FUNCTION VALUE =~ =~
(N [1[f 2.403 039 GHz 4636dBm| [ [ 000 |
PA N [1]f] 2.400 000 GHz 3269dBm| [ ]

IZIE 2.398 092 GHz 45632dBm| [ [ ]
e e A A

FUNCTION WIDTH

20w~ G A
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StartFreq
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Stop Freq
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CF Step
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Freq Offset
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T /4-DQPSK MODULATION IN HIGH CHANNEL
Hopping off

s Keysight Spectrum Analyzer - Swept SA \EHE|@
RL RF 500 AC CORREC | | SENSE:INT] ALIGN AUTO
Center Freq 2.487500000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

Stop 2.50000 GHz CF Step

Sweep 2.400 ms (1001 pts) 2.500000 MHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~

[(§ N [1[f] 2 4au 000 GHz 3. sra dBm

2 IIII]I] 2.483 500 GHz 47.511 dBm

- 2.487 500 GHz -50.025 dBm Freq Offset
r 1

= oW~ oo AW

Hopping on

' Keysight Spectrum Analyzer - Swept SA ==
RL | RF 500 AC CORREC | [ SENSE:INT ALIGN AUTO  [12:19:20 PMJul 13,2020
Center Freq 2.487500000 GHz ) Avg Type: Log-Pwr
PNO: Fast =+ 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

10 dBidiv. Ref 20.00 dBm
Log

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

CF Step
2.500000 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~
[ N [ 1(F 2 479 850 GHz 3 641 dBm [ 00| 000000
lIll]l] 2.483 500 GHz $1246dBm| [ [ ]
IZIE 2.498 875 GHz 63102dBm| [ | Freq Offset
- - -
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8-DPSK MODULATION IN LOW CHANNEL
Hopping off

s Keysight Spectrum Analyzer - Swept SA \EHE|@
RL RF 500 AC CORREC | | SENSE:INT] ALIGN AUTO
Center Freq 2.398500000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune
Ref 20.00 dBm

Center Freq
2.398500000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.407000000 GHz

Stop 2.407000 GHz CF Step

Sweep 1.667 ms (1001 pts) 1.700000 MHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~

fl N [1[Ff[ = 2402155GHz| 4. saa dBm| |

2 IIII]I] 2.400 000 GHz 30332dBm| |

N 1] - 2.398 500 GHz 37918dBm| | Freq Offset
- - /-

= oW~ oo AW

Hopping on

' Keysight Spectrum Analyzer - Swept SA ==
RL | RF 500 AC CORREC | [ SENSE:INT ALIGN AUTO  [12:16:59 PMJul 13, 2020
Center Freq 2.398500000 GHz ) Avg Type: Log-Pwr
PNO: Fast =+ 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

1LD ngdw Ref 20.00 dBm

CenterFreq
2.398500000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.407000000 GHz

CF Step
1.700000 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~
(0l N [ 1[f[ 2403141 GHz| 4. 962 dBm [ 00| 000000
[ N [1[f] 2.400 000 GHz 30187dBm| [ ]
IZIE 2.397 650 GHz 46877dBm| [ | Freq Offset
- - - -

0 Hz
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8-DPSK MODULATION IN HIGH CHANNEL
Hopping off

s Keysight Spectrum Analyzer - Swept SA \EHE|@
| RF 500 AC CORREC | | SENSE:INT] ALIGN AUTO
Center Freq 2.487500000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

Stop 2.50000 GHz CF Step

Sweep 2.400 ms (1001 pts) 2.500000 MHz
Auto Man

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~

[(§ N [1[f] 2 4au 150 GHz 3. 647 dBm

)l N [1[f] 2.483 500 GHz -43.998 dBm

ITIE_ 487 500 GHz| ___ -60.855 dBm| Freq Offset
- - /-

= oW~ oo AW

Hopping on

' Keysight Spectrum Analyzer - Swept SA ==
RL | RF 500 AC CORREC | [ SENSE:INT ALIGN AUTO _ [12:17:41 PMJul 13,2020
Center Freq 2.487500000 GHz ) Avg Type: Log-Pwr
PNO: Fast =+ 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

