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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
. FCC Part 15: 15.247(b)(1)
Maximum Peak Output Power ANSI C63.10 -2013 P
. FCC Part 15: 15.215
Bandwidth ANSI C63.10 :2013 P
: : FCC Part 15: 15.247(a)(1)
Carrier Frequency Separation ANSI C63.10 -2013 P
. FCC Part 15: 15.247(a)(1)(iii)
Number Of Hopping Channel ANSI C63.10 2013 P
. FCC Part 15: 15.247(a)(2)(iii)
Dwell Time ANSI C63.10 :2013 P
FCC Part 15: 15.209
Radiated Emission FCC Part 15: 15.247(d) P
ANSI C63.10 :2013
. FCC Part 15: 15.247(d)
Band Edge Compliance ANSI C63.10 -2013 P
: . FCC Part 15: 15.207
Power Line Conducted Emissions ANSI C63.10 2013 P
Antenna requirement FCC Part 15: 15.203 P

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

Model Number
Note

Trademark

Test Voltage

Radio Technology

Operation
frequency
Channel No.

Modulation type
Antenna Type

Software version
Hardware version

Geodetic GNSS Receiver (E91)

1150082231145

1. The model name “1150082231145”information not listed on marking plate at
testing & certification stage, but will be listed in white rectangular frame of marking
plate at MP stage.

2. The model name “ 1150082231145 corresponding client's internal model is
“Geodetic GNSS Receiver (E91) E91E-WSAC”.

CHONAY

DC 7.2V from battery or 9-36VDC, DC 12V From adapter

Bluetooth 4.2 EDR

2402-2480MHz

79 Channels
GFSK, 1 /4 DQPSK, 8- DPSK

Internal antenna, Maximum Gain is 1dBi for BT

V1.0.29
V2.2
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2.2.Accessories of Device (EUT)
AC/DC SWITTHING ADAPTOR

Accessoriesl

Trademark

Model

Ratings

MW
GST60A12

Input:100-240V~, 50/60Hz, 1.4A;
Output: 12VDC, 5A, 60W 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 27°C
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

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

2.13 dB(Polarize: V)

(below 30MHz)

2.57dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber

3.77dB(Polarize: V)

(30MHz to 1GHz) 3.80dB(Polarize: H)
Uncertainty for Radiation Emission test in 3m chamber 4.16dB(Polarize: H)
(1GHz to 25GHz) 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
Spectrum analyzer Agilent E4407B MY46185649 2018.09.21 1Year
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
Active Loop | 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.1.S.N.#1 Schwarzbeck NSLK8126 8126466 2018.09.21 1Year
ROHDE&SCHW
L.1.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
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3. MAXIMUM PEAK OUTPUT POWER

3.1.Limit

Please refer section15.247.

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 8.784 7.56 30 Pass
GFSK 2441 8.469 7.03 30 Pass
2480 9.216 8.35 30 Pass
2402 5.837 3.83 21 Pass
1 /4 DQPSK 2441 5.596 3.63 21 Pass
2480 5.847 3.84 21 Pass
2402 6.205 417 21 Pass
8- DPSK 2441 5.933 3.92 21 Pass
2480 6.254 4.22 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 8815.217 through 15.257 and in Subpart E of this part, 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

Mode (II\:/Irliqz) A2 (iT_rI]S)W'dth Conclusion
2402 863.9 PASS
GFSK 2441 810.9 PASS
2480 809.4 PASS
2402 1270.0 PASS
T /4 DQPSK 2441 1270.0 PASS
2480 1272.0 PASS
2402 1282.0 PASS
8- DPSK 2441 1283.0 PASS
2480 1286.0 PASS
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Orginal Test data For 20dB bandwidth

GFSK mode /4 DQPSK

Agilent Spectrum Analyzer - Occupied BW.

i 051557 PMNH 01, 2015 -
Center Fregq: 2.402000000 GHz Radio Std: None UL TILY

= oo Trig: Free Run AvglHold> 10110

35940 M AFGain:Low  #Aten: 30 dB Radio Device: BTS

Center Freq: 2492000000 GHz Radio Std; None

Trig: Free Run AvglHeld»1010

" WAnen: 20 dB Radio Device: BTS

Agilant Spectrum Analyzar - Occupiad BW

TracelDetector
Ref Offset 1 dB
Ref 20.00 dBm

Ref Offset 1 dB
Ref 20.00 dBm

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

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2ms Occupied Bandwidth Total Power 11.7 dBm

1.1882 MHz
Transmit Freq Error -17.933 kHz OBW Power 98.00 %
x dB Bandwidth 1.270 MHz x dB -20.00 dB

Occupied Bandwidth Total Power 16.2 dBm
851.80 kHz

Transmit Freq Error -18.974 kHz OBW Power 99.00 %

x dB Bandwidth 863.9 kHz x dB -20.00 dB

s STATUS.

Lowest channel Lowest channel

Agilent Spectrum Analyzer - Occupied AW

Agllent Spectrum Analyzer - Occupiod BW

r i 0516157 PMNGH 01, 2015
Center Freq 2.441000000 GHz Center Freq;: 2441000000 GHz Radie Std: Nene Frequency

[ 4 ; Canter Freq; 2441000000 GH. Radio Std; N
Center Freq 2.441000000 GHz -Iu Frr:;.m Au:|H:Id)1n.‘In adio one

¥ Trig: Free Run AvglHold> 10110
SIFGainLows | #Aten: 20 4B Radio Device: BTS

AIFGainLow | #Atcen: 30 4B Radio Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.441 GHz i Span 3 MHzZ]
WRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|

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

Qccupied Bandwidth Total Power 15.7 dBm
851.46 kHz

Transmit Freq Error -17.434 kHz OBW Power 99.00 %

x dB Bandwidth 810.9 kHz x dB -20.00 dB

Qccupied Bandwidth Total Power 11.8 dBm
1.1908 MHz

Transmit Freq Error -17.481 kHz OBW Power 99.00 %

x dB Bandwidth 1.270 MHz x dB -20.00 dB

StaTs, s STATUS,

Middle channel Middle channel

04:01:24 PMNG
Canter Freg: 2.450000000 GHz Radio Std: None
Trig: Free Run ‘AvglHold:» 1010

