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1. SUMMARY OF STANDARDS AND RESULTS

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Item

Standards Paragraph

Result

Maximum Peak Output Power

FCC Part 15: 15.247(b)(1)
RSS-247(5.4 b)
ANSI C63.10 :2013

Bandwidth

FCC Part 15: 15.215
RSS-247(5.1 a)
ANSI C63.10 :2013

Carrier Frequency Separation

FCC Part 15: 15.247(a)(1)
RSS-247(5.1 b)
ANSI C63.10 :2013

Number Of Hopping Channel

FCC Part 15: 15.247(a)(1)
RSS-247(5.1 d)
ANSI C63.10 :2013

Dwell Time

FCC Part 15: 15.247(a)(1)
RSS-247(5.1 d)
ANSI C63.10 :2013

Radiated Emission

FCC Part 15: 15.209
FCC Part 15: 15.247(d)
RSS-Gen(8.9), RSS-247(5.5)
ANSI C63.10 :2013

Band Edge Compliance

FCC Part 15: 15.247(d)
RSS-Gen(8.9), RSS-247(5.5)
ANSI C63.10 :2013

Power Line Conducted Emissions

FCC Part 15: 15.207
RSS-GEN(8.8)
ANSI C63.10 :2013

Frequency stability

RSS-GEN(6.11)

Antenna requirement

FCC Part 15: 15.203
RSS-GEN(6.8)

Note:

1. P is an abbreviation for Pass.

2. Fis an abbreviation for Fail.

3. N/A'is an abbreviation for Not Applicable.
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2. GENERAL INFORMATION

2.1.Description of Device (EUT)

Description/PMN

Model
Number/FVIN(S)
Diff.

Trademark

Test Voltage

Radio Technology
Operation
frequency
Channel No.
Modulation type

Antenna Type

Software version

Hardware
Version/FVIN

P9Il Handheld

POl PRO, POII STD

They are all the same, except that P9Il PRO with M8T GPS receiver, P9Il STD
without M8T GPS receiver, the result of this report belongs to P9Il PRO.

N/A

DC 7.2V from battery, DC 15V For Charging

Bluetooth 4.1 EDR

2402-2480MHz

79 Channels
GFSK, 1T /4 DQPSK, 8- DPSK
Internal antenna, Maximum Gain is 1.56dBi for BT

V1.0

V13

Remark: The worst-case simultaneous transmission configuration was evaluated with no non-compliance found.
Results in this report are only for Bluetooth 4.1 EDR function, and there is no other transmitter involved.
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2.2.Accessories of Device (EUT)

Accessoriesl

Manufacturer

Model
Input

Output

USB-PD Chager

Kuantech (Cambodia) Corpration Limited
KSA-45P-45W D5

AC 100-240V, 50/60Hz, 1.5A

DC 5V/3A, DC 9V/3A, DC 12V/3A, DC 15V/3A,
DC 20V/2.25A, DC 3.3-16V/3A Max., 45W Max.

2.3.Tested Supporting System Details

No. Description | Manufacturer Model Serial Number Cert|gccz)agon or
1. Notebook ACER ZQT N/A DOC
2.4.Block Diagram of connection between EUT and simulators
S )
upporting EUT
System
2.5.Test Mode Description
Tested mode, channel, and data rate information
Frequency
Mode Channel (MH2)
Low :CH1 2402
GFSK Middle: CH40 2441
High: CH79 2480
Low :CH1 2402
1 /4 DQPSK Middle: CH40 2441
High: CH79 2480
Low :CH1 2402
8- DPSK Middle: CH40 2441
High: CH79 2480
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2.6.Test Conditions
Items Required Actual
Temperature range: 15-35C 25C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 98kPa

2.7.Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao’an District, 518103,

Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission

Registration Number: 293961
Designation Number: CN1236
July 25, 2017 Certificated by IC
Registration Number: 12135A

2.8.Measurement Uncertainty

(95% confidence levels, k=2)

ltem

Uncertainty

Uncertainty for Power point Conducted Emissions Test

2.74dB

Uncertainty for Radiation Emission test in 3m chamber
(below 30MHz)

2.13 dB(Polarize: V)

2.57dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber
(30MHz to 1GHz)

3.77dB(Polarize: V)

3.80dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber

4.16dB(Polarize: H)

(1GHz to 25GH?z) 4.13dB(Polarize: V)
Uncertainty for radio frequency 5.4%10-8
Uncertainty for conducted RF Power 0.37dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
3m ETS-LINDGRE
. . N/A SELO0017 2018.09.21 1Year
Semi-Anechoic N
Receiver R&S ESCI 1166.5950K03-1011 | 2018.09.21 1Year
Receiver R&S ESCI 101202 2018.09.21 1Year
Bilog Antenna Schwarzbeck VULB 9168 VULB9168-438 2018.04.13 2Year
Horn Antenna EMCO 3115 640201028-06 2018.04.13 2Year
ActiveLoop | g i Daze | ZN30900A SEL0097
Antenna Jing 2018.04.13 2Year
Cable Resenberger N/A No.1 2018.09.21 1Year
SCHWARZBEC
Cable K N/A No.2 2018.09.21 1Year
SCHWARZBEC
Cable K N/A No.3 2018.09.21 1Year
Pre-amplifier Schwarzbeck BBV9743 9743-019 2018.09.21 1Year
. AFS33-18002650-
Pre-amplifier R&S SEL0080 2018.09.21 1Year
30-8P-44
Temperature
Terchy MHQ 120 2018.09.21 1Year
controller
L.I.S.N.#1 Schwarzbeck NSLK8126 8126466 2018.09.21 1Year
ROHDE&SCHW
L.I.S.N.#2 ENV216 101043 2018.09.21 1 Year
ARZ
20db Attenuator | ICPROBING IATS1 82347 2018.09.21 1 Year
SCHWARZBEC
Horn Antenna BBHA 9170 BBHA 9170294 2018.04.13 2 Year
K
Power Meter Agilent E9300A MY 41496625 2018.09.21 1Year
Temperature Gongwen GDS-250 080943 2018.09.11 1 Year
Chamber
Switching Mode
JUNKE JK12010S 20140927-6 2018.09.11 1 Year

Power Supply
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3. MAXIMUM PEAK OUTPUT POWER

3.1.Limit

Please refer FCC part 15.247 & RSS-247..
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, the e.i.r.p shall not exceed 4W

3.2.Test Procedure

The transmitter output is connected to the RF Power Meter. The RF Power
Meter is set to the peak power detection.

3.3.Test Setup
EUT » Power Meter
3.4.Test Result
Freq PK Output Power | PK Output Power | Limit
Mode (MHz) (dBm) (MW) (dBm) | Resul
2402 2.884 1.943 30 Pass
GFSK 2441 3.451 2.214 30 Pass
2480 2.297 1.697 30 Pass
2402 2.447 1.757 21 Pass
/4 DQPSK| 2441 2.945 1.970 21 Pass
2480 1.847 1.530 21 Pass
2402 2.945 1.970 21 Pass
8- DPSK 2441 3.490 2.234 21 Pass
2480 2.331 1.710 21 Pass
Conclusion:; PASS
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4. BANDWIDTH
4.1.Limit

Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in RSS-GEN, FCC Section 15.247(a)(1), must be designed to ensure
that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be
specified in the specific rule section under which the equipment operates, is contained
within the frequency band designated in the rule section under which the equipment is

operated.

4.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The bandwidth of the fundamental frequency was measured by spectrum
analyzer with 30kHz RBW and 100kHz VBW. The 20dB bandwidth is defined as the

total spectrum the power of which is higher than peak power minus 20dB.

