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Channel 39 (2441MHz)

| Keysight Spectrum Analyzer - Swept S&

[E=E =

500 DC | [ SENSE:INT] I

ALIGN AUTO

1000000 GHz
PNO: Wide )
IFGain:Low

[ | RF
Center Freq 2.44 :
Trig: Free Run

Atten: 30 dB

Avg|Hold: 43/100

Ref Offset 1.6 dB

10 dBidiv.  Ref 20.00 dBm
Log

Center 2.441000 GHz

#Res BW 100 kHz #VBW 300 kHz #Sweep

IMSG

Avg Type: Log-Pwr

Auto Tune

AMkr1 1.00 MHz

4431 98 .

Center Freq
2.441000000 GHz

[
' StartFreq
2.436000000 GHz
[

Stop Freq
2.446000000 GHz
[

CF Step
1.000000 MHz
Auto Man

i | EEEE |
Freq Offset
0 Hz

[EE———— |
Scale Type

Lin

Span 10.00 MHz |5

500.0 ms (1001 pts |

Channel 78 (2480MHz)

| Keysight Spectrum Analyzer - Swept S&

[E=E =

RE [509 DC | [ SENSE:INT] I

ALIGN AUTO

| |
Center Freq 2.480000000 GHz
PNO: Wide ()
IFGain:Low

Trig: Free Run
Atten: 30 dB

Avg[Hold:>100/100

Ref Offset 1.6 dB

10 dBidiv.  Ref 20.00 dBm
Log

Center 2.480000 GHz

#Res BW 100 kHz #VBW 300 kHz #Sweep

IMSG

Avg Type: Log-Pwr

Auto Tune

AMkr1 1.00 MHz
| E—

Center Freq
2.480000000 GHz

[
' StartFreq
2.475000000 GHz
[

Stop Freq
2.485000000 GHz
[

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

[EE———— |
Scale Type

Lin

Span 10.00 MHz |5

500.0 ms (1001 pts |
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7. Number of Hopping Frequencies

7.1.Test Equipment

Number of Hopping Frequencies / TR-8

Instrument Manufacturer [Type No. Serial No. Cal. Date Cal. Due Date
Spectrum Analyzer Agilent N9010A MY48030494 [2018.02.04 2019.02.03
EXA Spectrum Analyzer Keysight N9010A MY55370495 [2017.04.09 2018.04.08
MXA Signal Anlyzer Keysight N9020A MY56060147 [2017.04.09 2018.04.08
'Temperature/Humidity Meterzhichen ZC1-2 TR8-TH 2017.04.10 2018.04.09

Note: All equipment are calibrated with traceable calibrations. Each calibration is traceable to the national or

international standards.

7.2.Test Setup

Number of Hopping Frequencies test setup:

Spectrum Analyzer

cmmE R
it oo EUT

Hon-Conducied
Table

s  Ground Beferance Plane e

7.3.Limit

Carrier Frequency Separation

X For frequency hopping systems operating in the 2400-2483.5 MHz band shall use at least 15
hopping frequencies.

[ |For frequency hopping systems operating in 902-928 MHz band, if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, shall use at least 50 hopping frequencies.

[ |For frequency hopping systems operating in 902-928 MHz band, if the 20 dB bandwidth of the
[]

hopping channel is higher than 250 kHz, shall use at least 25 hopping frequencies.

For frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75

hopping frequencies.
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7.4.Test Procedure

Test Method

References Rule

Chapter

Description

X

ANS| C63.10

7.8.3

Number of Hopping Frequencies

7.5.Uncertainty

The measurement uncertainty is defined as + 1 kHz

Page: 65 of 100




D DEKRA

Report No.: 1812166R-RF-US-P06V03

7.6.Test Result

Product Name | : |EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : [Mode 1 Test Site : [TR-8
Test Date : 12018.02.08 Test Engineer| : |Scott
Frequency Band Number of Hopping Frequencies Limit Result
(MHZz)
2400 - 2483.5 79 >15 Pass

