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10. MAXIMUM CONDUCTED OUTPUT POWER SPECTRAL DENSITY

10.1 MEASUREMENT PROCEDURE
(). Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator
(2). Set the EUT Work on the top, the middle and the bottom operation frequency individually.
(3). Set SPA Trace 1 Max hold, then View.

Note: The method of AVGPSD-1 in the ANSI C63.10 (2013) item 11.10 was used in this testing.

10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
Refer To Section 8.2.

10.3 MEASUREMENT EQUIPMENT USED
Refer To Section 6.
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10.4 LIMITS AND MEASUREMENT RESULT

Mode Channel PSD [dBm/20kHz] Limit[dBm/3kHz] Verdict
LCH -0.556 8 PASS

11b MCH -0.883 8 PASS
HCH -0.097 8 PASS

LCH -5.572 8 PASS

11g MCH -5.274 8 PASS
HCH -5.339 8 PASS

LCH -6.274 8 PASS

11nHT20 MCH -5.863 8 PASS
HCH -6.276 8 PASS

LCH -7.499 8 PASS

11nHT40 MCH -5.734 8 PASS
HCH -6.681 8 PASS
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11. RADIATED EMISSION
11.1. 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 VBW and RBW for peak reading. Then 1IMHz RBW and 10Hz
VBW for average reading in spectrum analyzer. 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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11.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz
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- Im |

Metal Full Soldered Ground Plane

==[
[ -

Spectrum Analyzer / Receiver
System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz
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! 3
i“ 3m —_—
I EUT
"f"l ]

T

1
Metal Full Soldered Ground Plane

System Simulator

=

Spectrum Analyzer / Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

Metal Full Soldered Ground Plane

System Simulator



11.3. LIMITS AND MEASUREMENT RESULT
15.209(a) Limit in the below table has to be followed
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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.
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11.4. TEST RESULT
RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.

RADIATED EMISSION BELOW 1GHZ

RADIATED EMISSION TEST- (30MHZ-1GHZ) -HORIZONTAL
66.9 dBu¥/m

Limit: —_—

—

Margin:

o el
L

b
] ; WWW
¢
22
-23
30,000 127.00 22400 321.00 418.00 H15.00 612.00 F09.00 806.00 1000.00 MHz
\o k| Freq.  |Reading| Factor |Measurement| Limit |Over | . Aﬂ‘:};ﬂf DLZELZ Comment
’ MHz dBuv dB/m dBuvim dBuVim| dB cm deqres

1 109.2167 | 14.87 | 16.91 31.78 | 43.50 [-11.72| peak

2 217.5333 | 10.10 | 17.09 2719 | 46.00 [-18.81| peak

3 3226167 | 1112 | 2026 31.38 | 46.00 |-14.62| peak

4|+ | a196186 | 1882 | 2337 4219 | 46.00 | 381 peak

5 513.3832 | 12.91 | 2525 3816 | 46.00 | 7.84 | peak

6 7300167 | 764 | 28383 3647 | 46.00 | 953 | peak

RESULT: PASS



Report No.:AGC01684200301FE04

RADIATED EMISSION TEST- (30MHZ-1GHZ) -VERTICAL

Page 41 of 66

66.9 dBu¥/m
Limit: —_—
Margin:
1 2 3
4
a3 b
' A
22
-23
30,000 127.00 224.00 321.00 418.00 515.00 612.00 F709.00 806.00 1000.00 MHz
: L Antenna| Table
Freq. Readin Factor [Measurement| Limit | Over .
No.| MK q 9 Detector | Height | Degree Comment
’ MHz dBuv dB/m dBuv/m dBuVim | dB cm degree
11" 42 9333 16.72 19.98 36.70 40.00 | -3.30 peak
2 110.8333 | 16.54 17.07 33.61 4350 [-9.89 | peak
3 135.0833 | 16.31 18.92 35.23 4350 | -8.27 | peak
4 359.8000 16.94 21.57 38.51 46.00 | -7.49 | peak
511 ] 4002167 | 19.51 2298 42 49 46.00 [ -3.51 peak
6|1 | 497.2167 | 16.83 24 .93 41.76 46.00 (-4.24 peak

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

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

3. All test modes had been pre-tested. The 802.11b at low channel is the worst case and recorded in

the report.