4.3.Test Result

N Freq 99% Bandwidth | 20dB Bandwidth S
(MHz) (KHz) (KHz)

2402 848.33 878.3 PASS
GFSK 2441 847.72 878.8 PASS
2480 850.16 931.1 PASS
2402 1166.5 1261.0 PASS
1 /4 DQPSK 2441 1167.0 1261.0 PASS
2480 1166.1 1262.0 PASS
2402 1146.3 1224.0 PASS
8- DPSK 2441 1146.1 1224.0 PASS
2480 1146.2 1224.0 PASS
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Orginal Test data

GFSK mode

T /4 DQPSK

Agilent Spectrum Analyzer - Occupied BW
[ Freq 2.402000000 GHz
AFGalnLow

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.402 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
848.33 kHz

7.333 kHz
878.3 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

00000 GHz
AvalHold=>10/10

TraceiDetector

Span 3 MHz|
Sweep 3.2 ms

10.0 dBm

99.00 %
-20.00 d8

STatus

Lowest channel

Agilent Spoctrum Analyzer - Dccupied AW

req: 2441000000 GHz
ree Run
en: 30 dB

lCener Freq 2.441000000 GHz

#IFGainiLow

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.441 GHz

Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
847.72 kHz
5.529 kHz

878.8 kHz

OBW Power
x dB

Transmit Freq Errar
x dB Bandwidth

[EESE
Radle Std: None TracelDetector

AvglHold>1010

Radio Device: BTS

Sweep 3.2ms

10.5 dBm

99.00 %
-20.00 dB

STATUS

Middle channel

Agilent Spoctrum Analyzer - Dccupied AW

Cantar Freq: 2480000000 GHz
Co! Trig: Free Run
#Atten: 30 4B

Center Freq 2.480000000 GHz

Radio Std: None Trace/Detectar

AvglHold>10110

Radio Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

ICenter 2.48 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
850.16 kHz
9.677 kHz

931.1 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Sweep 3.2ms

9.39 dBm

99.00 %
-20.00 dB

STATUS

Highest channel

Agilemt Spectram Analyzor - Occupicd BW.

[ Freq 2.402000000 GHz

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

g LicH GAD-AL P o 1
Center Freq: 2 402000000 GHz Radio Std: None TracelDetector
req Run Ava[Hold>10110

Radio D

Span 3 MHz|
#VBW 100 kHz Sweep 3.2ms

Total Power 8.10 dBm

1.1665 MHz

Transmit Freq Error 3.84

x dB Bandwidth

Agilent Spectrum Analyzer - Occupiod BW.

lCener Freq 2.441000000 GHz

w

Ref Offset 1 d8
Ref 20.00 dBm

Center 2.441 GHz

Occupied Bandwidth

1.261 MHz

5 kHz OBW Power

x dB

99.00 %
-20.00 d8

STatus

Lowest channel

1200 PM N 1

Center Freq; 2441000000 GHz Radio Std: None TraceiDetector
Trig: Free Run AvglHold>10/10
#htten: 30 dB:

Radio Device: BTS

#VBW 100 kHz

Total Power 8.66 dBm

1.1670 MHz

Transmit Freq Error 2.48|

x dB Bandwidth

Agilont Spoctrum Analyzer - Occupiod BW.

Center Freq 2.

==
FFGalniLow

1.261 MHz

6 kHz OBW Power

x dB

99.00 %
-20.00 dB

sTATUS

Middle channel

i CE-aE-48 o 14,2
Genter Fraq: 2480000000 GHz Radio 5td: None TraceiDetector
N Trig: Free Run ‘AvglHold>10110

Atten: 30 dB. Radio Device: BTS

Ref Offset 1 d8.
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

Span 3 MHz|
#VBW 100 kHz Sweep 3.2ms

Total Power 7.48 dBm

1.1661 MHz

Transmit Freq Error 4.93

x dB Bandwidth

1.262 MHz

3 kHz OBW Power

x dB

99.00 %
-20.00 dB8

sTATUS

Highest channel
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8- DPSK

Agilem Spectrum Analyzer - Occupied AW

Center Freq 2.402000000 GHz Cantar Freq 2402000000 Gz TEEER  Tracemetector
B e AvglHaldforo

SIFGaimLow  #Atten: 30 dB Radio Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.402 GHz - Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 8.31 dBm
1.1463 MHz

Transmit Freq Error 17.287 K OBW Power 99.00 %
x dB Bandwidth 1.224 MHz xdB -20.00 dB

Lowest channel

Apient Spactrum Amsirzer - Gccupied B
T . e
Center Freq 2.441000000 GHz q: 2441000000 GHz Radio St Ve
B FreaRun  AvgHeld>1010
A Gotnilow 3 a5 Rodio Device:BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.441 GHz i Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 8.88 dBm
1.1461 MHz

Transmit Freq Error 15.861 kHz OBW Power 99.00 %
x dB Bandwidth 1.224 MHz x dB -20.00 dB

Middle channel

Agilent Spoctrum Analyzer - Dccupied AW

Center Freq 2.480000000 GHz Cantar Fraq: 2460000000 GHz : Trace/Detectar
o Trig: Free Run AvalHold>10110
ZIFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 7.72dBm
1.1462 MHz

Transmit Freq Error 18.046 kHz OBW Power 99.00 %

x dB Bandwidth 1.224 MHz xdB -20.00 dB

s STATUS

Highest channel
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5. CARRIER FREQUENCY SEPARATION
5.1.Limit

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

5.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The carrier frequency was measured by spectrum analyzer with 30kHz RBW and 100kHz
VBW.

5.3.Test Result

Channel separation | 20dB Bandwidth

Mode/Channel Limit (KHz) | Conclusion

(MHz) (KHz)
GFSK 1.002 931.1 931.1 PASS
1 /4 DQPSK 0.999 1262.0 841.3 PASS

8- DPSK 0.996 1224.0 816.0 PASS
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Orginal test data for channel separation

Agilens Spectyum Anslyzer - Swept SA
] Frequency

Avg Type: Log-Pur
) T AvalHold: 437100
8

Center Freq 2.441500000 GHz
FNO; Wide Ly
IFGain-Low
Ref Offset 1 d8
Ref 20.00 dBm

Span 3.000 MHz|
#Sweep 1.000 s (1001 pts)

STATUS

(Center 2.441500 GHz

Res BW 30 kHz FVBW 100 kHz

1 Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr Frequency

Center Freq 2.441500000 GHz
H AvglHold: 381100

NO:

Wide
IFGain-Low

Ref Offset 1 d8
Ref 20.00 dBm

Span 3.000 MHz|
#Sweep 1.000 s (1001 pts)

STATUS

T /4 DQPSK

Center 2.441500 GHz

#Res BW 30 kHz FVBW 100 kHz

Agilent Spectrum Analyzer - Swept SA
04:1:55 M
TRAE|

riee]

Center Freq 2.441500000 GHz Avg Type: LogPur Frequency
PO Wide Ly AvglHold: 48/100

IFGain-Low

Trig: Free Run

Ref Offset 1 dB.
Ref 20.00 dBm

Span 3.000 MHz|
#Sweep 1.000 s (1001 pts)

STaTUS

Center 2.441500 GHz

#Res BW 30 kHz FVBW 100 kHz

DPSK
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6. NUMBER OF HOPPING CHANNEL

6.1.Limit
Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels
6.2.Test Procedure

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.
The number of hopping channel was measured by spectrum analyzer with 100kHz RBW
and 300KHz VBW.

6.3.Test Result

Mode Number of hopping channel Limit Conclusion
GFSK 79 >15 PASS
1 /4 DQPSK 79 >15 PASS
8- DPSK 79 >15 PASS
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Original test data for hopping channel number

Agilens Spectyum Anslyzer - Swept SA
‘Start Freq 2.400000000 GHz
NGO Tost o Trig:Frea Run
IFGain:Low : 30 d8

Ref Offset 1 d8
Ref 20.00 dBm

|Z|=|.||

s

m|
ittt

FVBW 300 kHz

3 404
Avg Type: Log-Pwr Frequency

AvalHold>100/100

i

e

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

STATUS

GFSK

Agilens Spectyum Anslyzer - Swept SA

‘Start Freq 2.400000000 GHz
PHO: Fast Ly
IFGain:Low Amten: 30 d8
Ref Offset 1 d8
Ref 20.00 dBm

‘Start 2.40000 GHz

#Res BW 100 kHz FVBW 300 kHz

" Trig: Free Run

Avg Type: Log-Pwr Frequency

AvalHold>100/100

frAd

I WA

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

STATUS

T /4 DQPSK

Agilert Spectram Anaiyzer - Swspt A
Start Freq 2.400000000 GHz
PHO: Fast )
\FGa\n:Lu:r

Ref Offset 1 dB.
Ref 20.00 dBm

‘Start 2.40000 GHz

#Res BW 100 kHz #FVBW 300 kHz

Trig: Free Run

Frequency

Center Freq|
441750000 GHz|
StartFreq
2.400000000 GHz|

Avg Type: Log-Pur
AvalHold=>100/100

‘Stop Freq|
483600000 GHz

CFStep
350000 MHz
Man

Stop 2.48350 GHz
Sweep 8.000 ms (1001 pts)

STaTUS

8- DPSK
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7. DWELL TIME

7.1.Test limit

Please refer FCC part 15.247 & RSS-247.