10 dBidiv. Ref 20.00 dBm
Log

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

CF Step
2.500000 MHz

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~ =~
(0l N |1 [f[  2475025GHz] 3 ¢43 dBm [ 00| 000000
[ N [1[f] 2.483 500 GHz 46850dBm| [ [ ]
IZIE 2.498 200 GHz 53406dBm| [ | Freq Offset
N A A A

0 Hz
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10. RADIATED EMISSION
10.1. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine the
position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth under
Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz RBW and 3MHz VBW for peak reading. Place the measurement
antenna away from each area of the EUT determined to be a source of emissions at the specified
measurement distance, while keeping the measurement antenna aimed at the source of emissions at each
frequency of significant emissions, with polarization oriented for maximum response. The measurement
antenna may have to be higher or lower than the EUT, depending on the radiation pattern of the emission
and staying aimed at the emission source for receiving the maximum signal. The final measurement
antenna elevation shall be that which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m to 4 m above the ground or
reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then testing
will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not have 3 dB

margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will be
stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in average
mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the
recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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The following table is the setting of spectrum analyzer and receiver.
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Spectrum Parameter

Setting

Start ~Stop Frequency

9KHz~150KHz/RB 200Hz for QP

Start ~Stop Frequency

150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency

30MHz~1000MHz/RB 120KHz for QP

Start ~Stop Frequency

1GHz~26.5GHz
1MHz/3MHz for Peak, 1MHz/3MHz for Average

Receiver Parameter

Setting

Start ~Stop Frequency

9KHz~150KHz/RB 200Hz for QP

Start ~Stop Frequency

150KHz~30MHz/RB 9KHz for QP

Start ~Stop Frequency

30MHz~1000MHz/RB 120KHz for QP

Tel: +86-7552523 4088
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10.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

| | R Antenna

- Im -

Metal Full Soldered Ground Plane

=
=0l o5 —

Spectrum Analyzer / Receiver

System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

! O
i: 3m ——
1]

T

1
Metal Full Soldered Ground Plane

==

- Spectrum Analyzer ; i
System Simulator P hyz Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

Ant. feed [
| point
—_— —_—»| L —
2% i DC 1-4m

Metal Full Soldered Ground Plane

System Simulator
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10.3. LIMITS AND MEASUREMENT RESULT
15.209 Limit in the below table has to be followed

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Note: All modes were tested For restricted band radiated emission,
the test records reported below are the worst result compared to other modes.

10.4. TEST RESULT
RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.
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RADIATED EMISSION BELOW 1GHZ

BLUETOOTH KARAOKE
EUT Model Name SMM548
MICROPHONE
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 4 Antenna Horizontal
669 dBuV/m
Limit: —_—
Margin: —_—
% %
I i ]
g WWMWWW
! WM
-13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Freq. |Readi Factor (M t| Limit | O '
No. Mk req eading acior easuremen m Wer DE‘[E{!'[CIF_
MHz dBuV dBim dBuVm dBuVim | dB
1 1609500 | 1549 | 19.09 34.58 4350 |-892 | peak
2| * | 2272333 | 2612 | 1648 42 B0 45,00 |-3.40 | peak
3|1 | 2611833 | 2408 | 1841 42.47 4500 |-353| QP
4 |1 | 2757333 | 2102 | 1959 40.61 4600 |-539 | QP
5 4050667 | 1049 | 2308 3357 46,00 |-12.43| peak
& 679.9000 | 2.81 2791 30.72 46,00 |-15.28| peak

