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.




11.4. TEST RESULT

Level[dBuv/m]
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No emission found between lowest internal used/generated frequencies to 30MHz.

120

FCC PART C 15.247

RADIATED EMISSION BELOW 1GHZ
RADIATED EMISSION TEST- (30MHZ-1GHZ) -HORIZONTAL

110

100

90

80

70

60

50

40

1

1

.5
20

10

0

-10

30M

— QP Limit
# QP Detector

100M

— Horizontal PK

Frequency[Hz]

1 36.7900 28.80 14.16 40.00 11.20 200 249 Horizontal

2 78.5000 28.74 10.46 40.00 11.26 200 217 Horizontal

3 155.130 29.24 14.93 43.50 14.26 200 82 Horizontal

4 242.430 28.80 14.81 46.00 17.20 100 119 Horizontal

5 444.190 27.36 20.86 46.00 18.64 200 1 Horizontal

6 740.040 33.33 26.97 46.00 12.67 200 65 Horizontal
RESULT: PASS
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RADIATED EMISSION TEST- (30MHZ-1GHZ) -VERTICAL
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110

Level[dBuv/m]

50 H
40 v 1
" 2w a = - e
50 LA W [~ NV R AAE
10
0
-10
30M 100M 1G
— QP Limit — Vertical PK Frequency[Hz]
# QP Detector
NO. [I;Arquz'] [d llii\\//ilm] F[%%?r [dilzf:l"\]/l/tm] M[zrég]ln H[ilr?n;]t Ar[]% © | Polarit
1 46.4900 35.71 14.77 40.00 4.29 100 238 Vertical
2 62.0100 32.86 13.58 40.00 7.14 100 270 Vertical
3 78.5000 32.52 10.46 40.00 7.48 100 183 Vertical
4 161.920 33.35 14.75 43.50 10.15 100 338 Vertical
5 320.030 21.88 16.69 46.00 24.12 100 232 Vertical
6 575.140 30.24 23.79 46.00 15.76 100 346 Vertical

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 48.58 74 -25.42 Pk Horizontal
4824 36.25 54 -17.75 AV Horizontal
7236 51.46 74 -22.54 pk Horizontal
7236 34.25 54 -19.75 AV Horizontal
4824 52.69 74 -21.31 Pk Vertical
4824 34.87 54 -19.13 AV Vertical
7236 49.62 74 -24.38 Pk Vertical
7236 39.56 54 -14.44 AV Vertical
TX 11b 2437MHz
4874 52.13 74 -21.87 Pk Horizontal
4874 30.25 54 -23.75 AV Horizontal
7311 49.52 74 -24.48 Pk Horizontal
7311 36.35 54 -17.65 AV Horizontal
4874 51.52 74 -22.48 Pk Vertical
4874 42.28 54 -11.72 AV Vertical
7311 49.63 74 -24.37 Pk Vertical
7311 40.25 54 -13.75 AV Vertical
TX 11b 2462MHz
4924 51.56 74 -22.44 Pk Horizontal
4924 31.42 54 -22.58 AV Horizontal
7386 46.25 74 -27.75 Pk Horizontal
7386 36.85 54 -17.15 AV Horizontal
4924 51.24 74 -22.76 Pk Vertical
4924 40.15 54 -13.85 AV Vertical
7386 48.62 74 -25.38 Pk Vertical
7386 39.85 54 -14.15 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 Phone Model Name Mara Phones Z1