2402 - 2480MHz

e Keysight Spectrum Analyzer - Swept SA B

| 50Q DC | SENSE:INT] [ ALIGN AUTO  [12:43:00 PMJan 31, 2018

000000 GHz Avg Type: Log-Pwr
PNO: Fast (, ) 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Frequency

Lxi RF
Start Freq 2.402

Auto Tune

Ref Offset 1.5 dB
Ref 24.50 dBm E——
‘ Center Freq

_I ] L 1 i - g | 2.441000000 GHz
j ‘ . I | | mmmnER s |
| StartFreq
2.402000000 GHz
| sassmeesss s ssn |

Stop Freq
2.480000000 GHz
| ]
CF Step

7.800000 MHz
Auto Man

||
Freq Offset

O Hz
| ||
Scale Type

Start 2.40200 GHz ' Stop 2.48000 GHz |l Lin

#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Product Name | : |[EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : [Mode 2 Test Site : |[TR-8
Test Date : 12018.02.08 Test Engineer| : |Scott
Frequency Band Number of Hopping Frequencies Limit Result
(MHZz)
2400 - 2483.5 79 >15 Pass

2402 - 2480 MHz

e Keysight Spectrum Analyzer - Swept SA B

| 50Q DC | SENSE:INT] ALIGN AUTO

000000 GHz Avg Type: Log-Pwr
PNO: Fast (, ) 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Frequency

Lxi RF
Start Freq 2.402

Auto Tune
Ref Offset 15 dB
Ref 20.50 dBm Vs

Center Freq
2.441000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.480000000 GHz
| ]
CF Step

7.800000 MHz
Auto Man

Freq Offset
O Hz

| |||
Scale Type

Start 2.40200 GHz Stop 2.48000 GHz |l Lin

#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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Product Name | : |[EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : [Mode 3 Test Site : |[TR-8
Test Date : 12018.02.08 Test Engineer| : |Scott
Frequency Band Number of Hopping Frequencies Limit Result
(MHZz)
2400 - 2483.5 79 >15 Pass

2402 - 2480 MHz

e Keysight Spectrum Analyzer - Swept SA B

| 50Q DC | SENSE:INT] ALIGN AUTO

000000 GHz Avg Type: Log-Pwr
PNO: Fast (, ) 1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Frequency

Lxi RF
Start Freq 2.402

Auto Tune
Ref Offset 15 dB
Ref 20.50 dBm Vs

Center Freq
2.441000000 GHz

| mmmnER s |
StartFreq
2.402000000 GHz
|

Stop Freq
2.480000000 GHz
| ]
CF Step

7.800000 MHz
Auto Man

Freq Offset
O Hz

| |||
Scale Type

Start 2.40200 GHz Stop 2.48000 GHz |l Lin

#Res BW 300 kHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
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8. Time of Occupancy (Dwell Time)

8.1.Test Equipment

Time of Occupancy (Dwell Time) / TR-8

Instrument Manufacturer [Type No. Serial No. Cal. Date Cal. Due Date
Spectrum Analyzer Agilent N9010A MY48030494 [2018.02.04 2019.02.03
EXA Spectrum Analyzer Keysight N9010A MY55370495 [2017.04.09 2018.04.08
MXA Signal Anlyzer Keysight N9020A MY56060147 [2017.04.09 2018.04.08
'Temperature/Humidity Meterzhichen ZC1-2 TR8-TH 2017.04.10 2018.04.09

international standards.

Note: All equipment are calibrated with traceable calibrations. Each calibration is traceable to the national or

8.2.Test Setup

Time of Occupancy (Dwell Time) test setup:

Spectrum Analyzer

[

|

EUT

Hon-Conducied
Table

s  Ground Beferance Plane e

8.3.Limit

Time of Occupancy (Dwell Time)

X Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. The
average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

seconds within a 20 second period

L1 |For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4

L1 |For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
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frequencies and the average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 10 second period.

L] Frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75
hopping frequencies. The maximum 20 dB bandwidth of the hopping channel is 1 MHz. The

average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 30
second period.