Frequency hopping systems operating in the 2400MHz-2483.5 MHz. The average time
of occupancy on any frequency shall not greater than 0.4 s within period of 0.4 sec-
onds multiplied by the number of hopping channel employed.

7.2.Test Procedure
7.2.1. Place the EUT on the table and set it in transmitting mode.

7.2.2. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

7.2.3. Set center frequency of spectrum analyzer = operating frequency.
7.2.4. Set the spectrum analyzer as RBW, VBW=1MHz, Span = 0Hz, Sweep = auto.

7.2.5. Repeat above procedures until all frequency measured were complete.

7.3.Test Result
PASS.

Detailed information please see the following page.
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Frequency

Pulse Duration

Dwell Time

Limit

Mode Data Packet (MH2) (ins) (ims) (ms) Conclusion
DH1 2441 0.374 239.360 PASS
GFSK DH3 2441 1.627 347.093 | 400 PASS
DH5 2441 2.875 368.000 PASS
DH1 2441 0.379 242.560 PASS
/4 DQPSK| DH3 2441 1.637 349.227 | 400 PASS
DH5 2441 2.885 369.280 PASS
DH1 2441 0.384 245.760 PASS
8- DPSK DH3 2441 1.637 349.227 400 PASS
DH5 2441 2.890 369.920 PASS

Note: 1 A period time = 0.4 (s) * 79 = 31.6(s)
2 DH1 time slot = Pulse Duration * (1600/(1*79)) * A period time/1000
DH3 time slot = Pulse Duration * (1600/(3*79)) * A period time/1000
DH5 time slot = Pulse Duration * (1600/(5*79)) * A period time/1000
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GFSK

Agilent Spectrum Analyzor - Swept A
Trig Delay-1.000 ms  Avg Type: Log-Pur
ot - Trig: Video

Atten: 30 d8

o ¢
Center Freq 2.441000000 GHz
FNO:

IFGain:Law

Ref Offset 1 dB.
Ref 20.00 dBm

b J'vww.ﬁﬂrlﬂﬂhp |‘4ﬁ"-f.w,¢f\+h"r'

iCenter 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.800 ms (1001 pts)

st

Dwell time

Frequency

Auto Tune|
[

Center Freq
2.441000000 GHz

1m/4-DQPSK

Agilent Spectrum Analyzer - Swept SA
] X O4:19: 18 PMNov 14, 2018
TrigDelay-1000 ms  Avg Type: Log-Pur @
et b Trig: Video v
Atten: 30 dB =

o L
Center Freq 2.441000000 GHz
FHO:

IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

b R e

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.800 ms (1001 pts)|

= STaTUS

Frequency

Agilent Spectrum Analyzor - Swept SA
Trig Delay-1.000 ms  Avg Type: Log-Par
Y Trig: Video

Atten: 30 dB

o ¢
Center Freq 2.441000000 GHz
Fast

AMkr1 1.627 ms
-0.16 dB|

Ref Offset 1 dB.
Ref 20.00 dBm

«Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 3.0 MHz Sweep 4.800 ms (1001 pts)

Frequency

Auto Tune|

Center Freq
2.441000000 GHz

StartFreq
2441000000 GHz,

Stop Freq
2.441000000 GHz,

CF Step

000000 MHz|
Man

Freq Offset
0 Hz

Trig Dalay-1.000 ms  Ava Type: Log-Pur
e Trig: Video
Atten: 30 dB
AN 837 ms
Ref Offset 1 dB AMKr1 1.637 ms
Ref 20.00 dBm

T —

st

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 3.0 MHz Sweep 4.800 ms (1001 pts)|

Frequency

Auto Tune,

StartFreq
2.441000000 GHz

Agilent Spectrum Analyzor - Swept SA
L R

Center Freq 2.441000000 GH: Trig Delay-1.000 ms  Avg Type: Log-Pur
& — Trig: Video

IFGain:Law Atten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

ph i

«Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 4.800 ms (1001 pts)

#VBW 3.0 MHz

Frequency

Center Freq
2.441000000 GHz

rtFreq
2.441000000 GHz|

I

Stop Freq|
2.441000000 GHz|

CF Step
MHz

Freq Offset
0 Hz

Agilont Spectrum Analyzer - Swept SA
L

TrigDelay-1000 ms  Avg Type: Log-Pur
. Trig: Video
Atten: 30 dB

Center Freq 2.441000000 GHz
: Fast
IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

L T S Ty TR —————

Wk

Jop

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 3.0 MHz Sweep 4.800 ms (1001 pts)|

Channel 39 / 2441 MHz — DH5

Channel 39/ 2441 MHz - 2DH5
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Dwell time
8DPSK

Agilent Spectrum Analyzer - Swept SA.
- T el o EEEITTIETY
Center Freq 2.441000000 GHz iria Ceterc L0 A e S TAcE LRney,
e eo
\ff.aln-l’:‘w
Ref Offset 1 dB.
Ref 20.00 dBm

Center Freq
, 2.441000000 GHz
X"f"“w" e
StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

W‘h‘wmw* ﬁ%ﬂﬂ{lmﬂfm ‘ y FreqOffset

0 Hz|

Center 2.441000000 GHz pai
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.800 ms (1001 pts)

Channel 39 / 2441 MHz - 3DH1

Agilent Spectrum Analyzor - Swept A
L R

‘Center Freq 2.441000000 GHz Trig Dalay-1.000 ms  Avg Type: Log-Pur i I=7
¥ Trig: Video

ot Atten: 30 dB

Auto Tune|
Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
) 2.441000000 GHz
[ VMM-\-.‘T o e e .;.. -

StartFreq
2441000000 GHz,

Ll i bl

«Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.800 ms (1001 pts)

STATUS

2 Channel 39 / 2441 MHz - 3DH3

Agilent Spectrum Analyzor - Swept SA

oo L F .
Center Freq 2.441000000 GHz Trig Delay-1.000 ms  Avg Type: Log-Pur Frequancy
BNO: Fast ~+= Trig: Video

IFGainil ow Atten: 30 dB
Auto Tune
Ref Offset 1 dB.

Ref 20.00 dBm

Center Freq
2.441000000 GHz
X’EM" bl g st s e A el e /,m»-m.? .

StartFreq
2441000000 GHz,

Stop Freq
2.441000000 GHz,

CFStep
1.000000 MHz,
Man

My i | —

0 Hz|

iCenter 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.800 ms (1001 pts)

Channel 39/ 2441 MHz — 3DH5
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8. RADIATED EMISSIONS

8.1.Limit

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the
limits shown in 15.209, all the other emissions shall be at least 20dB below the

fundamental emissions, or comply with 15.209 limits.

