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Test Plot
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7.6 20DB BANDWIDTH TEST

7.6.1 Applicable Standard
According to FCC Part 15.247(a)(1) and ANSI C63.10-2013

7.6.2 Conformance Limit

No limit requirement.

7.6.3 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.

7.6.4 Test Setup

Please refer to Section 6.1 of this test report.

7.6.5 Test Procedure

The testing follows ANSI C63.10-2013 clause 6.9.2

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT was operating in controlled its channel.

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW 3 1% of the 20 dB bandwidth

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold
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7.6.6 Test Results

EUT: Notebook Model No.: G139
Temperature: 20 C Relative Humidity: 48%
Test Mode: Mode2/Mode3/Mode4 |Test By: Loren Luo
Measured Limit
Test Channel Frequency Bandwidth (KHz) verdict
(MHz) (kHz)
1Mbps
[¢) 2402 969.2 N/A PASS
39 2441 962.5 N/A PASS
78 2480 960.8 N/A PASS
2Mbps
[¢) 2402 1449 N/A PASS
39 2441 1451 N/A PASS
78 2480 1460 N/A PASS
3Mbps
) 2402 1462 N/A PASS
39 2441 1463 N/A PASS
78 2480 1467 N/A PASS

Note: N/A (Not Applicable)
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Test Plot

20dB Bandwidth plot on channel 00 (1Mbps)

Agilent Spectrum Analyzer - Occupied BW.
G 5L 00 A | SENSEIN 1 GUAUTO _|1L/5109PM Sep07, 2018
Center Fraq: 2.402000000 GHz Radio Std: None
‘AvglHold>10/10
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£ T
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s/
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-3.085 kHz OBW Power
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Transmit Freq Error
x dB Bandwidth
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-20.00 dB

usc STaTus.

20dB Bandwidth plot on channel 39 (1Mbps)

Agilent Spectrum
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Center Freq: 2.441000000 GHz
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20dB Bandwidth plot on channel 78 (1Mbps)
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20dB Bandwidth plot on channel 00 (2Mbps)
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20dB Bandwidth plot on channel 78 (2Mbps)
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Test Plot

20dB Bandwidth plot on channel 00 (3Mbps)

Agilent Spectrum Analyzer - Occupied BW.
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20dB Bandwidth plot on channel 39 (3Mbps)
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7.7 PEAK OUTPUT POWER
7.7.1 Applicable Standard

According to FCC Part 15.247(b)(1) and ANSI C63.10-2013

7.7.2 Conformance Limit

The maximum peak conducted output power of the intentional radiator shall not exceed the following: (1) For
frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-overlapping
hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For all other
frequency hopping systems in the 2400-2483.5 MHz band 0.125 watts.

7.7.3 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.

7.7.4 Test Setup

Please refer to Section 6.1 of this test report.

7.7.5 Test Procedure

The testing follows ANSI C63.10-2013 clause 7.8.5.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT was operating in controlled its channel.

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW 3 the 20 dB bandwidth of the emission being measured

VBW 3 RBW

Sweep = auto

Detector function = peak

Trace = max hold
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7.7.6 Test Results

EUT: Notebook Model No.: G139
Temperature: 20 C Relative Humidity: 48%
Test Mode: Mode2/Mode3/Mode4 |[Test By: Loren Luo
Frequenc EEEl
Test Power Output LIMIT .
Channel Y Setting Power Mol
(MHZz) (dBm) (dBm)
1Mbps
6] 2402 Default 4.19 30 PASS
39 2441 Default 4.80 30 PASS
78 2480 Default 5.13 30 PASS
2Mbps
6] 2402 Default 5.17 20.97 PASS
39 2441 Default 5.89 20.97 PASS
78 2480 Default 6.35 20.97 PASS
3Mbps
6] 2402 Default 5.44 20.97 PASS
39 2441 Default 6.03 20.97 PASS
78 2480 Default 6.53 20.97 PASS
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Peak output Power plot on channel 00 (1Mbps)

‘Agilent Spectrum Analyzer - Swept SA
i AL [ 5 | corRec

Center 2.402000 GHz
#Res BW 1.5 MHz
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Peak output Power plot on channel 00 (2Mbps)
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Test Plot

Peak output Power plot on channel 00 (3Mbps)
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7.8 CONDUCTED BAND EDGE MEASUREMENT
7.8.1 Applicable Standard

According to FCC Part 15.247(d) and ANSI C63.10-2013

7.8.2 Conformance Limit

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

7.8.3 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.

7.8.4 Test Setup

Please refer to Section 6.1 of this test report.