8.4.Test Procedure

Test Method
References Rule Chapter  |Description
X |ANSI C63.10 7.8.4 'Time of Occupancy (Dwell Time)

8.5.Uncertainty

The measurement uncertainty is defined as + 0.1 us
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8.6.Test Result

Product Name | : [EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : IMode 1(GFSK_DH1) Test Site . [TR-8
Test Date : 12018.04.11 Test Engineer| : |Slark
Channel No. Frequency Time of Occupancy Limit Result
(MHZz) (ms) (ms)
00 2402 117.6 <400 Pass

Note1: Test Time Period: 0.4*79=31.6sec
Note2: Time of Occupancy=0.392*30*31.6/3.16=117.6ms

Note3: We have evaluated different packet type, shown in the report is the worst data.

Channel 00 (2402MHz)-(DH1)

' Keysight Spectrum Analyzer - Swept SA

RE [s00 DC | | SENSE:INT] [ ALIGN AUTO  [11:57:52 AM Mar22, 2018
Center Freq 2.402000000 GHz : Avg Type: Log-Pwr TRACE P
PNO: Fast —»— T1rig: FreeRun AR
IFGain:Low Atten: 30 dB AN

AMkr1 392.0 us
0.80 dB

Center 2.402000000 GHz ) } Span 0 Hz
#VBW 3.0 MHz Sweep 2.000 ms (1001 pts)
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
r
1
05 r 1
1 1
1 I -
] 1
1 [ 1
1 1
1
10 I 1
11 I |

=R

Frequency

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
O Hz

|
Scale Type

Log Lin
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| Keysight Spectrum Analyzer - Swept S&

7 RE [500 DC |

Center Freq 2.402000000 GHz

Ref Offset 1.6 dB
Ref 24.50 dBm

Cen"ter 2402000000 GHz
Res BW 1.0 MHz

IMSG

PNO: Fast -+~
IFGain:Low

| SENSE:INT] [

ALIGN AUTO

Trig: Free Run
Atten: 40 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Frequency

g|ﬁ|@‘|

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz
|| s s

CF Step
1.000000 MHz
|| |Auto Man

Freq Offset
0 Hz
| |
Scale Type

Span 0 Hz |5 Lin

Sweep 3.160 s (40001 pts) |
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Product Name | : [EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : IMode 1(GFSK_DH3) Test Site : ITR-8
Test Date : 12018.04.11 Test Engineer| : |Slark
Channel No. Frequency Time of Occupancy Limit Result
(MHZz) (ms) (ms)
00 2402 264 <400 Pass

Note1: Test Time Period: 0.4*79=31.6sec
Note2: Time of Occupancy=1.65*16*31.6/3.16=264ms

Note3: We have evaluated different packet type, shown in the report is the worst data.

Channel 00 (2402MHz) - (DH3)

' Keysight Spectrum Analyzer - Swept SA

=R

RF

[s00 DC | | SENSE:INT] [ ALIGN AUTO

Center Freq 2.402000000 GHz ]
PNO: Fast —»— T1rig: FreeRun
Atten: 30 dB

Avg Type: Log-Pwr

IFGain:Low

Frequency

Ref. 20.00.dBm.

Center 2.402000000 GHz
#VBW 3.0 MHz

AMkr1 1.650 ms

Sweep 10.00 ms (1001 pts)

Auto Tune

|
Center Freq
2.402000000 GHz
PJEE e
StartFreq
2.402000000 GHz
| |
StopFreq
2.402000000 GHz
——

CF Step
1.000000 MHz
Man

-1.13 dB

Span 0 Hz

FUNCTION FUNCTION WIDTH

FUNCTION VALUE

m

Auto

Freq Offset
O Hz

|
Scale Type

Log Lin
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| Keysight Spectrum Analyzer - Swept S&

7 RE [500 DC |

Center Freq 2.402000000 GHz

Ref Offset 1.6 dB
Ref 24.50 dBm

Cen"ter 2402000000 GHz
Res BW 1.0 MHz

IMSG

PNO: Fast -+~
IFGain:Low

| SENSE:INT] [

ALIGN AUTO

Trig: Free Run
Atten: 40 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Frequency

g|ﬁ|@‘|

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz
|| s s

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz
| |
Scale Type

Span 0 Hz |5 Lin

Sweep 3.160 s (40001 pts) |
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Product Name | : [EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : IMode 1(GFSK_DH5) Test Site : ITR-8
Test Date : 12018.04.11 Test Engineer| : |Slark
Channel No. Frequency Time of Occupancy Limit Result
(MHZz) (ms) (ms)
00 2402 318.45 <400 Pass

Note1: Test Time Period: 0.4*79=31.6sec
Note2: Time of Occupancy=2.895%*11*31.6/3.16=318.45ms

Note3: We have evaluated different packet type, shown in the report is the worst data.