RADIATED EMISSION ABOVE 1GHZ
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Frequency Emission Level Limits Margin Detector
(MHz) (dBuV/m) (dBuV/m) (dB) Type comment
TX 11b 2412MHz
4824 48.66 74 -25.34 Pk Horizontal
4824 35.10 54 -18.90 AV Horizontal
7236 51.34 74 -22.66 pk Horizontal
7236 33.50 54 -20.50 AV Horizontal
4824 50.97 74 -23.03 Pk Vertical
4824 33.69 54 -20.31 AV Vertical
7236 48.47 74 -25.53 Pk Vertical
7236 37.69 54 -16.31 AV Vertical
TX 11b 2437MHz
4874 49.43 74 -24.57 Pk Horizontal
4874 31.72 54 -22.28 AV Horizontal
7311 47.35 74 -26.65 Pk Horizontal
7311 33.34 54 -20.66 AV Horizontal
4874 49.83 74 -24.17 Pk Vertical
4874 39.34 54 -14.66 AV Vertical
7311 46.45 74 -27.55 Pk Vertical
7311 37.09 54 -16.91 AV Vertical
TX 11b 2462MHz
4924 49.35 74 -24.65 Pk Horizontal
4924 31.14 54 -22.86 AV Horizontal
7386 47.81 74 -26.19 Pk Horizontal
7386 33.22 54 -20.78 AV Horizontal
4924 50.23 74 -23.77 Pk Vertical
4924 38.71 54 -15.29 AV Vertical
7386 46.31 74 -27.69 Pk Vertical
7386 37.00 54 -17.00 AV Vertical

RESULT: PASS
Note:

1. Margin = Emission Level - Limit

2.1GHz-25GHz(All test modes had been pre-tested. The 802.11b mode is the worst case and recorded

in the report. No recording in the test report at least have 20dB margin).
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12. BAND EDGE EMISSION
12.1. MEASUREMENT PROCEDURE
1)Radiated restricted band edge measurements
The radiated restricted band edge measurements are measured with an EMI test receiver connected to the
receive antenna while the EUT is transmitting
2)Conducted Emissions at the bang edge
a)The transmitter output was connected to the spectrum analyzer
b)Set RBW=1MHz,VBW=3MHz
c)Suitable frequency span including 100kHz bandwidth from band edge
12.2. TEST SET-UP

Radiated same as 11.2

Note:
1. Factor=Antenna Factor + Cable loss - Amplifier gain. Field Strength=Factor + Reading level

2. The factor had been edited in the “Input Correction” of the Spectrum Analyzer. So the Amplitude of test
plots is equal to Reading level plus the Factor in dB. Use the A dB(pV) to represent the Amplitude. Use

the F dB(pV/m) to represent the Field Strength. So A=F.



12.3. TEST RESULT
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EUT Smart Terminals Model Name TPS980
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1
Test Mode Antenna Vertical
2412MHZ
PK
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1
Test Mode Antenna Horizontal
2462MHZ
PK
Kgy;‘gmSpmm::myziws‘jems‘: SENSE:INT| [ ALIGN AUTO  [08:12:49 PM Apri5, 2020 e
Marker 1 2.463150000000 GHz — ATy LopPr oo

RESULT: PASS

PNO: Fast (p Trig: FreeRun Avg|Hold:>1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.463 15 GHz
lggsrdiv Ref 116.99 dBpV/im 103.305 dBpV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKR MODE T X FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

¥
| 246315GHz| 103305dBwV/im| [ [ ]
[f] 248350GHz| 45676dBuvim| [ [ |
rr——

SoORND G AW

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO | 08:12:44 PM Apr15, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

Mkr1 2.462 90 GHz
100.376 dBuV/m

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

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

¥
A N [1]f] 246290 GHz| 100.377dBuV/im| |

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage

802.11b with data rate 1 .
Test Mode Antenna Vertical

2462MHZ

PK
e Sperm et SENSE:INT| [ ALIGN AUTO _ [08:12:30 PM Apr15, 2020 i

RESULT: PASS

RF
Marker 1 2.4631

IFGain:Low

L. Trig: Free Run Avg|Hold:>100/100

Avg Type: Log-Pwr

#Atten: 30 dB

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

MKR| MODE TRC| 5CL

2.483 50 GHz

SoWXNDN AW

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

=
@
&

AV

[BE Keysight Spectrum Analyzer - Swept SA.