RESULT: PASS

| Attestation of Global Compliance(Shenzhen)Co.,Ltd.
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BLUETOOTH KARAOKE
EUT M | Nam MM54
U MICROPHONE GG NENE SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 4 Antenna Vertical
66.9 dBu¥/m
Limit: —_—
Margin: —_—
|
| L
1
2 wj
&
27
-13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Freq. |Readi Factor M t| Limit | O '
No. Mk req cading acior easuremen m WEr DE‘[E{:ICIF_
MHz dBuV dBim dBuV/m dBuVim | dB
11| 30,0000 | 22985 | 1247 35.12 40,00 |-4.38 | peak
2 B0.7167 | 17.39 | 1596 33.35 40,00 |-6.65 | peak
3| * | 1480167 | 2054 | 19.21 39.75 4350 |-375| QP
4 2417833 | 1805 | 18563 36.68 45.00 |-9.32 | peak
5 267.6500 | 19.18 | 18.93 38.11 46,00 |-T.89 | peak
& 4050667 | 658 | 2308 29.66 46.00 |-16.34| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. All test modes had been pre-tested. The mode 4 is the worst case and recorded in the report.
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RADIATED EMISSION ABOVE 1GHZ

BLUETOOTH KARAOKE
EUT MICROPHONE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MH2) (dBuv) (dB) (dBuV/m) (dBuV/m) (dB)
4804.000 45.63 0.08 45.71 74 -28.29 peak
4804.000 37.41 0.08 37.49 54 -16.51 AVG
7206.000 40.25 2.21 42.46 74 -31.54 peak
7206.000 31.59 2.21 33.8 54 -20.2 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
BLUETOOTH KARAOKE
EUT MICROPHONE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin value T
(MH2) dBuv) (dB) (dBuvVim) (dBpV/m) (dB) alue Les
4804.000 45.37 0.08 45.45 74 -28.55 peak
4804.000 37.15 0.08 37.23 54 -16.77 AVG
7206.000 41.29 2.21 435 74 -30.5 peak
7206.000 31.58 2.21 33.79 54 -20.21 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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BLUETOOTH KARAOKE
EUT MICROPHONE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 2 Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MH2) (dBuVv) (dB) (dBuVv/m) (dBuV/m) (dB)
4882.000 46.32 0.14 46.46 74 -27.54 peak
4882.000 38.01 0.14 38.15 54 -15.85 AVG
7323.000 41.54 2.36 43.9 74 -30.1 peak
7323.000 32.49 2.36 34.85 54 -19.15 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
BLUETOOTH KARAOKE
EUT MICROPHONE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 2 Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin value T
(MH2) (dBuv) (dB) (dBuvim) (dBuV/m) (dB) alue LER
4882.000 46.58 0.14 46.72 74 -27.28 peak
4882.000 37.42 0.14 37.56 54 -16.44 AVG
7323.000 41.37 2.36 43.73 74 -30.27 peak
7323.000 31.22 2.36 33.58 54 -20.42 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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BLUETOOTH KARAOKE
EUT MICROPHONE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Value Type
(MH2) (dBuVv) (dB) (dBuVv/m) (dBuV/m) (dB)
4960.000 48.15 0.22 48.37 74 -25.63 peak
4960.000 39.14 0.22 39.36 54 -14.64 AVG
7440.000 42.36 2.64 45 74 -29 peak
7440.000 32.43 2.64 35.07 54 -18.93 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
BLUETOOTH KARAOKE
EUT MICROPHONE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin value T
(MH2) (dBuv) (dB) (dBuvim) (dBpV/m) (dB) o PE
4960.000 46.97 0.22 47.19 74 -26.81 peak
4960.000 38.24 0.22 38.46 54 -15.54 AVG
7440.000 42.14 2.64 44.78 74 -29.22 peak
7440.000 33.71 2.64 36.35 54 -17.65 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

RESULT: PASS

Note:
Other emissions from 1G~25GHz are 20dB below the limits.. No recording in the test report.
Factor = Antenna Factor + Cable loss - Amplifier gain, Over=Measure-Limit.

The “Factor” value can be calculated automatically by software of measurement system.