Channel 00 (2402MHz) - (DH5)

' Keysight Spectrum Analyzer - Swept SA

=R

RF

[s00 DC | | SENSE:INT] [ ALIGN AUTO

Center Freq 2.402000000 GHz ]
PNO: Fast —»— T1rig: FreeRun
Atten: 30 dB

Avg Type: Log-Pwr

IFGain:Low

Frequency

Ref. 20.00.dBm.

Center 2.402000000 GHz
#VBW 3.0 MHz

AMkr1 2.895 ms

Sweep 15.00 ms (1001 pts)

Auto Tune

|
Center Freq
2.402000000 GHz
PJEE e
StartFreq
2.402000000 GHz
| |
StopFreq
2.402000000 GHz
——

CF Step
1.000000 MHz
Man

-0.15dB

Span 0 Hz

MKR MODE TRC| SCL X i FUNCTION FUNCTION WIDTH

FUNCTION VALUE

m

Auto

Freq Offset
O Hz

|
Scale Type

Log Lin
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| Keysight Spectrum Analyzer - Swept S&

7 RE [500 DC |

Center Freq 2.402000000 GHz

Ref Offset 1.6 dB
Ref 24.50 dBm

Cen"ter 2402000000 GHz
Res BW 1.0 MHz

IMSG

PNO: Fast -+~
IFGain:Low

| SENSE:INT] [

ALIGN AUTO

Trig: Free Run
Atten: 40 dB

#VBW 3.0 MHz

Avg Type: Log-Pwr

Frequency

g|ﬁ|@‘|

Auto Tune

Center Freq
2.402000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.402000000 GHz
|| s s

CF Step
1.000000 MHz
| [Auto Man

Freq Offset
0 Hz
| |
Scale Type

Span 0 Hz |5 Lin

Sweep 3.160 s (40001 pts) |
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9. Peak Output Power

9.1.Test Equipment

Peak Output Power / TR-8

Instrument Manufacturer [Type No. Serial No. Cal. Date Cal. Due Date
Spectrum Analyzer Agilent N9010A MY48030494 [2018.02.04 2019.02.03
EXA Spectrum Analyzer Keysight N9010A MY55370495 [2017.04.09 2018.04.08
MXA Signal Anlyzer Keysight N9020A MY56060147 [2017.04.09 2018.04.08
Temperature/Humidity Meter [zhichen 7C1-2 TR8-TH 2017.04.10 2018.04.09

international standards.

Note: All equipment are calibrated with traceable calibrations. Each calibration is traceable to the national or

9.2.Test Setup

Peak Output Power test setup:

spectrum Analyzer

o
1 oo=

EUT

Hon-Conducied
Tahle

-  Ground Referance Plang st
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9.3.Limit

Peak Output Power

[l

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.

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 mW.

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems
employing at least 50 hopping channels; and, 0.25 watts for systems employing less than 50

hopping channels, but at least 25 hopping channels

9.4.Test Procedure

Test Method
References Rule Chapter  [Description
X |ANSI C63.10 7.8.5 Output power test procedure for frequency-hopping
spread-spectrum (FHSS) devices

9.5.Uncertainty

The measurement uncertainty is defined as + 1.0 dB
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9.6.Test Result

Product Name | : |[EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : [Mode 1 Test Site . ITR-8
Test Date : 12018.02.08 Test Engineer| : |Scott

Channel No. Frequency | Measurement Power Output Limit Result

(MHz) (dBm) (dBm)

00 2402 3.8 21.00 Pass

39 2441 3.6 21.00 Pass

78 2480 4.6 21.00 Pass
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Product Name | : [EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : IMode 2 Test Site . [TR-8
Test Date : 12018.02.08 Test Engineer| : |Scott
Channel No. Frequency | Measurement Power Output Limit Result
(MHz) (dBm) (dBm)
00 2402 1.6 21.00 Pass
39 2441 1.5 21.00 Pass
78 2480 2.8 21.00 Pass