15.205 Restricted frequency band

MHz MHz MHz GHz
0.090 -0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-85
4.17725 - 417775 37.5-3825 1435 - 1626.5 9.0-92
420725 - 420775 73-74.6 1645.5-1646.5 93-95
6.215-6.218 T4.8-752 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108 -121.94 1718.8-1722.2 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 1535-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 Q)

RSS-GEN Restricted frequency band

MHz

0.090 - 0.110

0.495 - 0.505

2.1735 - 2.1905

3.020 - 3.026

4.125-4.128

417725 - 4.17775

4.20725 - 4.20775

5.677 -5.683

MHz

149.9 - 150.05

156.52475 - 156.52525

156.7 - 156.9

162.0125 - 167.17

167.72 - 173.2

240 — 285

322-335.4

399.9 - 410

GHz

9.0-9.2

9.3-95

10.6 - 12.7

13.25-13.4

14.47 -14.5

15.35-16.2

17.7-21.4

22.01-23.12
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6.215-6.218 608 - 614 23.6-24.0
6.26775 - 6.26825 960 - 1427 31.2-31.8
6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710

8.37625 - 8.38675

1718.8 - 1722.2

8.41425 - 8.41475 2200 - 2300
12.29 - 12.293 2310 - 2390
12.51975 - 12.52025 2483.5 - 2500
12.57675 - 12.57725 2655 - 2900
13.36 - 13.41 3260 — 3267
16.42 - 16.423 3332 - 3339
16.69475 - 16.69525 3345.8 - 3358
16.80425 - 16.80475 3500 - 4400
25.5-25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
74.8-75.2 8025 — 8500
108 — 138

Note 1: Certain frequency bands listed in table 7 and in bands above 38.6 GHz are
designated for licence-exempt applications. These frequency bands and the requirements that
apply to related devices are set out in the 200 and 300 series of RSSs.
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15.209 Limit
FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters u\Vv/m dB(uV)/m
0.009-0.490 300 2400/F(KHz) /
0.490-1.705 30 24000/F(KHz) /
1.705-30 30 30 29.5
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak)
Above 1000 3 54.0 dB(uV)/m (Average)

Note: The peak limit is 20 dB higher than the average limit

Table 5 — General field strength limits at frequencies above 30 MHz

Frequency (MHz) Field strength {pV/m at 3 m)

30-38 100

&8 - 216 150

216 — 960 200

Above 960 500

Frequency Magnetic field strength (H-Field) (pA/m) Measurement distance (m)
9 - 490 kHzN0tE 1 6.37/F (F in kHz) 300

490 - 1705 kHz 63.7/F (F in kHz) 30

1.705 - 30 MHz 0.03 30

Mote 1: The emission limits for the ranges 9-80 kHz and 110-490 kHz are based on measuremenis employing a
linear average detector.
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8.2.Block Diagram of Test setup
8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 30MHz

Distance = 3m
Computer [~

Pre -Amplifier
EUT

[ 9 Im

4— lurn table L
Receiver

1

I Ground Plane I

8.2.1 In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

(Reference Point)

Turn Table
1.5m(L)* 1. 0m(W)*0.8m(H) —» (Wood)

—_

AMP Receiver — PC System

8.2.2 In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

\ .
\
[~
;/
Test Antenna«

A
<Im

Tum Tables - erzzzzzzzz

<150cm >..:

ANNNANNRNNNRINY
OTORNRNRNNS

l Receivery H Preamplifiers
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Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port
of AMP.

8.3.Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.

(2) Setup EUT and simulator

(3) Test antenna was located 3m from the EUT on an adjustable mast. Below pre-scan
procedure was first performed in order to find prominent radiated emissions.

(a) Change work frequency or channel of device if practicable.

(b) Change modulation type of device if practicable.

(c) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement
produces highest emissions

(4) Spectrum frequency from 9KHz to 25GHz (tenth harmonic of fundamental frequency) was
investigated

(5) For final emissions measurements at each frequency of interest, the EUT were rotated and
the antenna height was varied between 1m and 4m in order to maximize the emission.
Measurements in both horizontal and vertical polarities were made and the data was
recorded. In order to find the maximum emission, the relative positions of equipments and
all of the interface cables were changed according to ANSI C63.10 :2013on Radiated
Emission test.

(6) For emissions above 1GHz, both Peak and Average level were measured with Spectrum
Analyzer, and the RBW is set at IMHz, VBW is set at 3MHz for Peak measure; RBW is set
at 1IMHz, VBW is set at 10Hz for Average measure.

8.4.Test Result

We have scanned from 9kHz to the 10th harmonic of the EUT’s highest frequency.
Detailed information please see the following page.

From 9KHz to 30MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.
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From 30MHz to 1000MHz: Conclusion: PASS

Vertical:
Radiated Emission Measurement
File :PSIl PRO Diata #1 Date: 2018/11/16 Time: 20:31:59
80.0 dBu¥/m
70
60
FCC Fait13Clas: B Radiation
50 |-
I
40
W
30
1 4 3 1 5
20
10
0.0
30,000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
No. Mk.  Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB dBuvim dBuVim dB Detactor m degree
1 388878 10.80 1415 24 95 4000 -15.05 peak 1-4 0-360
2 592325 10.30 13.05 2335 4000 -16.65 peak 14 0-360
3 117.3602 10.81 12.32 2313 4350 -2037 peak 1-4 0-360
4 155.9101 9.89 14.57 24 .46 4350 -19.04 peak 1-4 0-360
5 330.1949 10.46 14.28 2474 4600 -21.26 peak 1-4 0-360
6 * 7660571 10.59 2178 3237 4600 -13.63 peak 1-4 0-360

Note:1. *:Maximum data; x:Over limit; I:over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:
Radiated Emission Measurement
File :PSII PRO Data #2 Date: 201811116 Time: 20:35:18
80.0 dBu¥/m
70
&0
FCC Parnt13Claz: B Radiation
50 [
I
40 |
5
20 W
1
20 ¥
10
0.0
30.000 40 50 60 70 MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB dBuVim dBuVfm dB Detactor m degree
1 39.8542 11.05 1423 2528 4000 -1472 peak 1-4 0-360
2 61.9951 10.25 12.55 2280 4000 -17.20 peak 1-4 0-360
3 157.0073 9.87 14 .58 24 45 4350 -19.05 peak 1-4 0-360
4 299 3158 10.29 1346 2375 4600 -2225 peak 1-4 0-360
5 4417425 11.24 16.67 27.91 46.00 -18.09 peak 1-4 0-360
6 * 7319202 12.64 21.37 34 .01 46.00 -11.99 peak 1-4 0-360

Note:1. *:Maximum data; x:Over limit; l:.over margin.
2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of 8-DPSK mode, Channel 2441MHz (AC 120V/
60Hz) was listed in this report.
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From 1G-25GHz

Test Mode: GFSK TX Low

Freq E:\i: (P|_(|) /I\ir) AI\:n;((:etr; r;a Cable é Qgr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)

4804 | 43.29 \ 33.95 10.18 34.26 53.16 74 -20.84 | PK
4804 | 34.55 \ 33.95 10.18 34.26 44.42 54 -958 | AV
7206 / / / / / / /

9608 / / / / / / /

4804 | 43.31 H 33.95 10.18 34.26 53.18 74 -20.82 | PK
4804 | 34.36 H 33.95 10.18 34.26 44.23 54 -9.77 | AV
7206 / / / / / /

9608 / / / / / /

Test Mode: GFSK TX Mid

4882 | 41.24 \ 33.93 10.2 34.29 51.08 74 -2292 | PK
4882 | 32.24 \ 33.93 10.2 34.29 42.08 54 -11.92 | AV
7323 / / / / / / / / /
9764 / / / / / / /

4882 | 42.08 H 33.93 10.2 34.29 51.92 74 -22.08 | PK
4882 | 32.73 H 33.93 10.2 34.29 42.57 54 -11.43 | AV
7323 / / / / / / / /

9764 / / / / / / / /

Test Mode: GFSK TX High

4960 | 41.85 \ 33.98 10.22 34.25 51.80 74 -22.20 | PK
4960 | 32.58 \ 33.98 10.22 34.25 42.53 54 -11.47 | AV
7440 / / / / / / /

9920 / / / / / / / / /
4960 | 42.57 H 33.98 10.22 34.25 52.52 74 -21.48 | PK
4960 | 32.08 H 33.98 10.22 34.25 42.03 54 -11.97 | AV
7440 / / / / / / /

9920 / / / / /

Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor
2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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From 1G-25GHz

Test Mode: 1 /4 DQPSK TX Low

Freq E:\i: (P|_(|) /I\ir) AI\:n;((:etr; r;a Cable é Qgr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)