All test modes had been tested. The GFSK modulation is the worst case and recorded in the report.
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TEST RESULT FOR RESTRICTED BANDS REQUIREMENTS

EUT hBAII_éJFIEggSEI;IIE(ARAOKE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Horizontal

RESULT: PASS

PK

s Keysight Spectrum Analyzer - Swept SA
5 A CORREC SENSE:INT| [ ALIGN AUTO __[12:07:19 PMJul 13, 2020
Avg Type: Log-Pwr
PNO: Fast —w— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Auto Tune
10 dBidiv__ Ref 116.99 dBpV/m
Log

CenterFreq
2.388500000 GHz

StartFreq
2.370000000 GHz

Stop Freq
2.407000000 GHz

Stop 2.40700 GHz| CF Step
Sweep 1.000 ms (1001 pts) 3.700000 MHz
uto Man

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
[1]f] 2401820GHz| 100208dBuV/m| [ [ @ |

[ 2390000GHz| 36.007dBwV/m[ [ [ |
2390000 GHz| 36.007 dBuV/m I Freq Offset

AV

s Keysight Spectrum Analyzer - Swept SA
5 A CORREC SENSE:INT| [ ALIGN AUTO___[12:07:29 PMJul 13, 2020
Avg Type: RMS
PNO: Fast —w— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Auto Tune
10 dBidiv__ Ref 116.99 dBpV/m
Log

CenterFreq
2.388500000 GHz

Stop Freq
2.407000000 GHz

Stop 2.40700 GHz CF Step
Sweep 1.000 ms (1001 pts) 3.700000 MHz
Auto Man

MKR MODE TRC| SCL| X

2.401 968 GHz| 94.444 dBuV/m
25.460 dBuV/m

[ f] 2.388 500 GHz| 25267 dBuV/m

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

Freq Offset
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EUT

BLUETOOTH KARAOKE

MICROPHONE Model Name

SMM548

Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Vertical

RESULT: PASS

PK

= Keysight Spectrum Anal

CORREC SENSE:INT| [ ALIGN AUTO __[12:08:11 PMJul 13, 2020
Avg Type: Log-Pwr
PNO: Fast —w— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

c
2.388

2.370

2.407

Stop 2.40700 GHz

Auto Tune

enter Freq
500000 GHz

StartFreq
000000 GHz

Stop Freq
000000 GHz

CF Step
Sweep 1.000 ms (1001 pts) 3.700000 MHz

uto

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

[1]f] 2401857 GHz| 98203dBuV/m| [ [ 0|

Freq Offset

Man

AV

= Keysight Spectrum Anal

SENSE:INT] [ ALTGN AUTO [ 12:08:22 PMJul 13, 2020
Avg Type: RMS
PNO: Fast —w— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

c
2.388

2.407

Stop 2.40700 GHz

Sweep 1.000 ms (1001 pts) 3.700000 MHz

Auto

11 f] 2402 005 GHz| 92.409 dBuV/m
2.390 000 GHz| 23.385 dBuV/m

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

.

=
H
g
g
El
2
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Auto Tune

enter Freq
500000 GHz

Stop Freq
000000 GHz

CF Step

Man

Freq Offset
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BLUETOOTH KARAOKE

EUT MICROPHONE Model Name SMM548

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage

Test Mode Mode 3 Antenna Horizontal

PK

= Keysight Spectrum Anal

CORREC SENSE:INT| [ ALIGN AUTO __[12:14:32 PMJul 13, 2020
Avg Type: Log-Pwr
PNO: Fast —w— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Auto Tune

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2500000000 GHz

CF Step
2.500000 MHz
uto Man

MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
[1]f] 2479725GHz| 98900dBuV/m| | 0 [ 0@ |
2483500GHz| 49.597dBuV/m| [ | |

2487500GHz| 38700dBuVim| [ [ | FreqOffset

AV

= Keysight Spectrum Anal

SENSE:INT] [ ALTGN AUTO __ [12:14:43 PMJul 13, 2020
Avg Type: RMS
PNO: Fast —w— 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Auto Tune

CenterFreq
2.487500000 GHz

Stop Freq
2500000000 GHz

Stop 2.50000 GHz| CF Step
Sweep 1.000 ms (1001 pts) 2500000 MHz
Auto Man

11 f] 2480025 GHz| 93.248 dBuV/m
2.483 500 GHz|  31.204 dBuV/m

MKR MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION VALUE  »

Freq Offset

.