Page: 80 of 100



Report No.: 1812166R-RF-US-P06V03 > D E KR

Product Name | : [EZ-BT WICED Module Power : |AC 120V/60Hz
Test Mode : IMode 3 Test Site . [TR-8
Test Date : 12018.02.08 Test Engineer| : |Scott
Channel No. Frequency | Measurement Power Output Limit Result
(MHz) (dBm) (dBm)
00 2402 2.2 21.00 Pass
39 2441 1.9 21.00 Pass
78 2480 3.2 21.00 Pass
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10. Emissions in non-restricted frequency bands

10.1. Test Equipment

Emissions in non-restricted frequency bands / TR-8

Instrument Manufacturer [Type No. Serial No. Cal. Date Cal. Due Date
Spectrum Analyzer Agilent N9010A MY48030494 [2018.02.04 2019.02.03
EXA Spectrum Analyzer Keysight N9010A MY55370495 [2017.04.09 2018.04.08
MXA Signal Anlyzer Keysight N9020A MY56060147 [2017.04.09 2018.04.08
Temperature/Humidity Meter [zhichen 7C1-2 TR8-TH 2017.04.10 2018.04.09

international standards.

Note: All equipment are calibrated with traceable calibrations. Each calibration is traceable to the national or

10.2. Test Setup

Emissions in non-restricted frequency bands test setup:

spectrum Analyzer

B | |
B ooe

EUT

Hon-Conducied
Tahle

-  Ground Referance Plang st
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10.3. Limit

Un-Restricted Band Emissions Limit

RF Output power (Detection methods) Limit(dB)
RF Output power(Average detector) 30c(Note1)
RF Output power(PK detector) 20c(Note2)

kHz (i.e., 30 dBc).

power measured in any 100 kHz bandwidth

dBc).

Note 1: If maximum conducted (average) output power was used to demonstrate compliance as
described in 9.2, then the peak power in any 100 kHz bandwidth outside of the authorized frequency
band shall be attenuated by at least 30 dB relative to the maximum in-band peak PSD level in 100

Note 2: If the maximum peak conducted output power procedure was used, then the peak output

attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100 kHz (i.e., 20

outside of the authorized frequency band shall be

10.4. Test Procedure

'Test Method

References Rule Chapter

Description

<] |IANSI C63.10 7.8.6

Band-edge Compliance of RF Conducted Emissions

10.5. Uncertainty

The measurement uncertainty is defined as + 1.0 dB
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10.6. Test Result

Product Name | : |EZ-BT WICED Module Power : |[AC 120V/60Hz
Test Mode : [Mode 1~4 Test Site . [TR-8
Test Date : [2018.02.08 Test Engineer| : |Slark
Test In-Band Out-Band o
Frequency [a]-[b] Limit
Mode |Channel|Frequency PSD[a] PSD[b] Result
(MHz) (dB) (dB)
(MHz) | (dBm/100kHz) (dBm/100kHz)
1 00 2402 -13.231 2400.00 -47.979 34.748 >20 Pass
1 78 2480 -12.265 2500.00 -51.429 39.164 >20 Pass
2 00 2402 -3.332 2400.00 -39.389 36.057 >20 Pass
2 78 2480 -1.744 2500.00 -51.886 50.142 >20 Pass
3 00 2402 -2.783 2400.00 -44.077 41.294 >20 Pass
3 78 2480 -1.778 2500.00 -51.852 50.074 >20 Pass
4 00~78 | 00~78 -2.567 2400.00 -44.125 41.558 >20 Pass

2: Mode 1-3, The In-Band PSD is the highest PSD of All channels.