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1

Test Mode Antenna Horizontal

2412MHZ

RESULT: PASS

PK

BN Keysight Spectrum Analyzer - Si

SENSE:INT| |

ALIGN AUTO

RF
Marker 1 2.41081 )
Trig: Free Run

\FGaindLow  #Atten: 30 dB

Start 2.37000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

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

Mkr1 2.410 810 GHZ VBT

101.997 dBuV/m

Next Pk Right|

Next PK Left

Marker Delta

Stop 2.42500 GHz

Sweep 1.000 ms (1001 pts) Mkr—CF

MKR MODE TRC| SCL X N

U N [1[f] 2.410 810 GHz | 101.997 dBuVim
[N [1]f] 2.390 000 GHz | _45.509 dBuV/m

FUNCTION FUNCTION VALUE

FUNCTION WIDTH -
Mkr—RefLvl

AV

BN Keysight Spectrum Analyzer - Swept SA
] AC

SENSE:INT| [

ALIGN AUTO

RF
Marker 1 2.411030000000 GHz

PNO: Fast () 11ig: FreeRun
IFGain:Low #Atten: 30 dB

10 dBrdiv_ Ref 116.99 dBpV/im
Log

Avg Type:RMS

C| SCL X ¥
[ ] 2411030 GHz| 98.984 dBuV/m

0 N |
2 MEERER 2.390 000 GHz | 34.422 dBuV/m
r 1

SoW®NO AW

Avg|Hold:>100/100

Mkr1 2.411 030 GHz NextReak
98.989 dBuV/m .
Next Pk Right|
| em———
Next Pk Left|
s ———
Marker Delta|
i |

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts) Mkr—CF

FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ »

=
@
2]
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EUT Smart Phone Model Name Mara Phones Z1

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1 .

Test Mode Antenna Vertical

2412MHZ

RESULT: PASS

PK

H Keysight Spedvum Ana\yzer SweptSA

SENSE:INT|

| ALIGN AUTO

AC
Marker 12. 410865000000 GHz ]
PNO: Fast ) 1rig: FreeRun

IFGaindlow ©_ #Atten: 30 dB

10 ¢Bidiv__ Ref 116.99 dBuVim
Log

Avg Type: Log-Pwr

MKR MODE TRC| SCL

P N [1]f] 2.390 000 GHz| 40.725 dBuvVim
a ]

4 N [1[f] 2410 865 GHz | 99.| EﬁE dBuVim| |

Avg|Hold:>100/100
Mkr1 2.410 865 GHZ RIS
98.858 dByV/miH—
Next PK Right
s
Next Pk Left
\EE—
Marker Delta
[
Stop 2.42500 GHz,
Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION FUNCTION WIDTH FUNCTION VALUE =

AV

y KEys\ghtSpedvumAna\yzer Swept SA

SENSE:INT|

Marker 12. 41097 UOUUU GHz ]
PNO: Fast ) 1rig: FreeRun

IFGaindlow ©_ #Atten: 30 dB

ALIGN AUTO \10 00:03 PM Apr23, 2020
Avg Type: RMS TRA a Peak Search

MKR MODE TRC| SCL

2.390 000 GHz | 32.809 dBuV/m
r 1

1IIIIIII 2410975 GHz 95959 dBuVim| |

Avg|Hold:>100/100
Mkr1 2.410 975 GHZ RIS
96.969 dEyV/mi—
Next PK Right
s
Next Pk Left
\EE—
Marker Delta
[
Stop 2.42500 GHz,
Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION FUNCTION WIDTH FUNCTION VALUE =
—
I
I
I
I
I
I
I
I
| -

STATUS
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EUT Smart Phone Model Name Mara Phones Z1

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage
802.11b with data rate 1

Test Mode Antenna Horizontal
2462MHZ

RESULT: PASS

PK

H Keysight Spedvum Ana\yzer SweptSA

SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold:>100/100

AC
Marker 12. 463350000000 GHz
PNO: Fast ()
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

Mkr1 2.463 35 GHZ

10 dBidiv Ref 116.99 dBpvim 102.331 dBuV/m

Stop 2.50000 GHz,
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION

W N [1[f]  246335GHz| 102331 dB T7757) I N E—
P N [1]f | 248360GHz| 45836dBuwVim| [ T 1|
g - 1