4804 | 43.22 \ 33.95 10.18 34.26 53.09 74 -2091 | PK
4804 | 32.01 \ 33.95 10.18 34.26 41.88 54 -12.12 | AV
7206 / / / / / / /

9608 / / / / / / /

4804 | 43.50 H 33.95 10.18 34.26 53.37 74 -20.63 | PK
4804 | 32.11 H 33.95 10.18 34.26 41.98 54 -12.02 | AV
7206 / / / / /

9608 / / / / /

Test Mode: 1 /4 DQPSK TX Mid

4882 | 43.72 \ 33.93 10.2 34.25 53.60 74 -20.40 | PK
4882 | 31.23 \ 33.93 10.2 34.25 41.11 54 -12.89 | AV
7323 / / / / / / / / /
9764 / / / / / / /

4882 | 43.94 H 33.93 10.2 34.29 53.78 74 -20.22 | PK
4882 | 33.59 H 33.93 10.2 34.29 43.43 54 -10.57 | AV
7323 / / / / / / /

9764 / / / / / / /

Test Mode: 1 /4 DQPSK TX High

4960 | 41.95 \ 33.98 10.22 34.25 51.90 74 -22.10 | PK
4960 | 32.91 \ 33.98 10.22 34.25 42.86 54 -11.14 | AV
7440 / / / / / / /

9920 / / / / / / / / /
4960 | 43.14 H 33.98 10.22 34.25 53.09 74 -2091 | PK
4960 | 32.09 H 33.98 10.22 34.25 42.04 54 -11.96 | AV
7440 / / / / / / /

9920 / / / / /

Note:

1, Result = Read level + Antenna factor + cable loss-Amp factor
2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.
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From 1G-25GHz

Test Mode: 8- DQPSK TX Low

1, Result = Read level + Antenna factor + cable loss-Amp factor
2, All the other emissions not reported were too low to read and deemed to comply with
FCC limit.

Freq E:\i: (P|_(|) /I\ir) AI\:n;((:etr; r;a Cable é Qgr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuVv/m)| (dB)

4804 | 41.57 \ 33.95 10.18 34.26 51.44 74 -2256 | PK
4804 | 32.02 \ 33.95 10.18 34.26 41.89 54 -12.11 | AV
7206 / / / / / / /

9608 / / / / / /

4804 | 41.26 H 33.95 10.18 34.26 51.13 74 -22.87 | PK
4804 | 32.27 H 33.95 10.18 34.26 42.14 54 -11.86 | AV
7206 / / / / / /

9608 / / / / / /

Test Mode: 8- DQPSK TX Mid

4882 | 41.68 \ 33.93 10.2 34.29 51.52 74 -2248 | PK
4882 | 32.62 \ 33.93 10.2 34.29 42.46 54 -11.54 | AV
7323 / / / / / / / / /
9764 / / / / / / / /
4882 | 42.76 H 33.93 10.2 34.29 52.60 74 -21.40 | PK
4882 | 33.19 H 33.93 10.2 34.29 43.03 54 -10.97 | AV
7323 / / / / / / / /

9764 / / / / / / / /

Test Mode: 8- DQPSK TX High

4960 | 41.85 \ 33.98 10.22 34.25 51.80 74 -22.20 | PK
4960 | 32.87 \ 33.98 10.22 34.25 42.82 54 -11.18 | AV
7440 / / / / / / / / /
9920 / / / / / / / / /
4960 | 42.56 H 33.98 10.22 34.25 52.51 74 -21.49 | PK
4960 | 33.06 H 33.98 10.22 34.25 43.01 54 -10.99 | AV
7440 / / / / / / /

9920 / / / / / / /

Note:
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9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup

p < 3m =« -
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b
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l Receiver H Preamplifiers

9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands
shall not exceed the limits shown in FCC part 15.209 and RSS-GEN, all the other emissions

outside operation shall be at least 20dB below the fundamental emissions, or comply with
FCC part 15.209 and RSS-GEN limits.

9.3.Test Procedure

Refer to ANSI C 63.10, Clause 6.10.

All restriction band and non- restriction band have been tested, only worse case is reported.
9.4.Test Result

PASS. (See below detailed test data)
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Radiated Method:
Polarization: Vertical Test Mode: GFSK-Low

LU B ]

110
180 i
H
o Fait 15y UT 16, Pe-sk
. t

1] |
[ b b iy sttt bl bt bt : \.umw,

£
ne
PHOMI0 F32000  RAIA0E FMEN 2A5A00 GEESE0 RAE0D O FWFE0  2aR00 M08 Mz
Moo Mk Freg.  Reading Comect  Measure- Lt Margin Antenna Table
Lewvel Factor ment Height Degree
R B a5 dBuvim  dBuVim 45 Deteclr cm degrme  Commart

1 2300000  47.08 -3.40 4383 7400 -30.32 peak
2 * 2402180 100.08 -3.41 0eaY 7400 2287 peak

hopping-off
1200 dEuédm
110
10w
1
Bl
i
il
11
ol
WMMMWM
A0
£
#n
F3n.oom 23zoon FEEZ.00 234300 X354 00 ZIEG5.00 237600 FIET .00 239800 Hmon WMHz
Mo. Mk.  Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
hiHz By a8 dBuvim  dBuvim OB Defecior  cm degree  Comment
1 * 2420.000 96.06 -3.41 92 85 7400 18858 peak
2 2380.000 4872 -3.40 45.32 7400 -28688 peak

hopping-on
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Polarization: Horizontal: Test Mode: GFSK-Low

LU B ]

i

o FCL Pant |'- [P

) II Lﬂw-t

. A T PRSP T TR e b mntar i et

£

E 1]

PHOON0 FE2M0 RAI0E FMEN 2A500 GEESE0 RFEOD O ZWFE0  2T.0N M ON Mz
Mz Mk Freq. FReading Corect Measure- Limt Margin Antznna  Table
Lewel Factor ment Height Degree
R S a5 dBuvim  dBuMim 95 Debeclor  cm degrme  Commart
1 23090.000  45.82 -3.40 4242 7400 -31.58 peak
2 % 2402070 10128 -341 97.85 7400 2385 peak
hopping-off
1200 dBubSm
1@
100 i
a0
it}
FOLO Pant 15_8% i 3
m
GO
FLE Fat 1 |z 1w _ %y
50 hl I
a0
in
200
ZF0.000 232000 FHEZ.00 234300 235400 Z3E5.00 237500 ZHET.00 239800 245000 MHz
Mo, M. Freg. Reading Correct Measure- Limit  Margin Antenna Table
Lewval Factar ment Height Degree
K-z B a8 dBuvim  dBuvim  dB  Defector  cm degree  Camment

1 " 2415080 550 =341 25.08 7400 2108 peak
2 2380.000 4540 -3.40 43.00 7400 -31.00 peak

hopping-on
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Polarization: Vertical Test Mode: GFSK-High
10 dBddin
i
10 ﬁ
JJ (II FOC Pail 15_sSove 16 Peek
™ ||| B
|
m ‘_I FLL Paal] 15_Aavn 10_Aw
) W L’\Aﬂ"ﬂ-ﬂm btk
" 4 B b N,
£
-1
MENNN GRG0 MVIOE  PABRG0  M30.08  JSORE0  PSI00N  JS200  25HLOM 5008 Mx
Mo Mk Freq. Reading Comect  Measure- Limt Margin Antenna Table
Lewel Factor ment Height Degree
M=z = = dBuWim  dBuvim 9 Detectr  cm degee  Comract
1 * 2430200 105.85 -3.33 10247 7400 2847 peak
2 2433.500 G6.71 -3.34 63.33 7400 -10.67 peak
3 2433500 4301 -3.38 30A3 5400 1437 AVG
hopping-off
1200 diu¥im
118
100 1
a0
m w
FI Pant 15_Abowe 106_Fest
™
b1}
FLE Parl 15_Above TE_Auw
80
40
an
200
FS0.000 2460000 TN 24A0.00 25000 F500.00 2510000 252000 23000 25000 MHz
Mo, M. Freq. Reading Correct Measure- Limit Margin Antenna Table
Lewval Factar ment Height Degree
bz By B dBuUVim  dBuvim o8 Oefector  om degree  Comment
1 * 2458.100 10024 -3.2@ QB85 7400 22585 pesk
2 2483500 4875 -3.25 4537 7400 -28.83 pesk

hopping-on
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Polarization: Horizontal Test Mode: GFSK-High
[ENT
1
" A
|| | FOC Pail 15_Above 16 Pesh
" J
- |
I FCC Pt wea IE »
- —‘M-v—lnn.a-f
p_ MWH‘MMMF-M.‘MM
an
F 1
MEOMI0 CAEREN ATLON  MBRG0  ME00F  JSORG0  SSI00N  JERNE0  JRHLOD PER0 08 MHz
Moo Mk Freg. Reading Comect  Measure- Limst Margin Antznna Table
Lewel Factor mient Height Degree
Mz A= Ee) dBum  gBuVim 95 Detectr  cm degrme  Comment