Note1: The worst case of Emissions in non-restricted frequency bands as below:

Mode CHO00(2402MHz)

=R

' Keysight Spectrum Analyzer - Swept SA

Jxi RF 500  DC
Start Freq 2.350000000 GHz

| SENSE:INT]

ALIGN AUTO 111:58:27 AM

Trig: Free Run

PNO: Fast ()
‘ow * Atten: 30 dB

IFGain:Low

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

Frequency

Ref Offset 1.5 dB

#VBW 300 kHz

=
Stop 2.40500 GHz
Sweep 5.333 ms (8001 pts)

Auto Tune

Center Freq
2.377500000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.405000000 GHz

CF Step
5.500000 MHz
Auto Man

MKR MODE TRC| SCL

X

it

[ N | 1]f] 2.402 676 GHz
| N [1]f] 2.400 000 GHz

Al

FUNCTION

FUNCTION WIDTH

FUNCTION VALUE

m

|
Freq Offset

O Hz
|
Scale Type

Log Lin
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11. Radiated Emission Band Edge

11.1. Test Equipment
Radiated Emission(Above 1GHz) / AC-5
Instrument Manufacturer  [Type No. Serial No. Cal. Date Cal. Due Date
EMI Receiver Agilent N9038A MY51210196  2017.07.16 2018.07.15
Pre-Amplifier Miteq NSP1800-25 [|1364185 2017.05.03 2018.05.02
DRG Horn Antenna ETS-Lindgren 3117 00167055 2017.07.12 2018.07.11
Broad-Band Horn
Schwarzbeck [ BBHA9170 294
Antenna 2017.09.18 2018.09.17
SUCOFLEX
2017.02.28 2018.02.27
Coaxial Cable Huber+Suhner (106 IAC5-C1
SUCOFLEX
2017.02.28 2018.02.27
Coaxial Cable Huber+Suhner (106 AC5-C2
'Temperature/Humidity
Meter Zhichen ZC1-2 AC5-TH 2018.01.05 2019.01.04

11.2. Test Setup

Above 1GHz Test Setup:

f

EUT

[re -

(Antenna Tower)

150 em |

(Turntable}

==p  GroundPlane

Spectrum Analyzer| -1 on [controlled——
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11.3. Limit

Band edge Limit

Frequency bands Limit RBW Distance
(MHz) JBHEGI (dB 1 V/m) (MHz) (m)
2310-2390 PK 74 1 3
2483.5-2500 AV 54 ] 3

Note: The field strength of emissions appearing within these frequency bands shall not exceed the limits.

11.4. Test Procedure

Test Method
References Rule Chapter  [Description
X DA 00-705 N/A duty cycle correction factor
X] |ANSI C63.10 6.10 Band-edge testing
X] IANSI C63.10 6.10.5 Restricted-band band-edge measurements
[ ] |IANSI C63.10 6.10.6 Marker-delta method
[ ] IANSI C63.10 6.4 Radiated emissions from unlicensed wireless
devices below 30 MHz
[ ] IANSI C63.10 6.5 Radiated emissions from unlicensed wireless
devices in the frequency range
of 30 MHz to 1000 MHz
X IANSI C63.10 6.6 Radiated emissions from unlicensed wireless
devices above 1 GHz

11.5. Uncertainty

3.9dB
3.8dB

The measurement uncertainty above 1G is defined as

H M

below 1G is defined as
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11.6. Duty Factor

Test Mode

Pluse Time
(ms)

Pluse Number

Accumulated
Transmit Time
(ms)

Duty Factor
(dB)

Mode 4

2.87

2.87

-30.84

Pulse Number

| Keysight Spectrum Analyzer - Swept S&
- .

RF 500 DC | | SENSE:INT] [ ALIGN AUTO
Center Freq 2.441000000 GHz Avg Type: Log-Pwr

PNO: Fast =—»— T1rig: FreeRun
Atten: 40 dB

[02:58:11 PMJan 31, 2018

g|ﬁ|@‘|

Frequency

IFGain:Low
Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz
| e

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Ref Offset 1.6 dB
Ref 24.50 dBm

‘ ‘ Scale Type

Span 0 Hz |5 Lin

Sweep 100.3 ms (8001 pts)
IMSG STATUS

Cen"ter 2441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Note: Duty Fcator = 20Log(Accumulated Transmit Time/ 100ms)
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11.7. Test Result

Engineer: Slark

Site: AC5

Time: 2018/02/03 - 09:46

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Horizontal

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 1:Transmit at 2402MHz by DH5

