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Radiated Emission (EDR 3M mode):

-73 of 108-

FCC ID: Z28-15-43-RM

Operation Mode TX CH Low Test Date  2020/01/21
Fundamental Frequency 2402 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 2390.00 57.71 -15.84 41.87 74.00 -32.13 Peak | VERTICAL
2 | 2400.00 84.99 -15.86 69.13 74.23 -5.1 Peak | VERTICAL
3 | 2403.25 110.09 -15.86 94.23 F -- Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

» Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H

2390.00 56.85 -15.84 | 41.01 74.00 -32.99 Peak | HORIZONTAL

2 | 2400.00 85.89 -15.86 70.03 74.52 -4.49 Peak | HORIZONTAL

3 | 2403.06 | 11038 | -15.86 94.52 F -- Peak | HORIZONTAL

Remark:
1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

5 Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

Operation Mode TX CH High Test Date  2020/01/21
Fundamental Frequency 2480 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 2478.15 115.53 -15.84 99.69 F -- Peak | VERTICAL
2 | 2483.50 61.14 -15.84 45.30 54.00 -8.70 | Average | VERTICAL
3 | 2483.50 74.22 -15.84 58.38 74.00 -15.62 Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

o Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 2479.00 | 109.89 | -15.84 | 94.05 F -- Peak | HORIZONTAL
2 | 2483.50 52.35 -15.84 | 36.51 54.00 -17.49 | Average | HORIZONTAL
3 | 2483.50 70.37 -15.84 | 54.53 74.00 -19.47 Peak | HORIZONTAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

5 Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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PIFA Antenna
Hopping mode:
Radiated Emission: (BDR mode)
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FCC ID: Z28-15-43-RM

Operation Mode TX CH Low Test Date  2020/04/07
Fundamental Frequency 2402 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 2390.00 59.58 -15.70 43.88 74.00 -30.12 Peak | VERTICAL
2 | 2400.00 87.67 -15.72 71.95 76.48 -4.53 Peak | VERTICAL
3 | 2402.40 112.19 -15.71 96.48 F -- Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

» Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : IGHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 m:s.

Note: “F” denotes fundamental frequency
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No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H

1 | 2390.00 58.65 -15.70 42.95 74.00 -31.05 Peak | HORIZONTAL

2 | 2400.00 93.23 -15.72 77.51 78.66 -1.15 Peak | HORIZONTAL

2403.72 | 11437 | -15.71 98.66 F -- Peak | HORIZONTAL

Remark:
1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

» Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency

International Standards Laboratory Corp. Report Number: ISL-19LR308FC



IO B 15 R0 1 TR L )

-79 of 108-

FCC ID: Z28-15-43-RM

Operation Mode TX CH High Test Date ~ 2020/04/07
Fundamental Frequency 2480 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 2479.76 116.31 -15.69 100.62 F -- Peak | VERTICAL
2 | 2483.50 52.45 -15.84 36.61 54.00 -17.39 | Average | VERTICAL
3 | 2483.50 76.11 -15.84 60.27 74.00 -13.73 Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

o Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 247781 | 11290 | -15.69 97.21 F -- Peak | HORIZONTAL
2 | 2483.50 58.31 -15.69 | 42.62 54.00 -11.38 | Average | HORIZONTAL
3 | 2483.50 75.10 | -15.69 59.41 74.00 -14.59 Peak | HORIZONTAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

o Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 m:s.

Note: “F” denotes fundamental frequency
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Radiated Emission (EDR 2M mode):

-81 of 108-

FCC ID: Z28-15-43-RM

Operation Mode TX CH Low Test Date  2020/04/07
Fundamental Frequency 2402 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 2390.00 59.07 -15.70 43.37 74.00 -30.63 Peak | VERTICAL
2 | 2400.00 85.52 -15.72 69.80 73.75 -3.95 Peak | VERTICAL
3 | 2403.81 109.46 -15.71 93.75 F -- Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

» Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H

2389.99 58.52 -15.70 42.82 74.00 -31.18 Peak | HORIZONTAL

2 | 2399.96 85.50 -15.72 69.78 74.03 -4.25 Peak | HORIZONTAL

3 [2401.84 | 109.74 | -15.71 94.03 F -- Peak | HORIZONTAL

Remark:
1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

5 Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW =>1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