1 " 2430300 10751 -3.33 10413 7400 3013 peak
2 2433500  63.07 -3.38 GeA% 7400 -1431 peak
3 2433500 4383 -3.33 4025 5200 1375 AWG

hopping-off
1200 dBuim
110
100
LI
L1}
FCC Pant 15_Abowe 16_Fesk
m
[h1]}
FLE Fail 15_sbowe Th_Av
ol
0 Lkl DN
n
a0
HE0.000 2460.00 T 400,00 245000 ZA00. 00 2510000 F5H0.00 #ai000 255000 MHz
Mo, Mk.  Freg. Reading Correct Measure- Limit  Margin Antenna  Table
Lewval Factor ment Hzight Degree
hisz P B dBuwim  dBuvim @ dB  Detector  om degree  Comment
1 2455800 2a1z2 -3.28 9573 7400 2172 pesk
2 2483500  4p82 -3.28 48 81 7400 -2743 pesk

hopping-on
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Polarization: Vertical Test Mode: T /4 DQPSK-Low

1200 AR

i

FOC Pait 15_pRoke 16 Peak

™ R

[}

£
ne
PHOMN N80 23RN FRIN 2300 SN VRN FWP 23500 FETTe
Moo Mk Freg. Reading Comect Measure- Limt  Margin Antenna Table
Lewel Factor rment Height Degres
M=z = = dBuvim  dBuvim 45 Datectsr  om degs  Commact

1 % 2402180 o973 -3.41 Q.37 7400 1087 peak
2 2350000 4883 -3.40 4523 7400 -2BTT  peak

hopping-off

1m0 diu¥dm

1@

10w 1

; I
Al

FOC Fant 15_Qo 16_Pdak
m
G
L Fat 1 bz 1 _§ vy

&0

an MMMWWWWM“

an

200

FH0.000 23300 FRE2.00 234300 235400 236500 237500 FHET.0O 239800 M0 WMHz
Ma. M. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Lewsl Factor ment Height Degree
bz BV B dBuUVim  dBuNim OB Defector om degree  Comment

1 * 2411200 &972 -3.40 D838 7400 22328 pesk

- 2290000 4710 -3.40 4370 7400 -30.30 pesk

hopping-on
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Polarization: Horizontal Test Mode: T /4 DQPSK-Low

LU B ]

i

. || N
. MMHWWHM‘MW IIL-'"'"""'“'HM“-
ko

oL

PHOOM0 FELM0 RAI0E FMIE0 pF500 GEESE0 RTE.ON IFE0 23500 M08 Mz
Mz Mk Freq. Reading Corect Measure- Limt  Margin Antenna Table
Lewel Factor ment Height Degree
R S a5 dBuvim  dBuMim 98 Deteclr cm degrme  Commert

1 * 24880 08.35 -3.41 0402 T400 20842 peak
2 2300.000  46.02 -3.40 4282 7400 -31.3B peak

hopping-off

1200 dbudm

110

100

a0

il

m

m -

0 |

P B e e

n

ET ]

FI0.000 232000 ZHEE. 234300 235400 Z3E5.00 237600 FHET.00 2398.00 2420000 MHz
Mo, M. Freg. Reading Correct Measure- Limit  Margin Antenna Table

Lewval Factar ment Height Degree
-z BV 4B dBuvim  dBuvim  dB  Defecior om degree  Comment

1 2412520 85.81 -341 2240 7400 1840 peak

2 230,000 4582 -3.40 4212 7400 -31.38 pesk

hopping-on
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Polarization:

Vertical

THLD AR

Test Mode: /4 DQPSK-High

1

FOC Pait 10_slove T6_Peak

)

FCL Pt 15_Abevm 16_Aw
’ W d-ly-"‘rﬂ“lﬁh‘\u Aot e el A
ea
= Lk
£
F 1]
G0 AH FAERGD 008 JABRGD 23008 IG0MA0  PGI0.08  JSpOM0  2GHLOD FEENOE

Mo Mk, Freq. FReading Correct  Measure- Limst  Margin Antznna Table
Lewel Factor ment Height Degres
Mz o 4z dBuvim  dBuvim 45 Detecir  om degree  Comrmart
1 % 2430100  96.28 -3.38 9343  T400 1948 peak
2 2433500 5872 -3.38 5534 T400 -1265 peak
3 2433 500 421 -3.38 3B83 B400 -1RAT ANG
hopping-off
1200 dBuédm
110
100
0
il
FO Pant 15_Showe 16_Fest
il
11
FLE Farl 15_Above TH_fuyg
ol
Ay s bbb el P s, At
A0
£
#n
AS0.000 2460000  Z4TO06  RA000 4000 250008 PSI000  35E000  F530.00 255000 MHz
Mo. Mk.  Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
hiHz By a8 dBuvim  dBuvim OB Defecior  cm degree  Comment
1 " 2488.300 95.85 -3.28 93.47 7400 1247  peak
2 2453.500 4872 -3.28 45.34 T4.00 -2888 peak

hopping-on
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Polarization: Horizontal Test Mode: /4 DQPSK-High
L LU B ]
1l
180 "li
J ||| FOC Pait 15_Mdove Th_Pesk
,. !
w |I

| FLL Pt 15_Sevn TH_Av

i Wu—_u”/ ottt bbbl it g ks fssms Wl

"
I
F 1]
SAGOBH MERE0 7000 JABEA0 3008 JG0RE0  FGI00B  JSRAE0 2GHLDD G008 M
Moo Mk Freg. Reading Comect  Measure- Limt  Margin Antenna Table
Lewel Factor rment Height Degree
M HHu 38 dBuVim  dBuVim 45 Debeclr cm degrms  Commart

1 % 2470800 10307 -3.33 0pa% 7400 2589  peak
2 2433500 56.90 -3.33 5352 7400 -204E peak

hopping-off
1200 dBim
1@
100 A
a0
HI
FOC Pant 15_&howe 16_Pesk
m
[h1}
FLE Fant 1%_shove TE_Sw
50 e
Pt R st At s Bt
40
30
200
F4S0.000 2460000 FAT0.00 240000 245000 250000 2510000 252000 #nannn 255000 MHz
Mo, M. Freg. Reading Correct Measure- Limit  Margin Antenna Table
Lewval Factar ment Height Degree
hHz By B dBuVim  dBuvim o8 Oefector  om degree  Comment
1 " 2478800 2,14 -3.28 2578 7400 2978 peak
2 2483500 52.41 -3.28 45.03 7400 -2487 peak

hopping-on
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Polarization: Vertical Test Mode: 8DPSK-Low
THLD AEN
il
180
CC Pail 15_pote 16 Peak
N ( \
53 |
FLC Part T A
5 'Lm
- W%MMLMM st
£
F 1
JHOGM 2180 23008 ML 295408 S0 JTR08 ZIEF0 MIN0E e
Mz Mk, Freq. FReading Correct  Measure- Limt  Margin Antenna Table
Lewel Factor ment Height Degree
Mz o 4z dBuvim  dBuMim 45 Deteclr  com degree  Commart
1 % 2402.180 898.77 -3.41 85.34 T400 2128 peak
2 2350.000 4750 -3.40 4410 7400 -282.80 peak
hopping-off
1200 dBwm
118
100
a0
L]
FOL Pan 15
kil
Gl
FLE Pat 14| anosk 16_su
50
“ kbt gt hdasn ooy bl sy it
a0
20n
FI0.000 23F .00 FEE2. 00 2143.00 F354.00 23000 217600 FTET.00 219800 000 MHz
Mo, Mk.  Freg. Reading Correct  Measure- Limit  Margin Antenna  Table
Lewval Factar ment Height Degree
hiz By B dBuvim  dBuvim @ dB  Detector  om degree  Comment
1 2418120 9585 -3.41 9324 7400 1224 peak
2 2380.000 4887 -3.40 45.47 7400 -2853 opeak

hopping-on
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Polarization: Horizontal Test Mode: 8DPSK-Low