=
H
g
g
El
2
&

RESULT: PASS
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EUT hBAII_éJFIEggSEI;IIE(ARAOKE Model Name SMM548
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Vertical

PK

= Keysight Spectrum Anal
RL RF B CORREC SENSE:INT| [ ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Auto Tune

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =

L] 2479750 GHz| 96.906 dBuV/m
[f[ 2483500 GHz| 50480 dBuV/m|
E 2.487 500 GHz| 37.049 dBuV/m

MKR MODE TRC| 5CL| X

1

AV

e Keysight Spectrum Anal

SENSE:INT] [ ALIGN AUTO  [12:15:35 PMJul 13, 202
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Auto Tune

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

Stop Freq
2.500000000 GHz

Stop 2.50000 GHz CF Step
Sweep 1.000 ms (1001 pts) 2500000 MHz
uto Man

MKR| MODE TRC| SCL| X FUNCTION | FUNCTION WIDTH FUNCTION VALUE ~ »
2.479 975 GHz
2.483 500 GHz

ua
[f] 2487500 GHz] Freq Offset
[

So0E~NOoABN

1

=
H
8
]
El
2
G

RESULT: PASS
Note: The factor had been edited in the “Input Correction” of the Spectrum Analyzer. The GFSK modulation is
the worst case and recorded in the report.
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11. NUMBER OF HOPPING FREQUENCY
11.1. MEASUREMENT PROCEDURE
The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:
1. Span: The frequency band of operation. Depending on the number of channels the device supports, it may
be necessary to divide the frequency range of operation across multiple spans, to allow the individual channels
to be clearly seen.
2. RBW: To identify clearly the individual channels, set the RBW to less than 30% of the channel spacing or the
20 dB bandwidth, whichever is smaller.
3. VBW = RBW. Sweep: Auto. Detector function: Peak. Trace: Max hold.
4. Allow the trace to stabilize.
11.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 8.2
11.3. MEASUREMENT EQUIPMENT USED
The same as described in section 6
11.4. LIMITS AND MEASUREMENT RESULT

MEASUREMENT
LIMIT (NO. OF CH RESULT
TOTAL NO. OF ( ) (NO. OF CH)
HOPPING CHANNEL
>=15 79 PASS

TEST PLOT FOR NO. OF TOTAL CHANNELS

. Keysight Spectrum Analyzer - Swept SA
0 RL RF 500 AC CORREC | SENSE:INT] [ ALIGN AUTO
Center Freq 2.441750000 GHz . Avg Type: Log-Pwr
PNO: Fast =»- 1rig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 30 dB

Auto Tune

Ref 20.00 dBm

CenterFreq
2.441750000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.483500000 GHz

CF Step
8.350000 MHz

Freq Offset
0 Hz

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

Note: The GFSK modulation is the worst case and recorded in the report.
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12. TIME OF OCCUPANCY (DWELL TIME)
12.1. MEASUREMENT PROCEDURE

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:
1. Span: Zero span, centered on a hopping channel.
2. RBW shall be<cchannel spacing and where possible RBW should be set >> 1/ T, where T is the expected
dwell time per channel.
3. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The trigger
level might need slight adjustment to prevent triggering when the system hops on an adjacent channel; a
second plot might be needed with a longer sweep time to show two successive hops on a channel.
4. Detector function: Peak. Trace: Max hold.
5. Use the marker-delta function to determine the transmit time per hop.
6. Repeat the measurement using a longer sweep time to determine the number of hops over the period
specified in the requirements. The sweep time shall be equal to, or less than, the period specified in the
requirements. Determine the number of hops over the sweep time and calculate the total number of hops in the
period specified in the requirements, using the following equation:

(Number of hops in the period specified in the requirements) = (number of hops on spectrum analyzer) x
(period specified in the requirements / analyzer sweep time)
7. 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.