120
2
£" I
% 70
g 80
i 1
40
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405
i i Aok
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 41.367 5.038 -32.633 74.000 36.329 PK
2 * 2401.960 80.641 44313 N/A N/A 36.328 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2390.000 41.367 10.527 -43.473 54.000 -30.84 AV
2 * 2401.960 80.641 49.801 N/A N/A -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:30

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Vertical

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 1:Transmit at 2402MHz by DH5

120
2
I
5 50
i 1
e h..i gl i, oLk L.l" I YT o | el
30
20
2310 2315 2320 2335 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2335 2390 2395 2400 2405
s e ot
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2390.000 41.617 5.288 -32.383 74.000 36.329 PK
2 * 2402.055 88.793 52.464 N/A N/A 36.329 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 41.617 10.777 -43.223 54.000 -30.84 AV
2 * 2402.055 88.793 57.953 N/A N/A -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:32

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Horizontal

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 1:Transmit at 2480MHz by DH5

120
1
g »
=
- 2
."_L Al |lu.1._u- X, TR " P F| L .
40 " by b gl bt
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2496 2497 2498 2459 2500
Frequency{MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.024 82.120 45.705 N/A N/A 36.415 PK
2 2483.500 41.247 4.78 -32.753 74.000 36.467 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2480.024 82.120 51.280 N/A N/A -30.84 AV
2 * 2483.500 41.247 10.407 -43.593 54.000 -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:37

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Vertical

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 1:Transmit at 2480MHz by DH5

120
1
£ ®
5 50
i 2
i ) . A i b e el P | o et e d- b, I ey i B o,
e : e
30
20
2478 2479 2480 2431 2482 2483 2484 2435 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2436 2497 2498 2499 2500
s e ot
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 * 2479.980 92.125 55.709 N/A N/A 36.416 PK
2 2483.500 42.487 6.02 -31.513 74.000 36.467 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2479.980 92.125 61.285 N/A N/A -30.84 AV
2 * 2483.500 42.487 11.647 -42.353 54.000 -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:39

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Horizontal

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 2:Transmit at 2402MHz by 2DH5

120
2
" i
g »
=
50
1
40
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405
Frequency{MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 41.599 5.27 -32.401 74.000 36.329 PK
2 * 2402.103 78.021 41.693 N/A N/A 36.328 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 41.599 10.759 -43.241 54.000 -30.84 AV
2 * 2402.103 78.021 47.181 N/A N/A -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:42

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Vertical

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 2:Transmit at 2402MHz by 2DH5

120

a0

Level([dBuv fm)

&0

2310 2315 2320 2335 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2335 2390 2395 2400 2405
s e ot

No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)

1 2390.000 42.049 5.72 -31.951 74.000 36.329 PK

2 * 2401.960 86.313 49.985 N/A N/A 36.328 PK

No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)

1 2390.000 42.049 11.209 -42.791 54.000 -30.84 AV

2 * 2401.960 86.313 55.473 N/A N/A -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:44

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Horizontal

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 2:Transmit at 2480MHz by 2DH5

120
1
E 80 /f'—“‘\\
g »
=
- 2
Al TR | e g i Wbty Y "
E .
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2496 2497 2498 2459 2500
Frequency{MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.002 79.812 43.397 N/A N/A 36.415 PK
2 2483.500 42.309 5.842 -31.691 74.000 36.467 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2480.002 79.812 48.972 N/A N/A -30.84 AV
2 * 2483.500 42.309 11.469 -42.531 54.000 -30.84 AV
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Engineer: Slark

Site: AC5 Time: 2018/02/03 - 10:46

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055 (1-18GHz) Polarity: Vertical

EUT: EZ-BT WICED Module Power: AC 120V/60Hz

Note: Mode 2:Transmit at 2480MHz by 2DH5

120

N

&0

Level([dBuv fm)
f=

50
TR T ST V1 JT Ty i APITORP I VTR SR TRRPPROT NN, SR BT TUTRIY RO |
40 et L
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2496 2497 2498 2459 2500
Frequency{MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.057 89.897 53.479 N/A N/A 36.418 PK
2 2483.500 49.186 12.719 -24.814 74.000 36.467 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2480.057 89.897 59.057 N/A N/A -30.84 AV
2 * 2483.500 49.186 18.346 -35.654 54.000 -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:48