#Aten: 20 4B Radio Device: BTS

r 051721 MRy 01, 2015
Conter Freq: 2480000000 GHz Radio Std: None Frequency
W 7 ig: Free Run AvglHold>10i10
MFGainLowe _ #Aten: 30 dB Radio Device: BTS

TracelDetector

Ref Offset 1 dB
Ref 20.00 dBm

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|

ICenter 2.48 GHz Span 3 MHz|
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms|

Occupled Bandwidth Total Power 16.3 dBm
855.05 kHz

Transmit Freq Error -18.039 kHz OBW Power 99.00 %
x dB Bandwidth 809.4 kHz x dB -20.00 dB

Occupied Bandwidth Total Power 12.0 dBm
1.1916 MHz

Transmit Freq Error -18.707 kHz OBW Power 98.00 %

x dB Bandwidth 1.272 MHz x dB -20.00 dB

msa i File <Screen_ D088 png> saved msa STATUS

Highest channel Highest channel
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8- DPSK

Agilant Spectrum Analyzar - Occupiad BW

Center Freq 2.402000000 GHz Center Freq: 2402000000 GH2

Lows | #Arten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

HRes BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.1915 MHz

Transmit Freq Error -16.201 kHz OBW Power

x dB Bandwidth 1.282 MHz x dB

Agllent Spectrum Analyzer - Occupiod BW

Center Freq 2‘-‘14100(.10[1 GHz Center Freq: 2.441000000 GHz

Lowest channel

Frequency

Trig: Free Run ‘AvglHold:» 1010

Span 3 MHz|
Sweep 3.2 ms|

12.1 dBm

99.00 %
-20.00 dB

0513 20, -
Radio Std: None rerLiency

Trig: Free Run ‘AvglHold» 1010

SIFGainLow | #Aten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.441 GHz
#Res BW 30 kHz #VBW 100 kHz
Occupied Bandwidth Total Power
1.2003 MHz
Transmit Freq Error -19.208 kHz OBW Power
x dB Bandwidth 1.283 MHz x dB

Radio Device:BTS

Center Fred
2.441000000 GH;

Span 3 MHz]
Sweep 3.2 ms|

11.8 dBm

99.00 %
-20.00 dB

StaTs,

Middle channel

Center Freg: 2.450000000 GH.

2
" Trig: Free Run ‘AvglHold:» 1010

iAtten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.2039 MHz

Transmit Freq Error -18.654 kHz OBW Power

x dB Bandwidth 1.286 MHz x dB

052017

Radio Std: None Frequency

Radio Device:BTS

Center Fred
2.480000000 GH:

Span 3 MHz|
Sweep 3.2 ms|

12.0 dBm

99.00 %
-20.00 dB

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 300kHz RBW and 1MHz
VBW.

5.3.Test Result

Channel separation | 20dB Bandwidth

Mode/Channel Limit (KHz) | Conclusion

(MHz) (KHz)
GFSK 0.999 863.9 863.9 PASS
1 /4 DQPSK 1.008 1272.0 848.00 PASS

8- DPSK 1.002 1286.0 857.33 PASS
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Orginal test data for channel separation

Agilens Spectyum Anslyzer - Swept SA
Marker 1 A 999.000000 kHz
O Fasi Cp)
IFGain:Low

Ref 20.00 dBm

Center 2.441500 GHz

#Res BW 300 kHz #EW

Agilent Spectrum Analyzer - Swept SA

Marker 1 A 1.008000000 MHz
PHO: Fasi (.

IFGaln-Low

Ref 20.00 dBm

Center 2.441500 GHz
#Res BW 300 kHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 A 1.002000000 MHz
FHO; Fast Ly

IFGaln-Low

Ref 20.00 dBm

Center 2.441500 GHz
#Res BW 300 kHz

FVBW 1.0 MHz

FVBW 1.0 MHz

Avg Type: Log-Pur
AvalHold>100/100

Free Run
30 dB

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

STATUS

GFSK

Avg Type: Log-Pwr Pesk Search

AvalHold>100/100

Span 3.000 MHz|
Sweep 1.000 ms (1001 pts)

STATUS

T /4 DQPSK

Avg Type: Log-Pur

: Free Run AvglHold:> 1001100
30 dB

Span 3.000 MH:
Sweep 1.000 ms (1001 pts)

STaTUS

8- 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

Agilent Spectrum Analyzer - Swapt Sk

Avg Type: Log-Pwr

‘Start Freq 2.400000000 GHz
AvglHold> 1001100

¥ Trig:Frae Run

Ref Offset 1 dB
Ref 20.00 dBm

)({ \|| i1 NF’IU

“]'IIWW -I"'['r il i| WL q‘ﬂ‘,"n\

i

l’h n|| U

Start 2.40000 GHz
#Res BW 100 kHz

Stop 2.4
#Sweep 8.000 ms (

STATUS

#VBW 300 kHz

GFSK

Avg Type: Log-Pwr

¥ Trig:Frae Run AvglHeld> 100100

Ref Offset 1 B AMkr
Ref 20.00 dBm

Wi 'U i

Stop 2.4
#Sweep 8.000 ms (

sTaTUS

T /4 DQPSK

#VBW 300 kHz

Agilent Spectrum Analyzar - Swapt Sk

Start Freq 2.400000000 GHz Avg Type: Log-Puir
PHO: Fast g Trig:FreeRun Aug|Held:»100/100
IFGain:Low Arten: 30 dB

Ref Offset 1 dB

Ref 20.00 dBm

sl

!

Start 2.40000 GHz
#Res BW 100 kHz

Stop 2.4
#Sweep 8.000 ms (

stATUS.

#VBW 300 kHz

8- DPSK

Frequency

\ I

8350 GHz,
1001 pts)

Frequency

§hb u.