7.8.5 Test Procedure

The testing follows ANSI C63.10-2013 clause 7.8.6.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT must have its hopping function enabled.

Use the following spectrum analyzer settings:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel

RBW = 100KHz

VBW = 300KHz

Band edge emissions must be at least 20 dB down from the highest emission level within the authorized
band as measured with a 100kHz RBW. The attenuation shall be 30 dB instead of 20 dB when RMS
conducted output power procedure is used.

Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the graph
with marking the highest point and edge frequency.

Repeat above procedures until all measured frequencies were complete.
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7.8.6 Test Results

EUT: Notebook

Model No.: G139

Temperature: 20 C

Relative Humidity: |48%

Mode2 /Mode4/ Mode 5

Test Mode:

Test By: Loren Luo

GFSK: Band Edge-Low Channel

Agilent Spectrum Analyzer - Swept SA
RL 3 C

PNO:Fast o Trig: Free Run
IFGainLow ' Atten: 30 dB

iy Ref20.00dBm

Stop 241000 GHz]
Sweep 9.60 ms (1001 pts);

FUNCTION VALUE

#VBW 300 kHz

FUNCTION | FUNCTION WIDTH

Test Plot
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" Stop 2.50000 GHZ|
p 2.40 ms (1001 pts)
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i
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(FGainiLow " _Atten: 30 dB
GHZ

dBm

Mkr1 2.409 1
411

Ref 20.00 dBm

Stop 2.41000 GHZ|

Start 2.31000 GHz
Sweep 9.60 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz

VKA WODE| TAC SCL v FUNCTION | FUNCTION WIDTR __ FUNCTION VALLE

X
EWES 2.409 1 GHz| 4.11 dBm
IENEG 2.4000 GHz|

Stop 250000 GHz,
Sweep 2.40 ms (1001 pts)
FUNCTION VALUE

FUNCTION  FUNCTION WIDTH
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Test Plot
n /4-DQPSK: Band Edge-Low Channel n /4-DQPSK: Band Edge-High Channel

Agilent Spectrum Analyzor Swepi SA Agant Spctrum Arayzas - Swap $A
RL R

ALIGNALTO [2:25109 AM S2p 08, 2018
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531 dBm|.
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ll z.mzoGHz 440 dBm!
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(G i [ 0 C
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/__Ref 20.00 dBm i ) ___411dBm

[
|
|
|
|
[

|
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HRes BW 100 kHz Sweep 9.60 ms (1001 pts) > #VBW 300 kHz Sweep 2.40 ms (1001 pts)
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N [alf L2 ll 2 Jso 000GHz|  607dBm [ [ @ |
H 41
3 -

24835000 GHz s dEm T
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Test Plot
8-DPSK: Band Edge-Low Channel 8-DPSK: Band Edge-High Channel

Agilent Spectrum Analyzer - Swept SA
RL g

R 5o AC ALIGNAUTO _[12:27:37 AM Sep 0B, 2018
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PN G0 Trig:Free Run o< I
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m
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PNO:Fast o Trig: Free Run
IFGainLow ' Atten: 30 dB

Ref 20.00 dBm

Start 2.31000 GHz Stop 241000 GHZ]
[#Res BW 100 kHz #VBW 300 kHz Sweep 9.60 ms (1001 pts)

“Stop 2.50000 GHZ]
Sweep 2.40 ms (1001 pts)

FUNCTION | FUNCTION WIDTH | FUNCTION VALLE

VKA WODE| TAC SCL v FUNCTION | FUNCTION WIDTR __ FUNCTION VALLE

X
EWES 2.4020 GHz| 426 dBm
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Settings

=3 STATUS,

8-DPSK: Band Edge-Low Channel

(Hopping Mode)
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PNO: Fast o Trig: Free Run
IFGain:Low Atten: 30 dB.
25 GHZ
/__Ref 20.00 dBm i ] 408 N 6.22 dBm|
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7.9 SPURIOUS RF CONDUCTED EMISSION
7.9.1 Applicable Standard

According to FCC Part 15.247(d) and ANSI C63.10-2013.

7.9.2 Conformance Limit

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

7.9.3 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.

7.9.4 Test Setup

Please refer to Section 6.1 of this test report.

7.9.5 Test Procedure

Establish an emission level by using the following procedure:

a) Set the center frequency and span to encompass frequency range to be measured.
b) Set the RBW =100 kHz.

c) Set the VBW =[3 X RBW].

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.
Then the limit shall be attenuated by at least 20 dB relative to the maximum
amplitude level in 100 kHz.