12.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 8.2

12.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6

12.4. LIMITS AND MEASUREMENT RESULT

Time of Pulse . . . o
Number of hops in the period Sweep Time Limit

Channel for DH5 N .
specified in the requirements (ms) (ms)

(ms)

Low 2.874 22*4 252.912 400
Middle 2.874 23*4 264.408 400
High 2.874 22%4 252.912 400

Note: The GFSK modulation is the worst case and recorded in the report.
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TEST PLOT OF LOW CHANNEL

. Keysight Spectrum Analyzer - Swept SA
RL | RF 500 AC CORREC | [ SENSE:INT ALIGN AUTO  [12:25:23P
Center Freq 2.402000000 GHz Trig Delay-2.000 ms  Avg Type: Log-Pwr
PNO: Fast =#- 1rig: Video
IFGain:Low Atten: 30 dB

Auto Tune
1LD ngdlv Ref 20.00 dBm
CenterFreq

2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz

CF Step
1.000000 MHz
Aut:

Freq Offset

-E0.0

0.0 I“ |u| i .|W‘I Il‘l\ | I \Hllwl (1 .

Center 2.402000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

msG |1 Points changed:; all traces cleared

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC | | SENSE:INT] ALIGN AUTO

Center Freq 2.402000000 GHz Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run

IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

Center 2.402000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 7.902 s (30000 pts

msc | 1File <image.png> saved
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TEST PLOT OF MIDDLE CHANNEL

s Keysight Spectrum Analyzer - Swept SA
RL | RF 500 AC [ CORREC | [ SENSE:INT] ALIGN AUTO
Center Freq 2.441000000 GHz Trig Delay-2.000 ms  Avg Type: Log-Pwr
PNO: Fast =#- 1rig: Video
IFGain:Low Atten: 30 dB

Auto Tune

CenterFreq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

-E0.0

I IL“..HM.
| 8 s

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

msG |1 Points changed:; all traces cleared

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC | | SENSE:INT] ALIGN AUTO
Center Freq 2.441000000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

Center 2.441000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 7.902 s (30000 pts

msc | 1File <image.png> saved
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TEST PLOT OF HIGH CHANNEL

s Keysight Spectrum Analyzer - Swept SA
RL | RF 500 AC [ CORREC | [ SENSE:INT] ALIGN AUTO
Center Freq 2.480000000 GHz Trig Delay-2.000 ms  Avg Type: Log-Pwr
PNO: Fast =#- 1rig: Video
IFGain:Low Atten: 30 dB

Auto Tune

CenterFreq
2.480000000 GHz

StartFreq
2.480000000 GHz

Stop Freq
2.480000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

Center 2.480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz

msG |1 Points changed:; all traces cleared

s Keysight Spectrum Analyzer - Swept SA
RL RF 500 AC CORREC | | SENSE:INT] ALIGN AUTO
Center Freq 2.480000000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.480000000 GHz

Stop Freq
2.480000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset

Center 2.480000000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 7.902 s (30000 pts

msc | 1File <image.png> saved
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13. FREQUENCY SEPARATION
13.1. MEASUREMENT PROCEDURE
The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:
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 as necessary to best
identify the center of each individual channel.
3. Video (or average) bandwidth (VBW) = RBW.
4. Sweep: Auto. e) Detector function: Peak. f) Trace: Max hold. g) Allow the trace to stabilize.
Use the marker-delta function to determine the separation between the peaks of the adjacent channels.
13.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 6.2
13.3. MEASUREMENT EQUIPMENT USED
The same as described in section 6.3
13.4. LIMITS AND MEASUREMENT RESULT

CHANNEL LIMIT RESULT
CHANNEL SEPARATION
MHz KHz
Pass
CHO1-CHO02 1.000 >=2/3 20 dB BW

TEST PLOT FOR FREQUENCY SEPARATION

' Keysight Spectrum Analyzer - Swept SA

(I RF 500 Al CORREC | SENSE:INT] [ ALIGN AUTO  [12:23:42 PM1ul 13,2020
Center Freq 2.402500000 GHz ] Avg Type: Log-Pwr