I

8350 GHz,
1001 pts)

Frequency

8350 GHz
1001 pts)|
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/. DWELL TIME
7.1.Test limit

Please refer section15.247

According to 815.247(a)(1)(iii), 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 0.394 126.080 PASS
GFSK DH3 2441 1.627 260.320 400 PASS
DH5 2441 2.870 306.133 PASS
DH1 2441 0.384 122.880 PASS
/4 DQPSK| DH3 2441 1.651 264.160 400 PASS
DH5 2441 2.890 308.267 PASS
DH1 2441 0.389 124.480 PASS
8- DPSK DH3 2441 1.646 263.360 400 PASS
DH5 2441 2.899 309.227 PASS

Note: 1 A period time = 0.4 (s) * 79 = 31.6(s)
2 DH1 time slot = Pulse Duration * (1600/(2*79)) * A period time/1000
DH3 time slot = Pulse Duration * (1600/(4*79)) * A period time/1000
DH5 time slot = Pulse Duration * (1600/(6*79)) * A period time/1000
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Dwell time

GFSK

Agjlant Spectrum Analyzar - Swept SA

Frequency

Center Freq 2.441000000 GHz Trig Delay-1.000 ms  Avg Type: Log-Pwr
PNO: Fasi —»— 17ig: Video
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
3/cli Ref 20.00 dBm

Center Fred
2.441000000 GH:
| eacsrammm= |

StartFred
2441000000 GH3
s |

Stop Freq
2.441000000 GH3

CF Ste|
.000000

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

STATUS

1m/4-DQPSK

S ———
Trig Delay-1.000 ms  Avg Type: Log-Pwr Frequency
T Trig: Video
Atten: 30 dB

Center Freq 2.441000000 GHz
o Lows
Ref Offset 1 dB
dBIdi Ref 20.00 dBm

Center Freg
2.441000000 GH
| eesannmm |
StartFred
2441000000 GH
EEE———
Stop Freq)
2.441000000 GHZ

CF Ste|
000000

Freq Offse§
0Hy

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz

#VBW 1.0 MHz Sweep 4.800 ms (1001 pts)

STATUS

Channel 39 / 2441 MHz - DH1

Agilent Spectrum Analyzer - Swept S

Frequency

Center Freq 2.441000000 GHz
PNO: Fast —»— 10
IFGain:Low

Ref Offset 1 dB
i Ref 20.00 dBm
Center Freq
2.441000000 GH:
I

StartFred
2.441000000 GH

""%-r‘r,lﬂw{.xﬂmlw

-P""’""H"W-WWMWM l\“,-%!hl“\l' "‘”W

‘Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 4.800 ms (1001 pts)|

STATUS

#VBW 1.0 MHz

Channel 39 / 2441 MHz - 2DH1

] 065312 Phlow 03, 2075
Trig Delay-1.000 ms  Avg Type: Log-Pwr Frequency
ro o Trig: Video

Atten: 30 dB

Center Freq 2.441000000 GHz
o Lows
Ref Offset 1 dB
dBIdi Ref 20.00 dBm
Center Freg
2.441000000 GH
|

StartFreq
2.441000000 GH3

g R R ey

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 4.800 ms (1001 pts);

STATUS

#VBW 1.0 MHz

Channel 39 / 2441 MHz — DH3

Frequency

PHO:

IF Gain:Low Atten: 30 dB
Ref Offset 1 dB

i Ref 20.00 dBm

Center Freq
2441000000 GH:

|——

StartFred
2.441000000 GH
[Inmmmsnnmmm |

Stop Freq
2.441000000 GH3

CF Ste|
.000000

bl

Freq Offsey
0 HZ

‘Center 2.441000000 GHz Span
Res BW 1.0 MHz Sweep 4.800 ms (1001 pts)|

STATUS

#VBW 1.0 MHz

Channel 39 / 2441 MHz - 2DH3

Frequency

Ref Offset 1 dB
dB/di Ref 20.00 dBm

CenterFreq
2.441000000 GH;

| ————e |
StartFreq
2.441000000 GH3
| st |
Stop Freq
2441000000 GHZ

CF Ste|
000000

\"']l"v-.' i Mﬁ,ﬂ_lr\\p

Freq Offse§
0Hy

Center 2.441000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 4.800 ms (1001 pts);

STATUS

#VBW 1.0 MHz

Channel 39 / 2441 MHz — DH5

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

Agilent Spectrum Analyzer - Swept SA

‘Center Freq 2.441000000 GHz Trig Delay-1.000 ms  Avg Type: Log-Pwr
O Fast —r- Trig: Video
IFGain:Low Atten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

II‘RIWMM!'}WNJ fwl‘m-ll.lm‘!hlll‘W{,\lﬁkh‘r,llwl ‘r’hW"“T*",L"ﬁ'I‘l"'ww‘l'ﬂﬁ’W'W'WWﬂ

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

s STATUS

Channel 39 / 2441 MHz - 3DH1

Frequency

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq
¥ 1 — 1 2.441000000 GH

| —

StartFreg
2.441000000 GH3
| ahrern e |

Stop Freq
2.441000000 GH3

CF Ste|
.000000

mﬂw,.hp.T\_Lﬂm\*lh‘.ﬂ mlﬂ.i'lmnﬂﬂu}rqw’%%*HM\ML*’A‘J{,WMN*[

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

STATUS

2 Channel 39 / 2441 MHz - 3DH3

Agilent Spectrum Analyzer - Swept S
060444 P

Center Fre 2.441000000 GHz Trig Del 00 me  Avg Type: Log-Pwr TRAD Frequency
PHO: Fast —»— 11ig: Video
IFGain:Low Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Fred
¥o S — : 2441000000 GH
|

StartFreq
2441000000 GH3
[

Stop Freq
2.441000000 GH3

CF Ste
.000000

M A Ll

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

STATUS

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 - 614 535-546
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 3-95
6.215-6.218 T4.8-752 1660 - 1710 10.6-127
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)

15.209 Limit

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/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)
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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

L J
|l¢—— Turn table

T — Receiver

I Ground Plane |

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«

s 4 >
EUT. Im m >

Tum Table« - erborzzzzzz

=150cm :»..:

NN
SOORNRNRNNG

l Receiver: H Preamplifiers

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port
of AMP.
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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 as shown in section 1.4 and 6.1

(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 LIMHz, 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 the 10th harmonic from 9KHz to 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:

80.0  dBu¥/m

7n

|41
FCC Part1% Clas: B Radiation

: |

40
4 &
5 r
) w il
20
10
0o
30.000 4D 50 &0 7O 8D [MHz] 300 400 500 GO0 70O  1000.000
No. Mk Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBguy dB dBuvim dBuvim dB Detector cm degree  Comment