7.9.6 Test Results

Remark: The measurement frequency range is from 9KHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and bandege
measurement data.

The worst mode is 8-DPSK mode, and the report only show the worst mode data.
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Test Plot(8-DPSK)

8-DPSK on channel 00

8-DPSK on channel 00

Agilent Spectrum Analyzer - Swept SA

R R lson AC SENSEINT]

A
Avg Type: Log-Pur

Mkr1 2.401 835 GHz
4

.18 dBm

Center 2.402000 GHz Span 3.000 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

usa STATUS

Peak Search

Mkr1 369 kHz|

Ref 20.00 dBm -35.10 dBm

Next Pk Right|

Start 9 kHz
#Res BW 100 kHz

Stop 30.00 MHz
Sweep 2.87 ms (1001 pts)|

StATus | AC coupled: Accy u

#VBW 300 kHz

inspecd < 10MHz.

8-DPSK on channel 00

Avg Type: Log-Pwr
PNO: Fast Lo Trig: Free Run
IFGain:Low __Aften: 30 dB
Mkr1 491.72 MHz

Ref 20.00 dBm '58.4}5 dBm

T e T B

Start 30.0 MHz “Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.7 ms (1001 pts)
= s

Peak Search

8-DPSK on channel 00

SENSEIN | AUIGNAUTO
Avg Type: Log-Pur Peak Search
Trig: Free Run

PNO: Fast
Atten: 30 dB

=

IFGain:L ow
Mkr1 25.582 GH.

Ref 20.00 dBm -47.15d

A )
ZOE RIS )

Stop 26.50 GHz
Sweep 2.4 s (1001 pts)

Start 1.00 GHz
#Res BW 100 kHz #VBW 300 kHz

use STaTUS
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Test Plot

8-DPSK on channel 39 8-DPSK on channel 39

nt Spectrum Analyzer - Swept SA

g e Peak Search

Trig: Free Run
dB

0

Ref 20.00 dBm

Next Pk Right|

Start 9 kHz Stop 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.87 ms (1001 pts)
s smius 1 AC coupled: Accy unspec'd < 10MHz

Center 2441000 GHz Span 3.000 MHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)

usa STATUS

8-DPSK on channel 39 8-DPSK on channel 39

Agilent Spectrum Analyzer

AL I I SENSEIN [ AlGuAUTO D

Avg Type: Log-Pwr Peak Search vg Typs: Log-Pwr = Peak Search

PNO: Fast C,) T1ig:Free Run PNO: Fast (y0 Trig: Free Run
IFGain:Low ~_Atten: 30 dB FGain:Low __Atten: 30 dB

Mkr1 801.15 MHz
68.47 dBm Ref 20.00 dBm

s

Start 30.0 MHz i i “Stop 1.0000 GHz Start 1.00 GHz ) i Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 92.7 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.4 5 (1001 pts)
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Test Plot

8-DPSK on channel 78

8-DPSK on channel 78

Agilent Spectrum Analyzer - Swept SA
i kL R lsw AC

Ref 20.00 dBm

Ref 20.00 dBm

bl

Mkr1 369 kHz|
-37.18 dBm

Next Pk Right|

Start 9 kHz
#Res BW 100 kHz

Stop 30.00 MHz

Center 2480000 GHz Span 3.000 MHz |
Sweep 2.87 ms (1001 pts)

#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts) #VBW 300 kHz

usa STATUS

smius 1 AC coupled: Accy unspec'd < 10MHz

8-DPSK on channel 78

Avg Type: Log-Pur
Trig: Free Run

PNO: Fast (o)
Atten: 30 4B

I Gain:Low

Mkr1 801.15 MHz|
-58.50
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|
|
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I
|
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Start 30.0 MHz
#Res BW 100 kHz
usa sTaTus

#VBW 300 kHz

“Stop 1.0000 GHz
Sweep 92.7 ms (1001 pts)

Agilent Spectrum Analyzer
RL RF

Peak Search

dBm Ref 20.00 dBm

o, ‘l.w‘.w e

Start 1.00 GHz
#Res BW 100 kHz

8-DPSK on channel 78

SENGEIN L AUGNAUTO.
Avg Type: Log-Pur
Trig: Free Run

PNO: Fast
Atten: 30 dB

3
IFGain:Low

b

Stop 26.50 GHz
Sweep 2.4 s (1001 pts)
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7.10 ANTENNA APPLICATION

7.10.1 Antenna Requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible partyshall be used with the device.

7.10.2 Result

The EUT antenna is permanent attached FPCB antenna(Gain:0.87dBi). It comply with the standard
requirement.

END OF REPORT
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