FUNCTION WIDTH FUNCTION VALUE  ~

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta

Mkr—CF

AV

y Keys\ghtSpEdvumAna\yzer Swept SA

SENSE:[NTl ALIGN AUTO
Avg Type: RMS

AvglHold:>1001100

[10:00:47 PM Apr23, 2020
Marker 12. 46340 UOUUU GHz TRA 4

PNO: Fast ()
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

Mkr1 2.463 40 GHZ
99.468 dBuV/m

Stop 2.50000 GHz,
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION

1 IIIIIII 2 463 40 GHz| 99 455 dBpVim| | 000000 00000000
248350GHz| 36750dBuvim| [ [ |

FUNCTION WIDTH FUNCTION VALUE  ~

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta

Mkr—CF
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EUT Smart Phone Model Name Mara Phones Z1
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
H Keysight Spenvum Ana\yzer weptiA - ‘ i ) . i
Marker 1 2.463350000000 GHz . AvgType:LogPur
PNO: Fast (, ) 17ig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.463 35 GHZ B
10 detdiv Ref 116.99 dBpvim 100.553 dBuV/m ——
Next Pk Right
S
Next Pk Left
|EEE—]
Marker Delta
]
Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts) Mkr—CF
li:ﬂﬁaﬂiﬁ 453 TR 553 R FUNCTION FUNCTION WIDTH FUNCTION VALUE =
2 NEEREE 1
3 1
4 [
5 I -
6 1
7 1
8 1
9 1
0 ]
1 |

RESULT: PASS

MSG ISTATUS
H Keysight Spenvum Ana\yzer SprtiA
50 SENEE:[HT| ALIGN AUTO
Marker 12. 463200000000 GHz ) Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.463 20 GHZ et Bk
10 detdiv Ref 116.99 dBpvim 97.404 dBpV/m| ——
Next Pk Right
[
Next Pk Left
=
Marker Delta
||
Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts) Mkr—CF
MKR MODE TRC| SCL X Y FUN’“HON FIJN’“HDN ADTH FUN’TIDN /ALUE =

U N [1[1] 2.463 20 GHz| 97.403 dBuV/m|
PN [1]f] 2,483 50 GHz 346 dB Vlm ——_
11
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EUT Smart Phone Model Name Mara Phones Z1

Temperature 25°C Relative Humidity 55.4%

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

Test Mode Antenna Horizontal
2412MHZ

RESULT: PASS

PK

H Keysight Spedvum Ana\yzer SweptSA

SENSE:INT| |

AC
Marker 12. 409435000000 GHz .
PNO: Fast (y) Trig: Free Run

IFGain:Low #Atten: 30 dB

10 ¢Bidiv__ Ref 116.99 dBuVim
Log

Avg Type: Log-Pwr
AvglHold:>1001100

MKR MODE TRC| SCL FUNCTION

4 N [1[f] 2409435 GHz 102190 dBuVim| |
2 MEEEEE 2390000GHz| 57.509dBuvim| |
a - ]

Mkr1 2.409 435 GHZ RIS

102.190 dBpV/myie—

Next PK Right

s

Next Pk Left

\EE—

Marker Delta

[
Stop 2.42500 GHz,

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

[-o ][ (ot
ALIGN AUTO g 3
TRA

SENSE:INT|

Avg Type: RMS
AvglHold:>1001100

Trig: Free Run

IFGaindlow ©_ #Atten: 30 dB

MKR MODE TRC| SCL FUNCTION

1IIIIIII 2409215 GHz| 93 557 dBuVim
2.390 000 GHz | 40.223 dBuVim

Mkr1 2.409 215 GHZ RIS
93.668 dByV/mi—
Next PK Right
s
Next Pk Left
\EE—
Marker Delta
[
Stop 2.42500 GHz,
Sweep 1.000 ms (1001 pts) Mkr—CF
FUNCTION WIDTH FUNCTION VALUE =
—
I
I
I
I
I
I
I
I
| -

STATUS

Peak Search

ALIGN AUTO __[10:01:24 PM Apr23, 2020
TRA 4
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EUT Smart Phone Model Name Mara Phones Z1
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

RESULT: PASS

H Keysight Spedvum Ana\yzer SweptSA

AC SENSE:INT| | ALIGN AUTO
Marker 12. 410590000000 GHz X Avg Type: Log-Pwr
PNO: Fast ) 1rig: FreeRun Avg|Hold:>100/100

=
IFGain:Low #Atten: 30 dB

Mkr1 2.410 590 GHZ
10 dBidiv Ref 116.99 dBpvim 100.335 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 FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