820705 27.09 9.52 36.61 4000 -33% QP

141.3298  21.98 13.93 35.91 43580 -75% QP

213.7634 18.99 10.92 29.91 43580 1359  peak

4355898 14.09 16.42 30.51 46.00 -1549 peak

1
2
3
4 2920583 19.20 13.20 3240 46.00 -1360 peak
5
B

801.7863 9.78 2223 32.01 46.00 -1399% peak

Nete: 1. *:Maximum data; x:Ower limit; l:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Horizontal:
BO.0  dEu¥/m
70
60
FCC Partl% Claz: B Radiation
50 [
a | 3 5
‘ W
10 W
20
10
[ih]
30.000 10 50 G0 7O [MHz] 300 400 500 GOO 700 1000.000
Mo, Mk Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
MHz cBuy dB dBuim dBuvim dB Detector cm degree  Comment
1 82.0706 2416 9.52 33.68 4000 -632 peak
2 * 1408351 2478 13.89 3867 4350 -483 peak
3 2751570 2715 12.87 40.02 4600 -598 peak
4 2391473 27.34 11.96 39.30 4600 670 peak
5 382.5879 23.78 15.39 3917 46.00 -683 peak
G 672.8444 11.84 20.66 32.50 46.00 -13.50 peak

Note:1. *:Maximum data; x:Over limit; l:over margin.

2 .Measurement=Reading Level+Corract Factor; Correct Factor=Antenna Factor+Cable Loss.

Remark: All modes have been tested, and only worst data of GFSK mode, Channel 2480MHz was listed in
this report.
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From 1G-25GHz

Test Mode: GFSK TX Low

Freq E:\i: (P|_(|)/I\a/r) 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 | 43.52 \ 33.95 10.18 34.26 53.39 74 20.61 PK
4804 | 34.76 \ 33.95 10.18 34.26 44.63 54 9.37 AV
7206 /

9608 /

4824 | 42.93 H 33.95 10.18 34.26 52.80 74 21.20 PK
4824 | 33.90 H 33.95 10.18 34.26 43.77 54 10.23 | AV
7206

9608

Test Mode: GFSK TX Mid

4882 40.90 V 33.93 10.2 34.29 50.74 74 23.26 PK
4882 | 32.30 \ 33.93 10.2 34.29 42.14 54 1186 | AV
7323 /

9764

4882 | 42.30 H 33.93 10.2 34.29 52.14 74 21.86 PK
4882 | 32.38 H 33.93 10.2 34.29 42.22 54 11.78 | AV
7323

9764

Test Mode: GFSK TX High

4960 | 42.27 \ 33.98 10.22 34.25 52.22 74 21.78 PK
4960 | 32.45 \ 33.98 10.22 34.25 42.40 54 1160 | AV
7440 /

9920 /

4960 | 41.90 H 33.98 10.22 34.25 51.85 74 22.15 PK
4960 | 31.87 H 33.98 10.22 34.25 41.82 54 12.18 | 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\a/r) AI\:n;((:etr; r;a Cable é Qgr Result Limit | Margin Remark
(MHz) (dBuV/m) (dB/m) loss(dB) (dB) (dBuV/m)|(dBuV/m)| (dB)

4804 | 42.81 \ 33.95 10.18 34.26 52.68 74 21.32 PK
4804 | 31.99 \ 33.95 10.18 34.26 41.86 54 12.14 | AV
7206 / /

9608 /

4824 | 43.59 H 33.95 10.18 34.26 53.46 74 20.54 PK
4824 | 31.41 H 33.95 10.18 34.26 41.28 54 12.72 | AV
7206

9608

Test Mode: 1 /4 DQPSK TX Mid

4882 | 43.01 \ 33.93 10.2 34.25 52.89 74 21.11 PK
4882 | 30.79 \ 33.93 10.2 34.25 40.67 54 13.33 | AV
7323 /

9764 /

4882 | 43.71 H 33.93 10.2 34.29 53.55 74 20.45 PK
4882 | 33.67 H 33.93 10.2 34.29 43.51 54 1049 | AV
7323

9764

Test Mode: 1 /4 DQPSK TX High

4960 | 42.19 \ 33.98 10.22 34.25 52.14 74 21.86 PK
4960 | 32.53 \ 33.98 10.22 34.25 42.48 54 1152 | AV
7440 /

9920 /

4960 | 42.67 H 33.98 10.22 34.25 52.62 74 21.38 PK
4960 | 32.11 H 33.98 10.22 34.25 42.06 54 1194 | 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

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

4804 | 42.15 \ 33.95 10.18 34.26 52.02 74 21.98 PK
4804 | 31.42 \ 33.95 10.18 34.26 41.29 54 1271 | AV
7206 / /

9608 /

4824 | 40.99 H 33.95 10.18 34.26 50.86 74 23.14 PK
4824 | 32.14 H 33.95 10.18 34.26 42.01 54 1199 | AV
7206

9608

Test Mode: 8- DQPSK TX Mid

4882 | 41.83 \ 33.93 10.2 34.29 51.67 74 22.33 PK
4882 | 31.85 \ 33.93 10.2 34.29 41.69 54 1231 | AV
7323 /

9764 /

4882 | 42.09 H 33.93 10.2 34.29 51.93 74 22.07 PK
4882 | 32.46 H 33.93 10.2 34.29 42.30 54 11.70 | AV
7323

9764

Test Mode: 8- DQPSK TX High

4960 | 42.23 \ 33.98 10.22 34.25 52.18 74 21.82 PK
4960 | 32.39 \ 33.98 10.22 34.25 42.34 54 1166 | AV
7440 /

9920 /

4960 | 42.26 H 33.98 10.22 [34.25 52.21 74 21.79 PK
4960 | 33.48 H 33.98 10.22 [34.25 43.43 54 10.57 | 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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9. BAND EDGE COMPLIANCE
9.1.Block Diagram of Test Setup

Turntable + 3m —ri I
\ EUT ':I
Test
1,5 m| lm to 4m Receiver
/
Ground Plans ; Coaxial Cable
9.2.Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands
shall not exceed the limits shown in 15.209, all the other emissions outside operation shall
be at least 20dB below the fundamental emissions, or comply with 15.209 limits.