PNO: Wide -+ 1rig: FreeRun Avg|Hold: 100/100

IFGain:Low Atten: 30 dB

Mkr2 2.402 967 GHz Auto Tune
Ref 20.00 dBm 2353 dBm

Center Freq
2.402500000 GHz

StartFreq
2.401000000 GHz

Stop Freq
2.404000000 GHz

Center 2.402500 GHz Span 3.000 MHz| CF Step
#Res BW 30 kHz #VBW 100 kHz Sweep 3.197 ms (1000 pts) 300.000 kHz

MKR MODE TRC| SCL X G FUNCTION FUNCTION WIDTH FUNCTION VALUE =~

il N [ 1[f] 2.401 967 GHz 2481dBm| [ 000 00000 |
2 IIIII= 2.402 967 GHz 2368dBm| [ 0 00000000
r ]

SO WmND O AW
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14. FCC LINE CONDUCTED EMISSION TEST
14.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

14.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support

\ a0cm =80cm
A0crm

LISH

aicm
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14.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12 mm
non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC 5V power from adapter which received AC120V/60Hz power from a LISN.

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a 50
ohm load and Line 2 connected to the Analyzer / Receiver.

7. Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

9. The test mode(s) were scanned during the preliminary test.

S

©

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

14.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

2. Ascan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used to
calculate the emission level and compare reading to the applicable limit. If EUT emission level was
less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

3. The test data of the worst case condition(s) was reported on the Summary Data page.
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14.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST

Line Conducted Emission Test Line 1-L

Lewel [dBu\]

Mp-——fp-—--- [ T e R I S T T T T R R T I R
| 1 [ I l l [ N l 1
Bp---r-—+ T nheil it il i e ol e == === == - T T 1
1 1 T T T T T T T T T 1 1 1 1 1 1 1 1
-k === ey S L 1
50 1 1 L L L Ll L L L ] 1 1 11 1 1
1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 [ 1 1
[~~~ r—— -~~~ /i ottt i il ot Rl Bl M ittt T 1
| 1 [ I T I I I [ R T T I I 1

[ 4 =

1 1

40
1 I
a0 - .,.Il-'-.u mim s ==k —— k- = B e e e L e B B A et T it
._,'.' il 1w ™ L ;{r_ﬂ_‘#ﬁ
il Ly Y p
e T T T T TR TR TP R Ty -
1
10

[ dx""Ll""'\-’ e 1 1 1 1 1
A A

4 S S S O e |
1 1 1 1 1 1 1 [ | 1
1 | 1 | | | I T B | | | ||
-10p---r----——r---r—-—tr-—4—--r-I-t-F-——-——--—-p--—-—- F-4-—-4-t—4—---———-——-q4-—--—--
1 1 1 1 1 1 I [ | 1 1 1 1 1 [ |
_Eﬂ 1 1 1 1 1 11 1 1 1 1 1 1 1 11 1 ]
160k 300k 400k GO0k EI]OR M M 3M 4N EM GM BM 10M 20 30M
Frequency [Hz]
HE3 agc_fin
MEASUREMENT RESULT: "ago fin"
202077714 17:04
Frequency Level Transd Limit Margin Detector Line PE
MH= dBuV dB dBuW dBE
0.154000 22.40 9.3 6E 43.4 (QF L1 FLG
0.180000 23.20 9.3 &4 40.8 QP L1 FLG
0.294000 21.e0 9.3 &0 33.8 QF L1 FLC
0.44g000 19,80 9.3 27 37.0 QF L1 FLG
0.72e000 20.80 9.3 LT 35.4 QF L1 FLC
0.92g000 Z1.60 9.3 56 3d4.4 QF L1 FLC
MEASURBEMENT RESULT: "agc fin2"
2020/7/14 17:04
Frequency Level Transd Limit Margin Detector Line PE
MH= dBuV dB dBuv dB
0.154000 15.&0 9.3 SE 40.2 RV L1 FLG
0.190000 14.80 9.3 54 39.1 &AWV Ll FLC
0.282000 14,00 9.3 51 3g.B AV Ll FLG
0.44&000 10.80 9.3 47 3.1 AV Ll FLG
0.710000 10.00 9.3 i 3g.0 AV Ll FLC
0.%2e000 10.40 9.3 i 35.8 AV Ll FLG
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Line Conducted Emission Test Line 2-N