4 N [1[f] 2410 590 GHz | 100.. 335 dBuVim| |
2 MEEEEE 2390000GHz| 52290dBuvim| |
a - r— = ]

AV

y Keys\ghtSpEdvumAna\yzer Swept SA

SENSE:[NT| ALIGN AUTO \10 01:33 PM Apr23, 2020
Marker 12. 41059 00000 GHz X Avg Type: RMS TRA

PNO: Fast (, 17ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.410 590 GHz|
91.815 dBpV/m|

Stop 2.42500 GHz,
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

1 IIIIIII 2410 590 GHz| 91.801 dB Vim
2.390 000 GHz| 37.770 dBuVim

Peak Search

NextPeak

Next Pk Right|

Next Pk Left

Marker Delta

Mkr—CF

MsG STATUS
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EUT Smart Phone Model Name Mara Phones Z1
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
Kgy;‘gmSpmm::myziws‘jemf‘: SENSE:INT| [ ALIGN AUTO  [10:02:29 PM Apr23, 2020 e
Marker 1 2.467750000000 GHz e AvgType:LogPur o[

RESULT: PASS

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

Mkr1 2.467 75 GHz
10 dBaiy Ref 116.99 dBpV/im 103.564 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

X ¥
[ ] 246775GHz| 103564dBuVim| | [ ]
2.453 50GHz| 67823dBwvim[ | | |
e ) A

SoORND G AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO  [10:02:22 PM Apr23, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

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

Peak Search

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

¥
A N [1]f] 246785GHz| 94785dBuVim| |

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Phone Model Name Mara Phones Z1
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
Keysight Spectrum Analyzer =] ]

RESULT: PASS

RF DA SENSE:INT| [ ALIGN AUTO [ 10:02:04 PM Apr23, 2020
Marker 1 2.4662 Avg Type: Log-Pwr

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

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] 246620CGHz| 101.381dBuW/m| [ [ |
2 NMEERER 248350 GHz| 62762dBuVim| | [ |

S A 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|

e
Next Pk Left|
"
Marker Delta
||

Mkr—CF

=
@
&
@
>
2
&

AV

[BE Keysight Spectrum Analyzer - Swept SA.

RF A SENSE:INT] | ALIGN AUTO
Marker 1 2.467150000000 GHz . Avg Type: RMS
PNO: Fast (,. 11ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.467 15 GHz
93.005 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

SCL| X Y FUNCTION
[ ] 246715GHz| 092.098dBuV/im| |
[ f] 2.48350 GHz| 41.674 dBuVim

- @ o ]

FUNCTION VALUE =

SoWXNDN AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

=
@
&
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EUT

Smart Phone Model Name

Mara Phones Z1

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

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

Avg|Hold:>1001100

J RF 50Q AC
Marker 1 2.412185000000 GHz
PNO: Fast Cy
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

Mkr1 2.412 185 GHz

10 dBaiy Ref 116.99 dBpV/im 101.394 dBpV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION

X ¥
[ ] 2412185GHz| 101.394dBpVim| | | |
= 2.390000GHz| 59524dBwV/m| [ [ |
) ) A

FUNCTION WIDTH FUNCTION VALUE  ~

SoORND G AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO [10:03:10 PM Apr23, 2020
Avg Type: RMS TRA :

Avg|Hold:>1001100

Trig: Free Run

PNO: Fast Ty
™ #Atten: 30 B

IFGain:Low

Mkr1 2.408 940 GHz
92.365 dBuV/m

Start 2.37000 GHz
#Res BW 1.0 MHz

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

Peak Search

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

A N [1]f] 2408940GHz| 92368dBuVim| | 00| |

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT

Smart Phone Model Name

Mara Phones Z1

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
n Keysight SpemumAna\yzer SweptsA
SENSE:INT| [ ALIGN AUTO  [10:03:32 PM Apr23, 2020