9.3.Test Procedure

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)



Page 32 of 53 Report No.: T1881590 02

Radiated Method:

Polarization: Vertical Test Mode: GFSK-Low
92.0 dBu¥/m
a2 :
FCC Part 15_Abu{:\ﬁ_l’euk
72
62

FCC Part|15_Above 1h_Avg

52
42 MMWWWMWWW
32
2
12
2
-8
2350.000 2356.00 235200 236800 237400 2380.00 236600 2392.00  2398.00 241000 MHz

No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree

MHz dBuv dB dBuVim dBuVim dB Detector cm degree Comment

1 2350000 4407 -3.40 4067 7400 -33.33 peak

2 * 2402260 8547 341 8206 7400 806 peak
hopping-off

B2 dEu¥im

FOC P'.u: 1% -E.IH.‘% II:: Pk

i T
W m
) [ |
[ = e PPN ST S AT TSP SPRT TN 4
=3
2
12
2
S
R E]
FIR0.000 2357.00 ZHEA00 2371.00 23TE 00 23500 2392.00 FrHn.on 240600 M0 MHz
Mo, Mk. Freg. Reading Correct Measure- Limit  Margin Antenna  Table
Lewsl Factor ment Height Degree
hisiz PTG B dBuwim  dBuvim  dB  Detegior  om degree  Comment
1 2380.000 4404 -3.40 40 84 7400 -3338 pesk
2 2410.200 TR.78 -3.40 76.38 7400 233 pesk

hopping-on
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Polarization: Horizontal: Test Mode: GFSK-Low
520 dBudim
Z
E
ax
FOC Pail 15 AIqun.-:\lj FPeak
- |
B
FICC Fan |r|_}||h\l|- 1 _fvy
52

- MMWWMMMM

F350.000 235600 FEER.00 2A68.00 237400 230000 2386.00 .00 229800 000 MHz
Ma. M. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Lewsl Factor ment Height Degree
hi-z BV B dBuUVMImM  dBuMImM  dB Defector om degree  Comment
1 2390000 4511 -3.40 41.71 7400 3220 pesk
2 * 2402080 2541 -3 25.00 7400 11.00  pesk
hopping-off
520 B
i | |
i i i |I il
Fr's i Uﬂ]‘ ”H |
[i=3
Ll
't iIL li |.!= i |

FIR0.000 2357.00 Fhifed 23a71.00 23T 00 Z3A5.00 233200 Frn.on 240600 000 MHz
Mo, Mk,  Freg. Reading Correct  Measure-  Limit Margin Antenna  Table
Lewal Factar ment Hezight Degree
Kz P B dBuvim  dBuwim o8 Detecior  om degree  Commant
1 2390.000 4576 -3.40 43.28 7400 -30.684 pesk
2 * 2401.5870 27.84 -341 5423 7400 1022 pesk

hopping-on
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Polarization: Vertical Test Mode: GFSK-High
B2 dEu¥sm
J FOU Fait 1% #Ahove 16_Feak
.
3
JI CLC Fart 15_Above 1h_Avg

i w'\mj \MMAMMWWWWWW

k-3
3
12
2
£
Rt
HMTO000 247800 FASRE. D0 2494.00 2502 00 Faln.od 251600 253600 2634.00 255000 MHz
Mo, Mk. Freg. Reading Correct Measure- Limit  Margin Antenna  Table
Lewvel Factar ment Height Degree
hi-z P & dBuwim  dBuwim o8 Detecior om degree  Commant
1 * 24800160 78.00 -3.28 7471 7400 071 pesk
2 2452500 4505 -3.28 4187 7400 -3233 pesk
hopping-off
20 dBudSm
a2
hll FOU Poat 15_Abowe 16_Peak
s
[i=3
FLE Pant 15_Mhowe 1_Svg
h=s
L F3 ’“’l.,d.*ﬁﬂﬁﬁm‘.ﬁh"‘rh et ol s - k N P )
k3
22
12
z
k]
24TOO0A 247600 248608 49400 256200 FSI0.  PSIG00  ISXEO00  FSI4.00 255000 MHz
Mo, Mk, Freg. Reading <Correct WMeasure- Limit  Margin Antenna Table
Lewvel Factor ment Height Degree
Wiz dBuv a8 dBuvim  dBuvim 08 Defector om degree  Cammant
1 * 2470.180 83.83 -3.28 3044 7400 G44 peak
z 24583500 4475 -3.38 41.28 7400 -3262 peak

hopping-on
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Polarization: Horizontal Test Mode: GFSK-High
520 dEuim
1
r}
o
I FOC Pait 15_&hose 1H_Feak
. H
[i=3
il J FLE Pant| 15_Mhove 10 _fvy
) r:
JI." WW“
= Wm
k-3
X
12
?
-8
HTO000 247500 ARG 00 2494.00 2502 00 Faln.od 251600 253600 2634.00 255000 MHz
Mo, Mk. Freg. Reading Correct Measure- Limit  Margin Antenna  Table
Lewsl Factor ment Height Degree
hisiz PTG B dBuvim  dBuwim  dB  Detecior  om degree  Comment
1 * 2450400 20.85 -3.25 2747 7400 1347  pesk
2 2453500 50.55 -3.35 47 A7 7400 -268.53 pesk
hopping-off
520 dBubim
1
v
FOC Pl 15_&hose 16H_Peak
Fr's
[i¥3

FLT Pant| 15_Nhove 10 _fwy

T

= ¢ M‘“thmm

k3

X2

12

]

]

HTO000 2475.00 FASG. 00 2494.00 2502 00 Zatn.od 251600 50600 #634.00 2550000 MHz
Mo, Mk.  Freg. Reading Correct  Measure- Limit  Margin Antenna  Table
Level Factor ment Hzight Degree
hiHz dBuv 4B dBuvim  dBuVim  dB  Defecior  com degree  Comment
1 " 2470.720 2072 -3.28 &87.33 7400 1332 pesk
2 24B3.500 4787 -3.38 44 5 7400 -2841 pesk

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

2.0 dBuv/m

Z
FCC Part 1% hhovﬁ\'l L Peak

72

62
FCC Fart 15 Above 16 Awg

. . st | e

32

22

12

z

£

A8

2350000 2356.00  236Z.00  2268.00 237400 238000 220600 239200 233600 241000 MHz
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table

Level Factor ment Height Degree
MHz dBuy 4B dBuim dButim dB Detector cm degree  Comment