RF A
Marker 1 2.462950000000 GHz

PNO: Fast «

IFGain:Low

10 dBrdiv_ Ref 116.99 dBpVIim
Log

SENSE:INT| [ ALIGN AUTO
Avg Type:RMS

L. Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB

Mkr1 2.462 95 GHz,
98.476 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

X

SoWXNDN AW

Y

[ f[  246205GHz| 08472dBuVim| |

L f] 2.483 50 GHz| 36.947 dBuV/m
r - 0 0 ]

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

=
@
&
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EUT Smart Terminals Model Name TPS980

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .

Test Mode d Antenna Horizontal

2412MHZ

RESULT: PASS

PK

BN Keysight Spectrum Analyzer - Swept SA

SENSE:INT|

[ ALIGN AUTO

PNO: Fast (y) Trig: Free Run
IFGain:Low #Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>1001100

Mkr1 2.410 810 GHz
103.987 dBuV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

MKR, MODI SCL

FUNCTION

X ¥
[ f | 2410810 GHz| 103987dBuVim| |

FUNCTION WIDTH

FUNCTION VALUE  ~

I
[f] 2.390000GHz| 53838dBwV/m| [ [ |
) ) A

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

AV

SENSE:INT|

[ ALIGN AUTO

PNO: Fast (y) Trig: Free Run
IFGain:Low #Atten: 30 dB

Avg Type: RMS
Avg|Hold:>1001100

Mkr1 2.410 975 GHz
95.304 dBuV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

MKR, MODI SCL

FUNCTION

X ¥
[ f] 2410975GHz| 95299dBuV/im| |

FUNCTION WIDTH

FUNCTION VALUE  ~

I
[f] 2.390000GHz| 39.164dBwV/m| [ [ |
e ) A

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|




Report No.:AGC01684200301FE04

Page 49 of 66

EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .
Test Mode Antenna Vertical
2412MHZ
PK
Kgy;‘gmSpmm::myziws‘jems‘: SENSE:INT| [ ALIGN AUTO  [08:13:41 PM Apr15, 2020 e
Marker 1 2.409270000000 GHz — e Ty LopPr oo

RESULT: PASS

PNO: Fast (p Trig: FreeRun Avg|Hold:>1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.409 270 GHz
10 dBaiy Ref 116.99 dBpV/im 101.486 dBuV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKR| MODE T SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~

[ ] 2409270 GHz| 101486dBuV/m| | | |

2.390 000GHz| 48588dBuwv/m| [ [ |
) ) A

SoORND G AW

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO | 08:13:34 PM Apr15, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

Mkr1 2.410 865 GHz
93.587 dBuV/m

Start 2.37000 GHz Stop 2.42500 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

MKR MODE TRC, SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
A N [1]f] 2410865GHz| 93587dBwVim| | 00 | |
2 MEEREE 2390000 GHz| 37441dBuVim| [ [

] I

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 .
Test Mode Antenna Horizontal
2462MHZ
PK
e Spmm::mﬂe;f‘fepm: SENSE:INT| [ ALIGN AUTO  [08:14:30 PM Apr15, 2020 e
Marker 1 2.464700000000 GHz e AvgType:LogPur  Ticc [N

RESULT: PASS

PNO: Fast (p Trig: FreeRun Avg|Hold:>1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.464 70 GHz
lggsrdiv Ref 116.99 dBpV/im 103.670 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

X ¥
[ ] 246470GHz| 103670dBuV/m| [ [ ]
2.453 50GHz| 56819dBwv/m|[ | | |
e ) A

SoORND G AW

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO | 08:14:23 PM Apr15, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