Operation Mode TX CH High Test Date ~ 2020/04/07
Fundamental Frequency 2480 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 247991 113.91 -15.69 98.22 F -- Peak | VERTICAL
2 | 2483.54 57.42 -15.69 41.73 54.00 -12.27 | Average | VERTICAL
3 | 2483.54 73.41 -15.69 57.72 74.00 -16.28 Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

o Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 2479.89 | 113.08 | -15.84 | 97.24 F -- Peak | HORIZONTAL
2 | 2483.50 58.43 -15.69 | 42.74 54.00 -11.26 | Average | HORIZONTAL
3 | 2483.50 74.52 -15.69 58.83 74.00 -15.17 Peak | HORIZONTAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

5 Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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Radiated Emission (EDR 3M mode):

-85 of 108-

FCC ID: Z28-15-43-RM

Operation Mode TX CH Low Test Date  2020/04/07
Fundamental Frequency 2402 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 2390.00 60.07 -15.70 44.37 74.00 -29.63 Peak | VERTICAL
2 | 2400.00 82.81 -15.72 67.09 73.25 -6.16 Peak | VERTICAL
3 | 2402.78 108.96 -15.71 93.25 F -- Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

» Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H

2390.00 59.56 -15.84 | 43.72 74.00 -30.28 Peak | HORIZONTAL

2 | 2400.00 86.92 -15.72 71.20 72.52 -1.32 Peak | HORIZONTAL

3 | 2403.06 | 108.23 | -15.71 92.52 F -- Peak | HORIZONTAL

Remark:
1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

5 Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

Operation Mode TX CH High Test Date ~ 2020/04/07
Fundamental Frequency 2480 MHz Test By Barry
Temperature 25 C Humidity 60 %
No Freq Reading | Factor Level Limit Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 2478.59 111.04 | -15.69 95.35 F -- Peak | VERTICAL
2 | 2483.50 58.23 -15.69 42.54 54.00 -11.46 | Average | VERTICAL
3 | 2483.50 70.98 -15.69 55.29 74.00 -18.71 Peak | VERTICAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,

Peak mode field strength shall not exceed the average limits specified plus 20dB.

o Measurement of data within this frequency range shown “ - ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field

strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200
ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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FCC ID: Z28-15-43-RM

No Freq Reading | Factor | Level Limit | Margin | Remark Pol
MHz dBuV dB/m | dBuV/m | dBuV/m dB V/H
1 | 2479.83 | 10891 | -15.69 | 93.22 F -- Peak | HORIZONTAL
2 | 2483.50 58.23 -15.69 | 42.54 54.00 -11.46 | Average | HORIZONTAL
3 | 2483.50 74.16 | -15.69 58.47 74.00 -15.53 Peak | HORIZONTAL
Remark:

1 Field strength limits for frequency above 1000MHz are based on average limits. However,
Peak mode field strength shall not exceed the average limits specified plus 20dB.

5 Measurement of data within this frequency range shown “ - ”” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.

3 Spectrum Peak mode IF bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, Sweep time= 200

ms., the VBW setting was 3 MHz.

4 Spectrum AV mode if bandwidth Setting : 1GHz- 26GHz, RBW= 1MHz, VBW >1/Ton,
Sweep time= 200 ms.

Note: “F” denotes fundamental frequency
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9. FREQUENCY SEPARATION

9.1 Standard Applicable:

According to §15.247(a)(1), Frequency hopping systems shall have hopping channel carrier fre-
quencies separated by minimum of 25kHz or the 20dB bandwidth of the hopping channel,
whichever is greater.

9.2 Measurement Equipment Used:
Refer to section 6.2 for details.

9.3 Test Set-up:

EUT Attenuator SPA

9.4 Measurement Procedure:
1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the anten-
na port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = middle of hopping channel .
Set the spectrum analyzer as RBW,VBW=100kHz, Adjust Span to 3.0 MHz, Sweep = auto.
5. Max hold. Mark 3 Peaks of hopping channel and record the 3 peaks frequency.