1 2390.000 4471 -3.40 41.31 7400 -3269 peak

2 % 2402140 T9.77 -3.41 T6.36 7400 236 peak

hopping-off
B20  dBuYAm
FCC Part 15 Ahc-wgl L_Pcak

72

62

52

42

32

22

12

z

-2

18

2350.000 2357.00  2364.00 237100  2378.00 238500 235200 239900  2406.00 242000 MHz
MNo. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree
MHz dBuy dB dBuim dButim dB Detector cm degree  Comment

1 2390.000  43.29 -3.40 3989 7400 -34.11 peak

2 * 2410970 77.34 340 7394 7400 -006 peak
hopping-on
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Polarization: Horizontal Test Mode: T /4 DQPSK-Low
920 dEUM/Am
2
82
FCC Part 15_Abagwe [15_ Peak
72
52
FZ Park 15_fbovp T_&Awg
52
12 | ittt NS AN ot et
32
22
12
2
R
2350000 2356.00  2362.00  2368.00 237400 238000 238600 239200  2338.00 241000 MHz
MNo. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Tahle
Level Factor ment Height Degree
MHz dBu'v dB dButfm dButim dB Detector cm degree  Comment

1 2350000 44324 -3.40 40.84 74.00 -33.16 peak

2 * 2402260 BB26 341 8485 7400 1085 peak
hopping-off

2.0 dBuV/m

. F Efn«,uﬁhfw‘ﬁ
. UL

R A AL L

—————

—_—

a2
22
12
2
]
2350.000 2357.00  2364.00  2371.00  2378.00 238500 239200  2399.00  Z2406.00 242000 MHz

No. Mk, Freq. Reading Correct Measure- Limit Margin Antenna Table

Level Factor ment Height Degree

MHz dBuy dB dButim dButim dB Detector cm degree  Comment

1 2390.000 4458 -3.40 4118  74.00 -32.82 peak

2 * 2419300 90.13 341 8672 7400 1272 peak
hopping-on
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Polarization: Vertical Test Mode: /4 DQPSK-High
520  dBuY/m
1 FCC Part 15%_Above 16 Peak
72
62
FCC FPart 15 _Above 16_Awg
52
# /\J \}M% P N WY TR YT CRPS Y WS TETIREN SEOUEPUNIT WU Y MU LS TN [ 0 NS o
32
22
12
z
-2
18
2470.000 2478.00 248600 249400 250200 251000 251800 252600  2534.00 2550.00 MHz
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuim dButim dB Datector cm degree  Comment
1 * 2480.080 78.05 -3.38 T4 67 7400 067 peak
2 2483.500 4405 -3.38 4067 7400 -3333 peak
hopping-off
B2.0  dBuV/m
1 FCOC Part 15 _Abowe 16_Pcak
72
62
FCC Part 15_Above 16_Awg
52
42 2.4 .
32
22
12
2
8
Bl
2470000 247800 248600 249400 250200 2510000 251800 252600  2534.00 255000 MHz
No. Mk Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor rment Height Degree
MHz dBul dB dButim dBu'fm dB Detector cm degree Comment
1 * 2479.200 7711 -3.38 7373 7400 -027 peak
2 2483.500 43.31 -3.38 39.93 7400 -3407 peak

hopping-on
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Polarization: Horizontal Test Mode: /4 DQPSK-High
92.0  dBuY/m
1
82
FCC Pat 15_Abowe 16_Peak
72
62
lhl FOE Park 15_Above T6_&wg

alak

42 %
=

27

12

2

-

2470000 247800 248600 243400 250200  2510.00 251800  2526.00  2534.00 2550.00 MHz
No. Mk Freq. Reading Correct Measure- Limit  Margin Antenna Table

Level Factor ment Height Degree
MHz dBuv dB dButfm dBuim dB Detector cm degree Comment

1 * 2480.320 90.85 -3.38 87.47 7400 1347 peak

2 2483 500 4971 -3.38 46.33 7400 -2767 peak

hopping-off
920 dEuVAm

1
82
’LWM " FOC Part 15_Above 16_Peak
72 |'[
52
FOIZ Fark 15_Ahove TH_Awg
52
2
42 WWMWWWM&MMMMW
a2
22
12
2
8
2470000 247800 248600 249400 250200 251000 251800 252600  2534.00 255000 MHz
No. Mk. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
MHz dBuy dB dBuim dButim dB Detector cm degree  Comment
1 * 2478400 88.42 -3.39 85.03 7400 1103 peak
2 2483 500 48.49 -3.38 45 11 7400 -2889 peak

hopping-on
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Polarization: Vertical Test Mode: 8DPSK-Low
B20  dEuvim
FOL Fait 15 _Ahon@ 16 _Feak
s
l‘llll
[

LLC Fart 15_Abo:

-cSl‘ Avg
* '|
L T e LTI WY B | S ot oy TS e e I\_.‘M

k=]
x
12
z
&
R E]
250,000 235600 WG 00 268,00 237400 Z300.00 2306.00 ZFAE. 00 2398.00 249000 MHz
Mo, Mk, Freg. Reading OCorrect Measure- Limit  Margin Antznna Table
Level Factor ment Height Degree
Wiz dBuV E=) dBuvim  dBuvim  d8  Defector  om degree  Camment
1 2200.000 4414 -3.40 4074 7400 -32.28 peak
2 ® 2402140 77.80 -3.41 7445 7400 042  pesk
hopping-off
20 dBu¥Sm
FCL Pail 15 Ahowe 16 Fuak
T
3
CC Part |:~.*l !
5z |
2 Mo et ol s T TR
3
3
1z
z
E]
RE]
F3E0.000 235600 FEEZ. 00 238800 3400 230000 238600 FFIZ.00 239800 HMinon WMHz
Mo. Mk.  Freq. Reading Correct Measure- Limit  Margin Antznna Table
Lewvel Factar ment Height Degree
Wiz By 4B dBuvim  dBuvim OB Defectior  om degree  Comment
1 2290000 4287 -3.40 3047 7400 -3453 peak
2 " 2404300 77.20 -341 73.78 7400 -0.21  peak

hopping-on
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Polarization: Horizontal Test Mode: 8DPSK-Low
20 dEuim
#,3
HF
FOC Pl 1% Alnflw.- \' ks
n T

H
ks

52 ﬁ\j
MWWMJ

[ ] A
k3

22

12

z

E]

2350000 23500 ZMERO06  PIEAO0] 237400 FIBOGR  PIGE00 FIAE00 239800 1000 MHz
Mo. Mk.  Freg. Reading Correct Measure- Limit  Margin Antznna  Table

Lewel Factor ment Height Degree
K-z dBuy a8 dBuvim  dBuvim  d8  Delecior om degree  Camment

1 2390.000 4531 -3.40 41.81 7400 -3208 peak

Z * 2402.500 ga.89 -3 26.58 7400 1258 peak

hopping-off
20 dEusm
3
FOC Panl 15 _& b
s
[i¥3
FLC Part |r._I.'-

5

= WWWWP‘WMWWJ

ks

x

12

?