Level [dBu\]
"""""""""""""""""""" 5 e T o T e
! ! ! HE R ! !
_________!______!____!__ I 1 1 1 1 1 1 1
| | | 1 | | [ | 1 |
e m e m— e m m— o — = = o= - e ——— T 1
T 1 1 1 1 o 1 1
1 I 1 1 1 1 1 [ 1 |
[t ey It ety et Tty M i B it 1
| | | 1 | | [ | 1 1
__ - _:_ -] _I___'?___ [ ) EPSNNER T
T v-'”‘" ‘ FT"
10"——I'——'——I—'——I'——:"ﬂ—':——l"f—l"——'——"— -= =—====r ==
1 1 1 1 1 1 1 [} 1 I 1 1 1 1 1
e S e a sa e i st bod- -4
1 1 1 1 1 1 1 [} 1 1 1 1 1 1 1 o 1 1
_‘”:l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
150k 0Dk 400k 60Dk BOOk 1M M 3M 4M 5M M BM 10M 20M  30Mm
Frequency [Hz]
xME3 agc_£in
MEASUREMENT RESULT: "agc f£in™
202047714 1le:59
Frequency Level Transd Limit Margin Detector Line FE
MH= dBpV dB dBuW dB
0.158000 4g.10 9.3 6E 3 P H FLG
0.182000 45.40 9.3 &4 18.0 P H FLO
0.210000 43.60 9.3 &3 19.8 P H FLO
0.262000 42.70 9.3 &6l 18.7 P H FLZ
0.318000 42.40 9.3 &0 17.4 P H FLO
0.730000 40,00 9.3 Se 1&.0 P H FLG
MEASURFEMENT RESULT: “agc_fin.? "
202077714 17:00
Frequency Level Transd Limit Margin Detector Line PE
MH= dBpV dB dBu¥ dBE
0.154000 28.10 9.3 SE 27.7 AW H FLO
0.182000 27.70 9.3 54 Ze.7 LW H FLO
0.20€000 27.e0 9.3 53 Z25.8 AW H FLZ
0.2&e2000 26.20 9.3 51 25.2 AW H FLO
0.318000 25.70 9.3 50 Z4.1 &AW H FLG
0.730000 33.10 9.3 i 2.9 AV H FLZ

RESULT: PASS

Note: All the test modes had been tested, the mode 1 was the worst case. Only the data of the worst case
would be record in this test report.

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Tel: +86-7552523 4088 E-mail: agc@agc-cert.com Web: http://cn.agc-cert.com/




®
A\GC Report No.: AGC04138200702FEQ3

Page 63 of 70

APPENDIX A: PHOTOGRAPHS OF TEST SETUP
RADIATED EMISSION TEST SETUP BELOW 1GHZ
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CONDUCTED EMISSION TEST SETUP
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APPENDIX B: PHOTOGRAPHS OF EUT
ALL VIEW OF EUT

T g e )
k MACHINE

TOP VIEW OF EUT

20
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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QL 0z o0g or 0S 09 0L 06 OOL oL o0z ot ov 08 o
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og 06 OO0l o} Yy 0 03 0L
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BACK VIEW OF EUT
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LEFT VIEW OF EUT
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RIGHT VIEW OF EUT

VIEW OF EUT(PORT)
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OPEN VIEW OF EUT

INTERNAL VIEW-1 OF EUT
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INTERNAL VIEW-2 OF EUT

----END OF REPORT----
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