9.5 Measurement Result:

Channel separation
(MHz) Limit Result
= 25kHz or
1 2/3 times 20dB bandwidth PASS

Note: Refer to next page for plots.
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Frequency Separation Test Data
Low

— Eryilght Spectium Analpses - Sveepl B4

i L :
Center Freq 2.403000000 GHz Avg Type: Log-Pwr
PG Widle L. Trig: Fres Run Avg|Hold:=100M00
IFGain:Low SAtten: 30 dB

Ref Offset 0.6 dB
Refl 20.50 dBm

Center Freq
2 403000000 GHz

StartFreq
2 401500000 GHz
|
Stop Freq
2 404600000 GHZ
|

CF Step
300.000 kiHz
Man

Fregq OfMset
0Hz
[
Scale Type

Center 2403000 GHz Span 3.000 MHz
#Res B 100 kHz HVBW 300 kHz Sweep 1.000 ms (1001 pts)

Avg Typs: Log-Pwr
PHC: Wit Ly 1rig: Fres Run Avg|Hold:=100M00
IFGain:Low #Anten: J0 dB

Ref Offset 0.6 dB
Refl 20.50 dBm

Center Freq
2 441000000 GHz

StartFreq
|| 2439600000 GHz
ol
Stop Freq
2442500000 GHz
s

CF Step
300.000 kiHz
Man

Fregq OfMset

0Hz
[
Scale Type

Center 2441000 GHz Span 3.000 MHz
#Res B 100 kHz HVBW 300 kHz Sweep 1.000 ms (1001 pts)
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High

— Eryilght Spectium Analpses - Sveepl B4

i AL .
Center Freq 2.473000000 GHz Avg Type: Log-Pwr
PHC: Wit Ly 1rig: Fres Run Avg|Hold:= 1005100

IFGain:Low SAtten: 30 dB

Ref Offset 0.6 dB
Refl 20.50 dBm

Center Freq
2 472000000 GHz

B |
StartFreq
. 2 ATTEO00000 GHZ
: |
Stop Freq
2 ABOS00000 GHZ
||

CF Step
200,000 kiHz
Mar

Fregq OfMset
0Hz

Pl
Scale Type

Center 2479000 GHz Span 3.000 MHz
#Res B 100 kHz HVBW 300 kHz Sweep 1.000 ms (1001 pts)
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10. Number of Hopping Frequency

10.1 Standard Applicable:

According to §15.247(a)(1)(iii), Frequency hopping systems operating in the 2400MHz-2483.5
MHz bands shall use at least 15 hopping frequencies.

10.2 Measurement Equipment Used:

Refer to section 6.2 for details.

10.3 Test Set-up:
Refer to section 9.3 for details.

10.4 Measurement Procedure:

l.
2.

3.

4.
5.

Place the EUT on the table and set it in transmitting mode.

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

Set spectrum analyzer Start=2400MHz, Stop = 2441.5MHz and Start=2441.5MHz, Stop =
2483.5MHz, Sweep = auto.

Set the spectrum analyzer as RBW=100kHz, VBW=300kHz
Max hold, view and count how many channel in the band.

10.5 Measurement Result:

Note: Refer to next page for plots.
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Channel Number
2.4 GHz - 2.441.5GH7

— Eryilght Spectium Analpses - Sveepl B4

R i 0]
Center Freq 2.420750000 GHz Avg Type: Log-Par

PHO: Fast L.t Trig: Fres Run Avg|Hold:=100M00
IFGain:Lowe SAtten: 30 dB

Auto Tune
Ref Offset 0.6 dB

div Refl 20.50 dEm Pl

Center Freq
2 420750000 GHz

e
StartFreq
2 400000000 GHZ
|
Stop Freg
2 441500000 GHZ
|

CF Step
4 150000 MHz
Man

Fregq OfMset
0Hz
[

Scale Type

Start 2.40000 GHz Stop 2.44150 GHz
#Res BW 100 kHz HVBW 300 kHz Sweep 4.000 ms (1001 pts)

Avg Typs: Log-Pwr
PH: Faat . Trig: Fres Run Avg|Hold:=100M00
IFGain:Lowe SAtten: 30 dB

Ref Offset 0.6 dB
Refl 20.50 dBm

Center Freq
2 4B2500000 GHz

e
StartFreq
2441500000 GHz
|
Stop Freg
2 483600000 GHZ
|

CF Step
4200000 MHz
Man

Fregq OfMset
0Hz
[

Scale Type

Start 2.44150 GHz Stop 2.48350 GHz
#Res BW 100 kHz HVBW 300 kHz Sweep 4.067 ms (1001 pts)
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11. Time of Occupancy (Dwell Time)

11.1 Standard Applicable:

According to §15.247(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 seconds multiplied by the number of hopping channel employed.

11.2 Measurement Equipment Used:
Refer to section 6.2 for details.

11.3 Test Set-up:
Refer to section 9.3 for details.

11.4 Measurement Procedure:
Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the anten-
na port to the spectrum analyzer.