2

Z350.000 2356.00 FHEE. D0 236800 237400 Z380.00 2386.00 FFIZ.00 239800 241000 MHz
Mo, Mk.  Freg. Reading Correct  Measure- Limit  Margin Antenna Table
Lewvel Factar ment Height Degree
Wiz B 4B dBuvim  dBuVim  dB  Defector  om degree  Comment

1 2380.000 4404 -3.40 40 84 7400 -3338 peak

2 * 2408400 20.04 -3.40 26.84 7400 12684 peak

hopping-on
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Polarization: Vertical Test Mode: 8DPSK-High
BZ0  dbu¥im
; FOL Pait 1% Ahove 16_Fask
Tz ]
[
LC Paet 15_Above 16_Avg
NIl
12 T T ‘EMMMWWMMWWWW
£+
2
1z
2
£
18
ZATOD0N 247600 ZAGE 249400 25 i 2510.00 251 500 55 0 Z634.00 255000 MHz
Ma. M. Freq. Reading Correct Measure- Limit  Margin Antenna Table
Lewvel Factor ment Height Degree
bz By a8 dBuvim  dBuvim Defecior  om degree  Comment
1 * 2480.080 7543 -3.38 7205 7400 -1.85 peak
2 24B83.500 43.36 -3.28 36.88 T40D -34.02 peak
hopping-off

B20  dBukém
1 FOU Pail 15 Ahove 16_Foak
i) |
T
3
| CC Part 15_Above 16G_fAvg
2 | “LWWWMMMWMMM*
3
xn
12
2
)
18
FATO000 247500 FASG. 00 2494.00 a1 Zaln.ng 251 600 252600 #h34.00 255000 MHz
Mo, Mk.  Freg. Reading Correct  Measure- Limit  Margin Antenna Table
Lewvel Factar ment Height Degree
K-z B 4B dBuvim  dBuvim Defector  cm degree  Comment
1 * 2478.000 77.83 =328 T4.44 7400 044 peak
2 2483.500 4373 -3.38 40.35 7400 -3365 peak

hopping-on
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Polarization: Horizontal Test Mode: 8DPSK-High
520 dEuim
Ir
o] IP.H
lll | FOC Pait 15_&hove 1H_Feak
Fr's
[i=3
FLE Pant| 15_Mhove 10 _fvy
52 | L&
|
= ;{J\‘”d} WMMWWMWMW
k-3
x
12
?
-8
HTO000 247500 ARG 00 2494.00 2502 00 Faln.od 251600 253600 2634.00 255000 MHz
Mo, Mk. Freg. Reading Correct Measure- Limit  Margin Antenna  Table
Lewvel Factor ment Height Degree
hi=z P B dBuwim  dBuwim o8 Detector om degree  Commant
1 * 2480.080 gv.ae -3.38 23.81 7400 881 peak
2 2483.500 4583 -3.38 42 55 7400 -3145 peak
hopping-off
520 dEuim
1
4
FOC Paul 15_Ahove 16_Peak
62
FLC Fart 15_8howe 10_fvy
- g DR PN TR il
1
3
12
F3
8
HMTO00G 247600 FASE i 2494.00 252 i 25000 251 £ 526,00 2h34.00 255000 MHz
Mo. Mk. Freg. Reading Correct Measure- Limit  Margin Antenna Table
Level Factor ment Height Degree
hiHz BV a8 dBuvim  dBuvim OB Defesior  om degree  Comment
1 * 2478.000 80.75 -3.248 87.38 7400 1338 peak
2 2483.500 AT 43 -3.28 44 05 7400 -20.05 peak
hopping-on

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

Test channel:

Agilent Spectrum Analyzer - Swapt Sk

¥ Trig: Frae Run
#Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

IATO | D415:33P
Avg Typa: Log-Purr
AvglHeld> 100100

Stop 2.41000 GHz]
Sweep 0.600 ms (1001 pts)

FUNCTION " FUNCTION VALLE

Lowest channel

Agilant Spactrum Anatyzor - Swapt SA
ot g Trig:FresRun
ow Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

WA WODE 17 500

Avg Type: Log-Pur
AvglHold> 100100

Stop 2.41000 GHz
Sweep 9.600 ms (1001 pts)

No-hopping mode

Hopping mode

Test channel:

Agilent Spectrum Analyzar - Swapt Sk

Start Freq 2.478000000 GHz
st Ly Trig:Free Run
in: L ow Arten: 30 dB
Ref Offset 1 dB
Ref 20.00 dBm

g Type: Log-Pur
AvglHeld:» 100100

Mkr1

Stop 2.55000 GHz|
Sweep 6.933 ms (1001 pts)

FUNCTION " FUNCTION VALLE

STATs,

Frequency

Highest channel

Agilant Spactrum Analyzer - Swapt S

‘Start Freq 2.478000000 GHz
a5t ey Trig:FreeRun
ow Amen: 30 dB
Ref Offset 1 dB
Ref 20.00 dBm

Avg Type: Log-Pur
AvglHold:» 1001100

Stop 2.55000 GHz
Sweep 6.933 ms (1001 pts)

No-hopping mode

Hopping mode
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Pi/AQPSK Mode:

Test channel: Lowest channel

Agilent Spectrum Analyzer - Swapt Sk Agilant Spectrum Analyzer - Swapt S

AT I EE 7 T 04,
Avg Type: Log-Pur X Avg Typs: Log-Pur
et Trig:Free Run AvglHeld> 100100 PNO:Fext g Trig:Fres Run AvglHold> 100100
[FGaimtow ~Atien:30 dB \FGainlow ~ Atten: 30 d8
Ref Offset 1 dB Wik - : Ref Offset 1 4B Mkr1
Ref 20.00 dBm Ref 20.00 dBm