RESULT: PASS

AC
Marker 12. 408500000000 GHz
PNO: Fast Cy
IFGain:Low

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>1001100

#Atten: 30 dB

Mkr1 2.408 500 GHz

10 dBaiy Ref 116.99 dBpV/im 99.233 dBpV/m

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

R MODE TRC]| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE

[ f] 2. 403 500 GHz| 99. 233 dBuVim| |

AV

BN Keysight Spectrum Analyzer - Swept

i
o
A

SENSE:INT| [ ALIGN AUTO
Avg Type: RMS

Avg|Hold:>1001100

[10:03:19 PM Apr23, 20200
TRAC

Marker 1 2.41081 )
Trig: Free Run

PNO: Fast Ty
™ #Atten: 30 B

IFGain:Low

10 dBrdiv_ Ref 116.99 dBpV/
Log

Stop 2.42500 GHz
Sweep 1.000 ms (1001 pts)

R MODE TRC]| SCL FUNCTION FUNCTION WIDTH

IIIIIII 2. 410 810 GHz| 90. saa dBuVim| [
2.390000GHz| 37409dBuVim| |

FUNCTION VALUE

Peak Search

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT

Smart Phone Model Name

Mara Phones Z1

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

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

Avg|Hold:>1001100

J RF 50Q AC
Marker 1 2.468800000000 GHz
PNO: Fast Cy
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

Mkr1 2.468 80 GHz
101.916 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION

X ¥
[ ] 246880GHz| 101916dBuV/m| [ [ ]
= 248350GHz| 61334dBuvim| [ [ |
e )

FUNCTION WIDTH FUNCTION VALUE  ~

SoORND G AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO [10:04:14 PM Apr23, 2020
Avg Type: RMS TRA :

Avg|Hold:>1001100

Trig: Free Run

PNO: Fast Ty
™ #Atten: 30 B

IFGain:Low

Mkr1 2.466 90 GHz
93.742 dBuV/m

Start 2.45000 GHz
#Res BW 1.0 MHz

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

Peak Search

MKR MODE TRC| SCL X FUNCTION

¥
A N [1]f] 246690 GHz| 93.747dBuVim| |

FUNCTION WIDTH FUNCTION VALUE  ~

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Phone Model Name Mara Phones Z1
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
. — [N
(] Trig: Free Run :\:’gulk.irzﬁlil;ggl-rbvgr TR:' ‘
IFGain:Low #Atten: 30 dB
Mkr1 2.466 60 GHz NEXtRe ek
10 dBraiu Ref 116.99 dBpV/im 99.913 dBuV/m I—
Next Pk Right|
|
Next PK Left|
[EE———]
Marker Delta|
[EEE——|
Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts) Mkr—CF
I
[ 1
1
[ 1
[ 1
1
[ 1
[ 1
[ |

AV

u Keysight Spectrum Analyzer - SWEplSA
RE SENSE:INT| [ ALIGN AUTO

Marker 12. 467900000000 GHz . Avg Type: RMS
L. Trig: Free Run Avg|Hold:>100/100

oy ™ #Atten: 30 dB oo RS
MKkr1 2.467 90 GHz Mext Bealc
lggsrdiv Ref 116.99 dBpV/m 91.605 dBpV/m |
Next Pk Right|
i ————|
Next PK Left|
e ———
Marker Delta|
s
Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts) Mkr—CF
Y FUNCTION FUNCTION WIDTH FUN"T\DN /ALUE
.]_
l]———
- [

RESULT: PASS
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EUT

Smart Phone Model Name

Mara Phones Z1

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

BN Keysight Spectrum Analyzer - Swept SA

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

Avg|Hold:>1001100

1] RF AC
Marker 1 2.430912000000 GHz
PNO: Fast Cy
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

Mkr1 2.430 912 GHz

lggsrdiv Ref 116.99 dBpV/im 102.165 dBuV/m

Stop 2.44200 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION

X ¥
[ ] 2430912 GHz| 102165dBuV/m| | | |
= 2.390000GHz| 64318dBuwV/m| [ [ |
e ) A

FUNCTION WIDTH FUNCTION VALUE  ~

SoORND G AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO  [10:04:57 PM Apr23, 2020
Avg Type: RMS TRA :

Avg|Hold:>1001100

Trig: Free Run

PNO: Fast Ty
™ #Atten: 30 B

IFGain:Low

Mkr1 2.431 200 GHz
92.784 dBuV/m

Stop 2.44200 GHz
Sweep 1.000 ms (1001 pts)