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Horizontal

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 3:Transmit at 2402MHz by 3DH5

120
s
e i
% 70
5 50
i 1
40
30
20
2310 2315 2320 2335 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2335 2390 2395 2400 2405
s e ot
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 2390.000 41.466 5.137 -32.534 74.000 36.329 PK
2 * 2401.960 78.564 42.235 N/A N/A 36.329 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 41.466 10.626 -43.374 54.000 -30.84 AV
2 * 2401.960 78.564 47.724 N/A N/A -30.84 AV
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Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:51

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Vertical

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 3:Transmit at 2402MHz by 3DH5

120
3
z 80 \
g »
=
1
50 )
T
40 [P A L o ot b M. bt b bt b o st o B
30
20
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2335 2390 2395 2400 2405
Frequency{MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2388.423 47.006 10.677 -26.994 74.000 36.329 PK
2 2390.000 41.038 4.709 -32.962 74.000 36.329 PK
3 * 2401.913 86.640 50312 N/A N/A 36.328 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2388.423 47.006 16.166 -37.834 54.000 -30.84 AV
2 * 2390.000 41.038 10.198 -43.802 54.000 -30.84 AV
2 * 2401.913 86.640 55.800 N/A N/A -30.84 AV

Page: 97 of 100




Report No.: 1812166R-RF-US-P06V03

D DEKRA

Engineer: Slark

Site: AC5

Time: 2018/02/03 - 10:53

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055 (1-18GHz)

Polarity: Horizontal

EUT: EZ-BT WICED Module

Power: AC 120V/60Hz

Note: Mode 3:Transmit at 2480MHz by 3DH5

120

% 70
5 50
50 2
G ANt e, At A b, ooyt o e P A S v kb, ety e
30
20
2478 2479 2480 2431 2482 2483 2484 2435 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2436 2497 2498 2499 2500
s e ot
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuVim) (dBuV) (dB) (dBuVim) (dB)
1 * 2479.969 80.094 43.68 N/A N/A 36.414 PK
2 2483.500 43.731 7.264 -30.269 74.000 36.467 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2479.969 80.094 49.254 N/A N/A -30.84 AV
2 * 2483.500 43.731 12.891 -41.109 54.000 -30.84 AV

Page: 98 of 100




D DEKRA

Report No.: 1812166R-RF-US-P06V03

Engineer: Slark

Site: AC5 Time: 2018/02/03 - 10:56

Limit: FCC_Part15.209_RE(3m) Margin: 0

Probe: Horn_3117_00167055 (1-18GHz) Polarity: Vertical

EUT: EZ-BT WICED Module Power: AC 120V/60Hz

Note: Mode 3:Transmit at 2480MHz by 3DH5

120

!

&0

Level([dBuv fm)
f=
P |

50
I.L_. e it qu e bl bbb el TP SRYRINET IR PRI T
E v i el
30
20
2478 2479 2480 2481 2482 2483 2484 2485 2486 2487 2488 2480 2490 2491 2492 2493 2494 2495 2496 2497 2498 2459 2500
Frequency{MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2480.024 90.042 53.625 N/A N/A 36.417 PK
2 2483.500 51.766 15.299 -22.234 74.000 36.467 PK
No | Mark Frequency PK Level AV Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2480.024 90.042 59.202 N/A N/A -30.84 AV
2 * 2483.500 51.766 20.926 -33.074 54.000 -30.84 AV
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12. Antenna Requirement

12.1. Limit

Antenna Requirement Limit

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. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical connector
is prohibited. This requirement does not apply to carrier current devices or to devices operated
under the provisions of §15.211, §15.213, §15.217, §15.219, or §15.221. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in
accordance with §15.31(d), must be measured at the installation site. However, the installer shall
be responsible for ensuring that the proper antenna is employed so that the limits in this part are
not exceeded.

12.2. Antenna Connector Construction

Antenna Connector Construction

X [The use of a permanently attached antenna

[] [The antenna use of a unique coupling to the intentional radiator

[] [The use of a nonstandard antenna jack or electrical connector

Please refer to the attached document “Internal Photograph” to show the antenna connector.

The End
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