T AR

i

FOC Pait I'.-i ute 16 Peak

[ |||-.|._.|:- i
o \
" ot it sl b bt ok bt Py Lhw
£
ne
OB FENA 2AE0N FREIN 2300 S VRN FWP 23500 FETTT
Moo Mk Freq. Reading Comrect Measure- Limt Margin Antznna Table
Lewel Factor rment Height Degres
bz 2B e dBuWim  dBuVim 45 Deteclr  cm degres  Commant

1 % 2402180 0053 341 QBT 7400 2217 peak
2 2390000 4492 -3.40 4152 7400 -324E peak

hopping-off

1200 dEuddm
110
100
ELL
iL)
m
1]
50

Ln s HANNTE N SRR TR T E T VRS T TS
n
o
ET]

FH0.004 232000 FEE2.00 234300 235400 ZAEG.00 237600 FIET.O0 239800 M 00 MHz
Mo, Mk.  Freg. Reading Correct  Measure- Limit  Margin Antenna  Table

Level Factor ment Hezight Degree
hirz dBuv a8 dBuvim  dBuvim o Detecior  om degree  Camment

1 2418.820 SEB3 -3.41 2542 7400 2142 pesk
2 2380.000 45.85 -3.40 4245 7400 -31.55 pesk

hopping-on
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Polarization: Vertical Test Mode: 8DPSK-High
100 AN
10
i f*\
|
.'I ] FOC Pail 15_Akave 16 Peak
]
™ || ||
|
= .l l FELC Pat e A _w
= f
]
.
MENBN MELED  MILOE  MBRSD  M300E  JSORG0  2SIDO0E JSpAG0 2GHRDE 2EENOE
Moo Mk Freg. Reading Comect Measure- Limt  Margin Antznna Table
Lewel Factor rment Height Degres
M=z = = dBuvim  dBuvim 45 Datectsr  om segs  Comreact
1 % 2430200 9918 -3.32 9581 7400 2181 peak
2 2433500 ®1.75 -3.32 4837 7400 -2583 peak
hopping-off
120 dBuydm
118
100
1
a0
i)
FOE Pant 15_&howe 16_Fest
m
Gl
FLC Fail 15 Abnye Th_& v
Bl
a0
n
20
2450000 2460000 Z4TO08  R4ANDD SO0 FSO0.6R 251000 352000 FSI0.00 255000 MHz
Mo, Mk, Freg. Reading <Correct WMeasure- Limit  Margin Artenna Table
Lewvel Factor ment Height Degree
Wiz dBuv a8 dBuvim  dBuvim  d8  Defector om degree  Camment
1 * 2457.300 8771 -3.28 9432 7400 2032 peak
z 2483.500 4810 -3.38 4572 7400 -28328 pesk

hopping-on
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Polarization: Horizontal Test Mode: 8DPSK-High
THAD e
i
180 f
|
/ FOC Pail 15_Akove 16 Pek
™ II|'
- JI FCL Pt 15 _Abevs 16 _Aw
. /
® NP TP R Tp LWWMMWM&F‘W
»
b 11
MEODN0 MERS0  MP00F  MBRG0  300F  JG0RG0  FGi00R  JSahd0  25H00D 2EENOE M
Moo Mk, Freq. FReading Corect  Measure- Lt Margin Antenna  Table
Lewel Factor ment Height Degree
Mz Az = dBuim  dBuvim 48 Detecir  cm degme  Commart

1 * 2430200 103.13 -3.33 0pal 7400 2580 peak
2 2433500 G222 -3.33 B34 7400 1516 peak
3 2433500 4339 -3.33 40.01  B400 1380 AVG

hopping-off
1m0 dBu¥dm
1@
100
0
1)
FOC Pant 15_Abowe 16_Feat
m
GO
FLE Faol 15_Abows Th_Swy
&0
L1 bl AP s
an
20
50000 2450000 FAT0 0 2R000 250 00 250000 251 000 252000 Ek ] 25000 MHz
Mo, M. Freq. Reading Correct Measure- Limit  Margin Antznna Table
Level Factor ment Height Degree
hi-z dBuv a8 dBuvim  dBuvim OB Defestor om degree  Comment
1 * 2453500 056 -3.28 2817 7400 2217  peak
2 2483.500 451G -3.28 42.78 T40D -31.22 peak
hopping-on

Note: 1. *:Maximum data; x:Over limit; I:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Conducted Method
GFSK Mode:

Test channel: Lowest channel

1t Spectrum Aaiyzer - Swpt SA Agilent Spctrum Analyzer - Swept S

‘Start Freq 2.310000000 GHz . Avg Type: Log-Pur Start Freq 2.310000000 GHz #vg Type: Log-Pur

PHO: Fast p) RS | PHO: Fast Ly 1M Avg|Hold:> 1001100
FGaln:Low B - WGalnLow "~ Atien:20 48
Ref Offset 1 dB MK Ref Offset 1 dB ke
Ref 10.00 dBm
StartFreq
2310000000 GHz

Ref 10.00 dBm

StopFreq
0000000 GHz|

1

Stop 2.41000 GHz CFStep| Start 2.31000 GHz Stop 2.41000 GHz,

#VBW 300 kHz Sweep 9.600 ms (1001 pts) JIRETNRAY TS #Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)
Man) TRC 5L ki FUNCTION ICTION WADTH FUNCTION Wl LIE

55544 dBm

v FUNETION ICTION WD TH FUNCTION VALUE

00 GHz, 54,444 dBm

i
|

Freq Offset|
0Hz

STaTus

STaTuS

No-hopping mode Hopping mode

Test channel: Highest channel

‘Start Freq 2.478000000 GHz Avg Type: Log Pur : Ty Start Freq 2.478000000 GHz Avg Type: Log-Pur Frequency
NO:Fast Lo Trig: Fres Run AvalHold>100/100 RO Tri: Fres Run AvgIHold> 1001100

(FGalaclmw * Atten: 20 B st ) TP -

T -

Ref Offset 1 dB Mkr1 2.4

Ref 10.00 dBm

’
Center Freq| i Center Freq
14000000 GHz 14000000 GHz
StartFreq StartFreq
2.478000000 GHz 2. 478000000 GHz|

Ref Offset 1 dB
Ref 10.00 dBm

Stop 2.55000 GHz cF
Sweep 6.933 ms (1001 pts] 200000

Step| Start 2.47800 GHz Stop 2.55000 GHz,
MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 6.933 ms (1001 pts|
Man|

IR WODE TRC SCL FUNCTION

STaTUS STaTus

No-hopping mode Hopping mode
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Pi/AQPSK Mode:

Test channel:

Spectrum Analyzer - Swept SA

Avg Type: Log-Pur

‘Start Freq 2.310000000 GHz
AvalHold>100/100

FHO.