Peak Search

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

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT

Smart Phone Model Name

Mara Phones Z1

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

RESULT: PASS

PK

BN Keysight Spectrum Analyzer - Swept SA

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

Avg|Hold:>1001100

J RF 50Q AC
Marker 1 2.431128000000 GHz
PNO: Fast Cy
IFGain:Low

) Trig: Free Run
#Atten: 30 dB

Mkr1 2.431 128 GHz

lggsrdiv Ref 116.99 dBpV/im 99.648 dBpV/m

Stop 2.44200 GHz
Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH

X ¥
[ ] 2431128GHz| 99648dBwV/m| | | |
2.390 000GHz| 61216dBuwv/m| [ [ |
e ) A

FUNCTION VALUE  ~

SoORND G AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

SENSE:INT| [ ALIGN AUTO  [10:05:13 PM Apr23, 2020
Avg Type: RMS TRA :

Avg|Hold:>1001100

Trig: Free Run

PNO: Fast Ty
™ #Atten: 30 B

IFGain:Low

Mkr1 2.428 176 GHz
91.011 dBpV/m

Stop 2.44200 GHz
Sweep 1.000 ms (1001 pts)

Peak Search

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH

FUNCTION VALUE  ~

i
o
A

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Phone Model Name Mara Phones Z1
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
PK

RESULT: PASS

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

Kl RF 50Q AC SENSE:[NT| | ALIGN AUTO \ID:DS 14 PM Apr23, 2020
Marker 1 2.464650000000 GHz ) Avg Type: Log-Pwr TRAC 4
PNO: Fast (g0 Trig: FreeRun Avg|Hold:>100/100 ™

: o
IFGain:Low #Atten: 30 dB

Mkr1 2.464 65 GHz
99.075 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

Peak Search

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE  ~

X ¥
[ ] 246465GHz| 99075dBuVim| | [ ]
2.453 50GHz| 68873dBuwv/m[ | | |
e ) A

SoORND G AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

=
@
&

AV

BN Keysight Spectrum Analyzer - Swept SA

i
o
A

SENSE:INT| [ ALIGN AUTO  [10:07:32 PM Apr23, 2020
Avg Type: RMS TRA :
PNO: Fast (po Trig: FreeRun Avg|Hold:>100/100 v
IFGain:Low #Atten: 30 dB

Mkr1 2.468 92 GHz
90.760 dBuV/m

Start 2.43000 GHz Stop 2.50000 GHz
#Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

Peak Search

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

¥
A N [1]f] 246892 GHz| 90.774dBuVim| |

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|
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EUT Smart Phone Model Name Mara Phones Z1
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
Keysight Spectrum Analyzer =] ]

RESULT: PASS

RF DA SENSE:INT| [ ALIGN AUTO__[10:07:07 PM Apr23, 2020
Marker 1 2.4657 Avg Type: Log-Pwr

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

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

Peak Search

MKR MODE| TRC| SCL| X we FUNCTION FUNCTION WIDTH FUNCTION VALUE =
A N [1]f] 246570CHz| 976561dBwW/m| | [ 0 |
P N (1] 1] 248360GHz| 66847dBuwVim[ [ [ |

-~ r ]

N A

r - - r B

- ]

- ]

r

- r ]

- ]

L [ [ K

SoWXNDN AW

o

NextPeak

Next Pk Right|

e
Next Pk Left|
"
Marker Delta
||

Mkr—CF

=
@
&
@
>
2
&

AV

[BE Keysight Spectrum Analyzer - Swept SA.

RF A SENSE:INT] | ALIGN AUTO
Marker 1 2.469340000000 GHz . Avg Type: RMS
PNO: Fast (,. 11ig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.469 34 GHz
10 dBraiu Ref 116.99 dBpV/im 88.223 dBuV/m

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

SCL| X Y FUNCTION
[ ] 246934 CHz| 88.252dBuVim| |
[ f] 2.48350 GHz| 44.960 dBuV/m

- @ o ]

FUNCTION VALUE =

SoWXNDN AW

NextPeak

Next Pk Right|

Next Pk Left|

Marker Delta;

Mkr—CF

=
@
&
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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 Phone 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.
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LINE CONDUCTED EMISSION TEST LINE 1-L