Stop 2.41000 GHz] " Stop 2.41000 GHz
Sweep 0.600 ms (1001 pts) y b #VEW 300 kHz Sweep 9.600 ms (1001 pts)

FUNCTION VALUE Auto FUNCTION MALLE

No-hopping mode Hopping mode

Test channel: Highest channel

Agilent Spectrum Analyzar - Swapt Sk

Start Freq 2.478000000 GHz Avg Type: Log-Puir o Frequency s e o
" Trig:Free Run Avg|Held:> 1001100 a5t ey Trig:FreeRun AvglHold:> 1001100

Anten: 30 4B o Amen:30 48

Ref Offset 1 4B ' Ref Offset 1 dB Mkr1

Ref 20.00 dBm Ref 20.00 dBm

Stop 2.55000 GHz| Stop 2.55000 GHz|
#VBW 300 kHz Sweep 6.933 ms (1001 pts) # #VBW 300 kHz Sweep 6.933 ms (1001 pts)

FUNCTION VALLE

STATs,

No-hopping mode Hopping mode
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8DPSK Mode:

Test channel: Lowest channel

Agilent Spectrum Analyzer - Swapt Sk Agilant Spectrum Analyzer - Swapt S

Avg Typa: Log-Purr F . Avg Type: Log-Pur
et Trig:Free Run AvglHeld> 100100 PNO:Fext g Trig:Fres Run AvglHold> 100100
(FGain:Low Atten: 30 dB IF Gaincl ow Atten: 30 dB

Ref Offset 1 dB Mkr? . Ref Offset 1 dB
Ref 20.00 dBm Ref 20.00 dBm

bt et b 0

Stop 2.41000 GHz] " Stop 2.41000 GHz
#VBW 300 kHz Sweep 0.600 ms (1001 pts) y b Sweep 9.600 ms (1001 pts)

FUNCTION VALUE Auto FUNCTION MALLE

No-hopping mode Hopping mode

Test channel: Highest channel

Agilent Spectrum Analyzar - Swapt Sk

Start Freq 2.478000000 GHz Avg Type: Log-Pur ™ ATy Avg Type: Log-Pur
" Trig:Free Run Avg|Held:> 1001100 a5t ey Trig:FreeRun AvglHold:> 1001100
Arten: 30 dB ow Amen: 30 dB
Ref Offset 1 dB Mkr1 4 Ref Offset 1 dB
Ref 20.00 dBm Ref 20.00 dBm

Stop 2.55000 GHz| Stop 2.55000 GHz
Sweep 6.933 ms (1001 pts) # #VBW 300 kHz Sweep 6.933 ms (1001 pts)

FUNCTION VALLE

STATs,

No-hopping mode Hopping mode
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10.POWER LINE CONDUCTED EMISSIONS
10.1.Block Diagram of Test Setup

PC System

Receiver

EUT

80cm

LISN

LISN

b=
d
-

:50Q Terminator

10.2.Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(uV) dB(uV)
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.1.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 :2013on conducted Emission test.
(4) The bandwidth of test receiver is set at 10KHz.

(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:

5000 dBuvY

mn

FCC Part 15 CLASS B QP
&0

FCC Part 15 CLASS B AV
a0

40

0

20

o

0.0
0150 0.5 [MHz) 5 30.000
Reading Correct Measure-
Mo. Mk.  Freq.  Level Factor ~ment Limit Margin
MHz dBu/ dB dBu/ dBu dE  Detector Camment

1 0.3620 4547 0.20 45 67 5B8.68 -13.01 ap
2 0.5820 4085 0.20 40.89 56.00 -15.11 ap
3 1.7380  46.48 0.20 46.66 56.00 -9.34 ap
4 2.8340 4357 0.24 43.81 56.00 1219 QP
5 43500 41799 0.26 42.05 56.00 1395 QP
6 215140 3587 0.76 3673 60.00 -2327 QP
i - 0.3620 4234 0.20 4254  4B6B 514 AVG
8 05780 3257 0.20 3277 4600 -13.23 AVG
9 1.7380  38.04 0.20 3824 4600 -7.76 AVG
10 29020 3749 0.24 3773 4600 -8.27 AVG
1" 4.3500 3664 0.26 36.90 46.00 -9.10 AVG

12 23.3060  30.68 0.86 3154 5000 1846  AVG

*Maximum data  x:Overlimit  Lover margin
Mote: Measurement=Reading Level+Correc Factor. Factor=(LISM or 1SN or PLC or Current Probe)Factor+Cable
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Neutral:
BO.D  dBuY
7
FCC Part 15 CLASS B OF
60
50
40
wn |
n
peak
1] AV
0.0
0.150 0.5 [MHz] 5 30.000
Reading Carrect Measure- )
MNo. Mk. Freq. Level Factor ment Limit ~ Margin
MHz dBut dB dBu/ dBuv dB  Detector Comment
1 0.3620 46.09 0.20 4629 5868 -12.39 QP
2 0.6060 40.99 0.20 41.19 56.00 -14.81 ap
3 0.9700 4278 0.20 42.98 56.00 -13.02 ap
4 2.057%  46.06 0.20 46.26 56.00 -9.74 ap
5 15.9060 33.91 0.54 34.45 60.00 -25.55 ap
6 22 5620 42.01 0.82 4283 60.00 1717 ap
ir- 0.3620 41.93 0.20 4213 4868 -655 AVG
8 0.6060 32590 0.20 3310 46.00 -12.90 AVG
9 1.0300 35.03 0.20 3523 4600 1077 AVG
10 2.1140 38.30 0.20 3850  46.00 -7.50 AVG
11 16.3980 27.58 0.56 28.14 50.00 -21.86 AVG
12 21.5100 31.82 0.76 32.58 50.00 -17.42 AVG

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

Remark: All modes have been tested, and only worst data of GFSK mode, Channel 2480MHz was listed in
this report.
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11.ANTENNA REQUIREMENTS

11.1.Limit

For intentional device, according to FCC 47 CFR Section 15.203, 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.

11.2.Result
The EUT antenna is Internal Antenna. It complies with the standard requirement.
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12.TEST SETUP PHOTO

12.1.Photos of Radiated emission
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12.2.Photos of Conducted Emission test
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13.PHOTOS OF EUT

Please refer to the report T1881590 01.

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