Fost T Trig: Free Run
FGaln:Low

Atten: 20 4B

YT
Ref Offset 1 dB Mkr1 2
Ref 10.00 dBm

T e

Start 2.31000 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts))

Lowest channel

Agilent Spectrum dnafyzer - Swept Sk

Start Freq 2.310000000 GHz

PHO:
IF Gal

Ref Offset 1 dB.
Ref 10.00 dBm

Avg Type:Log-Pr
= Avg|Hold=> 10000
inLow

bt bt rin s Db

‘Start 2.31000 GHz
Res BW 100 kHz

WK MODE TR 5C1) D T FLNCTi
000 GHz! 5543 dBm

FUNCTION wiDTH

‘Stop 2.41000 GHz|

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

MIR WODE TRC SCL ®

v FUNCTION | FUNCTION WADTH

54753 dBm

>

STaTuS

No-hopping mode

Hopping mode

Test channel:

‘Spectrum Analyzer - Swept SA

‘Start Freq 2.478000000 GHz Avg Type: Log-Pur
PHO: Fast e 170 FreeRun AvglHold:>100/100
IFGalnLow Amen: 20 B

Ref Offset 1 dB
Ref 10.00 dBm

JPR RS S PO Y

Start 2.47800 GHz

H#Res BW 100 kHz #VBW 300 kHz

Frequency

Highest channel

Start Freq 2.478000000 GHz
i

Avg Type: Log-Pr

Fast Ly AvglHold>100/100

IFGaln-Low

Ref Offset 1 dB.
Ref 10.00 dBm

Stop 2.55000 GHz
Sweep 6.933 ms (1001 pts))

FUNCTION HETION WDTH

STaTUS

Mkr1 2.4

Stop 2.55000 GHz
Sweep 6.933ms (1001 pts)

FUNCTION INCTON W

STaTus

No-hopping mode

Hopping mode
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8DPSK Mode:

Test channel:

Spectrum Analyzer - Swept SA

Start Freq 2.310000000 GHz Aug Type: Log-Pur
FHO: Fast Ly 1710: Free Run AvalHold>100/100
FGalu-Low Atten: 20 48

Ref Offset 1 dB.
Ref 10.00 dBm

Start 2.31000 GHz Stop 2.41000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.600 ms (1001 pts)

WRA MODE TRE| SIL

STaTuS

Lowest channel

Agilent Spectrum dnafyzer - Swept Sk

Start Freq 2.310000000 GHz
PHO: Fast
IF Gain:Low
Ref Offset 1 dB.
Ref 10.00 dBm

‘Start 2.31000 GHz
Res BW 100 kHz #VBW 300 kHz

Avg Type:Log-Pr
Avg|Hold=> 10000

Stop 241000 GHz
Sweep 9.600 ms (1001 pts)

MIR WODE TRC SCL

FUNCTION | FUNCTION WADTH

No-hopping mode

Hopping mode

Test channel:

‘Spectrum Analyzer - Swept SA

‘Start Freq 2.478000000 GHz . g Type: Log Pur
0

OiFast Lyl Trig: Free Run AvglHold:> 1001100
IFGaln-Low Arten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Stop 2.55000 GHz
Sweep 6.933 ms (1001 pts))

FUNCTION HETION WDTH

STaTUS

Frequency

Highest channel

Start Freq 2.478000000 GHz
)
I:Galﬂflu-la

Ref Offset 1 dB.
Ref 10.00 dBm

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

Mkr1 2.4

Stop 2.55000 GHz
Sweep 6.933ms (1001 pts)

FUNCTION INCTON W

STaTus

No-hopping mode

Hopping mode
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10.POWER LINE CONDUCTED EMISSIONS
10.1.Block Diagram of Test Setup

Vert. reference plane

/ EMI receiver

oHRRR O

40cm > }/r
7 EUT f O

//////////;// LSS

™~
et

>
- / T AL /{ 77
LISN

Reference ground plane

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(u1V)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

10.3.Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in 10.1

(3) The EUT Power connected to the power mains through a power adapter and a line
impedance stabilization network (L.I1.S.N1). The other peripheral devices power cord connected
to the power mains through a line impedance stabilization network (L.I1.S.N2), this provided a
50-ohm coupling impedance for the EUT (Please refer to the block diagram of the test setup
and photographs). Both sides of power line were checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipments and all of the
interface cables were changed according to ANSI C63.10:20130on conducted Emission test.

(4) The bandwidth of test receiver is set at 10KHz.
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(5) The frequency range from 150 KHz to 30MHz is checked.
10.4.Test Result

PASS. (See below detailed test data)
Note: If peak Result comply with AV limit, QP and AV Result is deemed to comply with AV limit
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Line:

80.0 dBuvy

70

\ FCC Pat 15 CLASS B OP
60 I
50 \ FCC Pait 15 CLASS B AV

in

—

40

peak

0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBu dBuv dB  Detector Commenit

1T 0.1590 50.64 0.13 50.77 6552 -14.75 peak
2 0.1949 4521 0.13 45.34 63.83 -18.49 peak
3 0.4500 3435 0.13 3448 56.88 -22.40 peak
4 0.7710 30.14 0.14 3028 56.00 -25.72 peak
5 4.0949 29.49 0.21 2070 56.00 -26.30 peak
& 29.4630 29.69 1.14 3083 60.00 -29.17 peak

*Maximum data  x:Overlimit  l:over margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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Neutral:

800 dBuV

T0

\ FCC Pait 15 CLASS B P
1] I

50 \ FCC Pait 15 CLASS B AV
2 |
40 %
l 4
30 y\ 14 W peak
20 / \’\ ﬂl\wv{[u N‘AMN“-’MM\MW-M-vM‘WMWW AT
1 "“*"*MMA MJV”'M(\/
0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuv dB dBuv dBuv dB  Detector Commenit
1 * 01580  51.01 013 5114 6552 -14.38 peak
2 0.1980 4546 013 4559 6369 -18.10 peak
3 0.2370 4049 013 4062 6220 -2158 peak
4 04530 3244 0.13 3257 5682 2425 peak
5 39930 2790 0.20 2810  56.00 -27.90 peak
5] 29.6970  30.33 1.16 3149  60.00 -28.51 peak

*Maximum data  x:Overlimit  l:over margin
Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable

Remark: All modes have been tested, and only worst data of 8-DPSK mode, Channel 2441MHz (AC 120V/
60Hz) was listed in this report.



Page 53 of 55 Report No.: T1881637 20

11.FREQUENCY STABILITY
11.1.Test limit

Please refer section RSS-Gen.

Regulation RSS-Gen If the frequency stability of the licence-exempt radio apparatus is not specified
in the applicable RSS, the fundamental emissions of the radio apparatus should be kept within at least
the central 80% of its permitted operating frequency band in order to minimize the possibility of
out-of-band operation. In addition, its occupied bandwidth shall be entirely outside the restricted
bands and the prohibited TV bands of 54-72 MHz, 76-88 MHz, 174-216 MHz, and 470-602 MHz,
unless otherwise indicated.

11.2.Test Procedure

The following equipment are installed on the emission measurement to meet the
commission requirements and operating regulations in a manner which tends to maximize
its emission characteristics in normal application.

11.3.Test Setup

Spectrum
Analyzer

Y

EUT

Temperature controller

11.4.Test Results

PASS.
Detailed information please see the following page.



Page 54 of 55 Report No.: T1881637 20

Assigned Frequency(MHz): 2402MHz(GFSK)

Measured Frequency .
Voltage Temperature (MHZ) Frequency stability(MHz) Limit(MHz)
Low
+20°C 2402.008 0.008 30.020
DC6.1V
-20°C 2401.990 -0.010 +0.020
-10°C 2401.993 -0.007 40.020
0°C 2401.992 -0.008 30.020
Normal +10°C 2402.008 0.008 +0.020
DC7.2v +20C 2402.005 0.005 40,020
+30°C 2402.006 0.006 30.020
+40°C 2401.993 -0.007 +0.020
+50°C 2401.989 -0.011 40.020
High
+20°C 2401.992 -0.008 30.020
DC 8.3V
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12. ANTENNA REQUIREMENTS

12.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203 and RSS-GEN, an
intentional radiator shall be designed to ensure that no antenna other than that furnished by
the responsible party shall be used with the device. And according to FCC 47 CFR Section
15.247 (b), if transmitting antennas of directional gain greater than 6dBi are used, the
power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

12.2.Result

The EUT antenna is internal antenna. It complies with the standard requirement.

--------- THE END OF REPORT-------