Mkr1 2.464 15 GHz
95.147 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

¥
95124 dBuV/m| |

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11g with data rate 6 :
Test Mode Antenna Vertical
2462MHZ
PK
Keynghtipemur::na\yzer A SENSE:INT| [ ALIGN AUTO _ [08:14:08 PM Apr15, 2020 i
Marker 1 2.462100000€ - AvaType:LogPwr

RESULT: PASS

G, Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.462 10 GHz,

102.373 dBuV/m

Stop 2.50000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Peak Search

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
Sy N [1]f] 246210CGHz| 102373dBuV/m| [ [ |
2 NMEERER 248350 GHz| 58547dBuVim| | [ |

S O A

I S Y A

S Y A -

S N A

S N A

e Y E

S Y A

S Y A

I S A S S

SoWXNDN AW

o

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

=
@
&
@
>
2
&

AV

[BE Keysight Spectrum Analyzer - Swept SA.

= A SENSE:INT] [ ALGN AUTO
Marker 1 2.464400000000 GHz . Avg Type: RMS
PNO: Fast (,. 11ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.464 40 GHz
92,914 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

SCL| X Y FUNCTION
[ ] 246440 CHz| 092.898dBuV/im| |
[ f] 2.48350 GHz| 43.242 dBuVim

- @ o ]

FUNCTION VALUE =

SoWXNDN AW

=
@
&

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF
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EUT

Smart Terminals

Model Name

TPS980

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .

Test Mode Antenna Horizontal

2412MHZ

RESULT: PASS

PK

BN Keysight Spectrum Analyzer - Swept SA

i RE 500 AC
Marker 1 2.410865000000 GHz

PNO: Fast Cy

IFGain:Low

10 dBfdiv__ Ref 116.99 dBpVim
Log

SENSE:INT|

[ ALIGN AUTO

Trig: Free Run

#Atten: 30 dB

Avg Type: Log-Pwr
Avg|Hold:>1001100

Mkr1 2.410 865 GHz
102.647 dBuV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKR MODE TRC| SCL

SoORND G AW

X ¥
[ ] 2.410 865 GHz | 102.647 dBuV/m I
= 2.390000GHz| 58043dBwV/m| [ [ |
) ) A

FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

PNO: Fast Cy

IFGain:Low

Start 2.37000 GHz
#Res BW 1.0 MHz

SENSE:INT|

[ ALIGN AUTO | 08:15:11 PM Apr15, 2020
TRAL

Trig: Free Run

#Atten: 30 dB

Avg Type: RMS 4
Avg|Hold:>1001100 M

Mkr1 2.410 700 GHz
94.333 dBuV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL X

5

FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

A N [1]f] 2410700GHz| 94339dBuVim| | | |
2 MEEREE 2390000 GHz| 39086dBuvim| | | ]
] I

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5
Test Mode Antenna Vertical
2412MHZ
PK
Kgy;‘gmSpmm::myziws‘jems‘: SENSE:INT| [ ALIGN AUTO  [08:16:53 PM Apri5, 2020 e
Marker 1 2.411140000000 GHz e AvgType:LogPur o[

RESULT: PASS

PNO: Fast (p Trig: FreeRun Avg|Hold:>1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.411 140 GHz
10 dBaiy Ref 116.99 dBpV/im 100.941 dBpV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKR| MODE T SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~

[ f] 2411140 GHz| 100841dBpV/m| | | |

2.390 000GHz| 56298dBuwvim| [ [ |
e ) A

SoORND G AW

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO | 08:15:21 PM Apr15, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

Mkr1 2.410 645 GHz
92.199 dBuV/m

Start 2.37000 GHz Stop 2.42500 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

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

A N [1]f] 2410645GHz| 92199dBuVim| | | |

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT

Smart Terminals

Model Name

TPS980

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .

Test Mode Antenna Horizontal

2462MHZ

RESULT: PASS

PK

BN Keysight Spectrum Analyzer - Swept SA

i RE 500 AC
Marker 1 2.464500000000 GHz

PNO: Fast Cy

IFGain:Low

10 dBfdiv__ Ref 116.99 dBpVim
Log

#Atten: 30 dB

SENSE:INT|

Avg Type: Log-Pwr

Trig: Free Run

MKR MODE TRC| SCL

SoORND G AW

FUNCTION

X ¥
[ ] 246450 GHz| 102612dBuVim| [ [ ]
2.453 50GHz| 88774dBwvim[ | | |
e A

Mkr1 2.464 50 GHZ] plexEeaK

102.612 dBuV/m e ————

Next Pk Right|

v —————-—

Next Pk Left|

|

Marker Delta|

[P |
Stop 2.50000 GHz

Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION WIDTH FUNCTION VALUE ~ ~

=
@
&

BN
ALIGN AUTO | 08:17:56 PM Apr15, 2020
‘ TRA Peak Search

Avg|Hold:>1001100

AV

BN Keysight Spectrum Analyzer - Swept SA

PNO: Fast Cy

IFGain:Low

) Trig: Free Run
#Atten: 30 dB

| | ‘ =T =]
SENSE:INT] ALIGN AUTO 08:17:50 PM Apri5, 2020
Avg|Hold:>100/100 AL :

Mkr1 2.464 25 GHZ REXpS

93.840 dBy//m p—

Next Pk Right

|

Next Pk Left|

\ezE——

Marker Deltaj

|
Stop 2.50000 GHz

Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION FUNCTION WIDTH FUNCTION VALUE =

MKR MODE TRC| SCL

¥
93.860dBuV/m| |
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n 20 with data rate 6.5 .
Test Mode Antenna Vertical
2462MHZ
PK
Keynghtipemur::na\yzer A SENSE:INT| [ ALIGN AUTO __ [08:17:35 PM Apr15, 2020 i
Marker 1 2.463850000€ - AvaType:LogPwr

RESULT: PASS

G, Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.463 85 GHz

100.624 dBuV/m

Stop 2.50000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Peak Search

MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
Sy N [1]f] 246386CHz| 100624dBuV/m| [ [ |
2 NMEERER 248350 GHz| 57.869dBuV/im| | [ |

S Y

I S Y A

S Y A -

S N A

S N A

e Y E

S Y A

S Y A

I S A S S

SoWXNDN AW

o

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

=
@
&
@
>
2
&

AV

[BE Keysight Spectrum Analyzer - Swept SA.

= A SENSE:INT] [ ALGN AUTO
Marker 1 2.464450000000 GHz . Avg Type: RMS
PNO: Fast (,. 11ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.464 45 GHz
91.751 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

SCL| X Y FUNCTION
[ ] 246445GHz| 91.739dBuVim| |
[ f] 2.48350 GHz| 41.673 dBuVim

- @ o ]

FUNCTION VALUE =

SoWXNDN AW

=
@
&

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF
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EUT Smart Terminals Model Name TPS980

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 40 with data rate 13.5 .

Test Mode Antenna Horizontal

2422MHZ

RESULT: PASS

PK

n Keysight SpemumAna\yzer SweptsA

SENSE:INT|

AC
Marker 12. 415900000000 GHz )

PNO: Fast (y) Trig: Free Run
IFGain:Low #Atten: 30 dB

10 dBfdiv__ Ref 116.99 dBpVim
Log

BN
ALIGN AUTO \DB:?Z 11 PM Apri5, 2020
Avg Type: Log-Pwr TRAC Peak Search

Avg|Hold:>1001100

MKR MODE T FUNCTION

1III l] 2415900GH1 1021G1dBVlm

Mkr1 2.415 900 GHz plexEeaK

102.161 dBuV/m e ————

Next Pk Right|

v —————-—

Next Pk Left|

|

Marker Delta|

[P |
Stop 2.44500 GHz

Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION WIDTH FUNCTION VALUE ~ ~

I

2.390000GHz| 68158dBwV/m| [ [ |

3 l}l-l_'l 2388600 GHz| 69.224dBuV/im| | [ 1]
e ) E

AV

n Keysight SpemumAna\yzer Swept SA

i
o
A

SENSE:INT|

ALIGN AUTO | 08:18:57 PM Apr15, 2020
TRAC

Marker 12. 41297 00000 GHz )
PNO: Fast (y) Trig: Free Run
IFGain:Low #Atten: 30 dB