Frequency [HZ

Level [dBYY]

TD______________T__T__T_T_T_ ___________________________________________________

I TR T R

B0 S SR T

1 1 1 1

1 1 1 1

R

50 =L TN T

1 |

40k -*——f‘a"ﬂ‘ T — —
1 ﬂ*‘ :
30} - - A T =y
A oW ™
V [ ||wr¢

Lo

20 -T—Tr-r—r-r

1 1 1 1 1

1 1 1 1 1

1 I:l 1 1 1 1 1

GO0k 800k 1

x x x MES

agc_fin

MEASUREMENT RESULT:

Z0Z0/4/17 Z3:3°9

Freguency Level

MHz= dEpW
0.&54000 44 .30
0.7Za000 47 .70
0.866000 39,20
1.170000 32.70
1.224000 39,60
1.742000 37.40

MEASUREMENT RESULT:

Z202Z0/4/17 Z3:59

Fregquenay Lewvel

MH= dEpw
0O.&8&6000 35.20
0O.72Z000 38.10
0.850000 30.%90
1.178000 30.40
1.278000 29.90
Z2.24Z000 27.40

"agc fin"
Transd Limit Margin
dB  dBpv dB
11.2 36 11.2
11.2 36 2.3
11.2 36 1a.8
11.2 36 1a.3
11.2 36 1a.4
11.3 56 18. &
"agc fin2"
Transd Limit Margin
dE  dBpv dB
11.3 4& i0.8
11.3 4& 7.9
11.3 4& 15.1
11.3 4& 15.6
11.3 4& 146.1
11.3 4& 18. 4

Detector Line EE
2F Ll FLO
2F Ll FLO
2F Ll FLO
2F Ll FLO
2F Ll FLO
) =] L1 FLO
Detector Line EFE
AN L1 FLO
AN L1 FLO
AN L1 FLO
AN L1 FLO
AN L1 FLO
AN L1 FLO
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Line Conducted Emission Test Line 2-N

Level [dBpW]
L it e Al et b sl et Sttt Rl
| | | | | | 11 | 1
SRR pe ek el stk ot ok etetedstnls Aatetl etk S o —
T T T 1 1 1 1 1 1 1
S etk el et Attt  Entatatatt Sttt s s o j :
T T T 1 | | 11 | |
40 S L Fr—
i | YRR : |
30 LA W . 8 11t s Tl e 7 1 r—Fa--———=-=--- A==
\ L I I 1 1 [ 1
20} ;mtﬁwﬁﬂh __+ S SR PR R ': . '
qﬁw\f [ 1
10 S e A Sl ot ol Sl . .
I 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 11 1 1
2M 3 am am BM 2 10 20m  30M
Frequency [Hz]
* % xMES agc fin

MEASUREMENT RESULT: "agc fin"

Z0Z0/4/18 0:40

Fregquency Level Transd Limit Margin Detector DLine EE
MHz dBpv dB  dBpv dB
0.&54000 2&.00 11.3 36 Z0.0 QP N FLO
0.7Zs000 4z .30 11.3 36 13.7 QP N FLO
0.250000 35.50 11.3 36 20.5 QP N FLO
1.13z000 24.80 11.3 36 21.2 QP N FLO
1.3210000 24.90 11.3 36 21.1 QP N FLO
1.750000 31.90 11.3 a6 24.1 OQF N FLO

MEASUREMENT RESULT: "agc finZd"

zZozo/4/18 0:40

Fregquency Lewvel Transd Limit Margin Detector Line FE
MHz dBEpv dE  dBpv dE
0.&728000 25.60 11.2 46 z0.4 AV N FLO
0.730000 20.&0 11.32 46 15.4 AV N FLO
o.e7s000 =23.10 11.32 46 22.9 AV N FLO
1.150000 Z2.9%90 11.32 46 23.1 AV N FLO
1.278000 =23.00 11.3 46 23.0 AV N FLO
1.750000 20.60 11.3 46 25.4 AV N FLO
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
RADIATED EMISSION TEST SETUP BELOW 1GHZ
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CONDUCTED EMISSION TEST SETUP

----END OF REPORT----