10 dBrdiv_ Ref 116.99 dBpV/
Log

Avg Type: RMS
Avg|Hold:>1001100

Mkr1 2.412 975 GHz REXpS

92,149 dBy/m p—

Next Pk Right

|

Next Pk Left|

\ezE——

Marker Deltaj

|
Stop 2.44500 GHz

Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION WIDTH FUNCTION VALUE =

Peak Search

FUNCTION




Report No.:AGC01684200301FE04

Page 57 of 66

EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n 40 with data rate 13.5
Test Mode Antenna Vertical
2422MHZ
PK
Kgy;‘gmSpmm::myziws‘jems‘: SENSE:INT| [ ALIGN AUTO  [08:19:21 PM Apri5, 2020 e
Marker 1 2.415750000000 GHz — ATy LopPr o

RESULT: PASS

PNO: Fast (p Trig: FreeRun Avg|Hold:>1001100
IFGain:Low #Atten: 30 dB

Mkr1 2.415 750 GHz
10 dBaiy Ref 116.99 dBpV/im 99.158 dBpuV/m

Stop 2.44500 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

MKR| MODE T SCL| X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~

[ ] 2415750 GHz| 99158dBwV/m| | | |

2.390 000GHz| 66316dBuvim| [ [ |
e ) A

SoORND G AW

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO  |08:19:10 PM Apr15, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

Mkr1 2.414 175 GHz
90.311 dBuV/m

Stop 2.44500 GHz
Sweep 1.000 ms (1001 pts)

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

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Terminals Model Name TPS980

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11n 40with data rate 13.5 .

Test Mode Antenna Horizontal

2452MHZ

RESULT: PASS

PK

BN Keysight Spectrum Analyzer - Swept SA

i RE 500 AC
Marker 1 2.449110000000 GHz

10 dB/div
Log

SENSE:INT|

BN
| ALIGN AUTO \08:26 08 PM Apr15, 2020
Avg Type: Log-Pwr TRAC Peak Search

PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.449 11 GHz plexEeaK
Ref 116.99 dBpV/im 101.893 dByV/m | INEE—
Next Pk Right|
v —————-—
Next Pk Left|
|
Marker Delta|
[P |
Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts) Mkr—CF
¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
| 101893dBuV/m| [ | |
| 70880dBuvim| | [}
[ 71978dBwVim[ [ [ 1}
I R

L RECES

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

PNO: Fast Cy

SENSE:INT|

[ ALIGN AUTO | 08:25:49 PM Apr15, 2020
TRAL

) Trig: Free Run
#Atten: 30 dB

Avg Type: RMS 4
Avg|Hold:>1001100 M

Peak Search

IFGain:Low
Mkr1 2.448 48 GHZ REXpS
92,384 dBy/mp—
Next Pk Right
|
Next Pk Left|
\ezE——
Marker Deltaj
|
Start 2.43000 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts) Mkr—CF
MKR MODE TRC, SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ ~
I N 1101 ABABGHz| 92379dBuvim| |
]
I 1]
]
]
]
) Y A
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EUT Smart Terminals Model Name TPS980
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage

802.11n 40 with data rate 13.5 .
Test Mode Antenna Vertical

2452MHZ

PK
SENSE:INT| [ ALIGN AUTO | 08:25:04 PM Apr15, 2020 e —

RESULT: PASS

Avg Type:RMS
L. Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.448 27 GHz,

98.087 dBuV/m

10 dBrdiv_ Ref 116.99 dBpVIim
Log

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

R MODE TRC| 5CL X X FUNCTION FUNJ\DN /ALUE

| N [1]f] 244827 GHz| 08.087dBuVim| [ @ |

N 1 [ f | 2.483 50 GHz| 66.269 dBuVim ———
[N 1] 1]
I

248593 GHz| 67.039 dBuV/im

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

AV

K Keysight Spectrum Analyzer - SWEplsA
RFE SENSE:INT| [ ALIGN AUTO
Marker 12. 448970000000 GHz . Avg Type: RMS
PNO: Fast () 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

oer DN

Mkr1 2.448 97 GHz
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13. FCC LINE CONDUCTED EMISSION TEST
13.1. 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.

13.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support

\ a0cm =80cm
Adcm

LIS

sagm
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13.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

o gk

©

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 Smart Terminals op 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 charging voltage by adapter which received 120V/60Hzpower by 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.

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.

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

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.
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13.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.
2.

3.

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

A scan 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.

The test data of the worst case condition(s) was reported on the Summary Data page.



Report No.:AGC01684200301FE04
Page 63 of 66

13.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
LINE CONDUCTED EMISSION TEST LINE 1-L

Level [dBuv]
TO

60

50

s f- 4

llIr 1 1
1 'd 1

; |
or %H Hi ATHJ1WPH
; | U b |
Eﬂ___#ﬁyqﬁh i I W{ I L
W Waalidam 4 /
I IR e i T i T
1 1 1 1 1 | 1 1 1 1 1 1 | 1 1
1 1 1 1 1 | 1 [ 1 1 1 1 1 | 1 [ 1 1
ﬂ 1 1 1 1 1 | 1 11 1 1 1 1 1 | 1 11 1 1
150k 300k 400k 600k 800K 1M 2M M 4M BEM EM BM 10M 20 30M

Frequency [Hz]

x xMES age_fim

MEASUREMENT RESULT: "agc fin"

2020/4/2 20:56

Frequency Level Transd Limit Margin Detector Lins EE
MH=z dBpv dB dBpv dB
0.1ec000 46.60 11.3 63 1. @P Ll FLO
0.182000 44.00 11.3 64 20.4 g@p Ll FLO
0.20Z000 41.00 11.3 64 22.3 QP Ll FLO
0.520000 35.60 11.3 56 20.4 QP Ll FLO
2.150000 35.50 11.5 &0 24.5 QP Ll FLO
8.BZZ000 35.40 11.¢€ &0 Z4.6 QP Ll FLO
MEASUREMENT RESULT: "agc_finZ"
2020/4/2 20:5%
Frequency Level Transd Limit Margin Detector Lins EE
MH= dBpwv dB dBpwv dB
0.1lee000 28.00 11.3 33 27.2 mwv Ll FLO
0.182000 26.80 11.3 54 27.6 mwv Ll FLO
0.218000 22.80 11.3 33 30.1 &mv Ll FLO
0.586000 28.50 11.3 1 17.5 &mv Ll FLO
2.074000 27.00 11.5 S0 23.0 mwv Ll FLO
2.BZZ000 27.80 11.¢€ S0 Z22.2 v Ll FLO
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Line Conducted Emission Test Line 2-N

Level [dBuv]
70
60
50
40
30
20f- o
P
o
1{: +-F4
1 1 | 1 1 | | 1 1 | 1 [
I I I | I I | | | I I | | I [ I |
1 1 1 | 1 1 | | | 1 1 | | 111 1 1
150k 300k 400k 600k 800K 1M 2M M 4M 5M 6M BM 10M 20 30M
Frequency [Hz]
#* % xMEE age fin
MEASUREMENT RESULT: "agc _fin"
2020/4/2 20:33
Frequency Level Transd Limit Margin Detector Lins FE
MHz dBpwv dB dBpWv dB
0.182000 43.70 11.3 64 20.7 QP N FLO
0.218000 38.350 11.3 63 24.4 QP N FLO
0.278000 31.40 11.3 61 28.5 q@pP N FLO
0.586000 39.00 11.3 56 17.0 @P N FLO
8.034000 35.350 11.5 60 24.5 QP N FLO
8.322000 35.40 11.¢ a0 24.6 QP N FLO
MEASUREMENT RESULT: "agc_fin2"
2020/4/2 20:53
Frequency Level Transd Limit Margin Detsctor Lins EE
MH= dBpv dB dBpv dB
0.182000 26.60 11.3 54 27.8 ow N FLO
0.222000 21.10 11.3 33 3l.e nv N FLO
0.250000 18.&0 11.3 3Z 33.2 Aw N FLO
0.550000 30.30 11.3 4G 15.7 AW N FLO
8.022000 28.30 11.5 50 21.7 Awv N FLO
B.678000 26.80 11.¢& 30 23.2 Aw N FLO
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
LINE CONDUCTED EMISSION TEST SETUP
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RADIATED EMISSION ABOVE 1G TEST SETUP