3. Set center frequency of spectrum analyzer = operating frequency.
Set the spectrum analyzer as RBW / VBW =1MHz, Span = 0Hz,

5. Repeat above procedures until all frequency measured were complete.
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11.5 Measurement Result:

-95 of 108-

A period time = 0.4 (ms) * 79 =31.6 (s)

CH Low

CH Mid

CH High

AFH Mode

DHI1 time slot
DH3 time slot
DHS time slot

DHI1 time slot
DH3 time slot
DHS5 time slot

DHI1 time slot
DH3 time slot
DHS time slot

= 1.620 (ms)
= 2.880 (ms)

= 0.380 (ms)
= 1.640 (ms)
= 2.900 (ms)

= 0.380 (ms)
= 1.640 (ms)
= 2.880 (ms)

A period time = 0.4 (ms) * 20 = 8 (s)

CH Low

CH Mid

CH High

DHI1 time slot
DH3 time slot
DHS5 time slot

DHI1 time slot
DH3 time slot
DHS5 time slot

DHI1 time slot
DH3 time slot
DHS5 time slot

= 0.384 (ms) *
= 1.620 (ms) *
= 2.880 (ms) *

= 0.380 (ms) *
= 1.640 (ms) *
= 2.900 (ms) *

= 0.380 (ms) *
= 1.640 (ms) *
= 2.880 (ms) *

Note: Refer to next page for plots.
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(800/2/20)
(800/4/20)
(800/6/20)

(800/2/20)
(800/4/20)
(800/6/20)

(800/2/20)
(800/4/20)
(800/6/20)

FCC ID: Z28-15-43-RM

= 0.384 (ms) * (1600/2/79) * 31.6 =
*(1600/4/79) *31.6 =
* (1600/6/79) *31.6 =

* (1600/2/79) * 31.6 =
* (1600/4/79) * 31.6 =
* (1600/6/79) * 31.6 =

* (1600/2/79) * 31.6 =
* (1600/4/79) * 31.6 =
* (1600/6/79) * 31.6 =

122.88
259.20
307.20

121.60
262.40
309.33

121.60
262.40
307.20

61.44
129.60
153.60

60.80
131.20
154.67

60.80
131.20
153.60

(ms)
(ms)

(ms)

(ms)
(ms)
(ms)

(ms)
(ms)

(ms)

(ms)
(ms)
(ms)

(ms)
(ms)
(ms)

(ms)
(ms)

(ms)
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Low Channel
DH1

— Eryilght Spectium Analpses - Sveepl B4

Avg Type: Log-Pwr
PMO: Fant —e— 1rig: Free Run

IFGain:Low #Aten: 30 dB : Select Marker
3 1

Ref Offset 1,6 dB AMEr1i
Rel 21.50 dBm

iAol oo B

e ]
Center 2402000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 4.000 ms (1007 pts)

DH3

— Eryilght Spectium Analpses - Sveepl B4

Avg Type: Log-Pwr
PMO: Fant —e— 1rig: Free Run

IFGain:Low #Atten: 30 dB Select Mm'l'.

Ref Offset 1.6 dB
Refl 21.50 dBm

e i

, T T—— U TS R ——————————
Center 2402000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 10.00 ms (1007 pis)
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DHS

— Eryilght Spectium Analpses - Sveepl B4

8L ;
Marker 1 A 2.88000 ms Avg Type: Log-Pwr
PMO: Fant —e— 1rig: Free Run

IFGain:Low #Atten: 30 dB Select Mm'l'.
- 1

Ref Offset 1.6 dB
Refl 21.50 dBm

e ]
Center 2402000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 20.00 ms (1007 pis)

Avg Type: Log-Pwr

PN Fant —+— 1rig: Free Run
IFGain:Low #Asten: 30 dB

Ref Offset 1.6 dB
Refl 21.50 dBm

ETTIT :!lpuyl‘*'l|1h‘1ﬁ|!!|"-‘ijhl‘1 ek

T U—— U SR IS S ———————————
Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 4.000 ms (1007 pts)
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DH3

— Eryilght Spectium Analpses - Sveepl B4

8L ;
Marker 1 A 1.64000 ms Avg Type: Log-Pwr
PMO: Fant —e— 1rig: Free Run

IFGain:Low #Asten: 30 dB

Ref Offset 1,6 dB AMkr1 1',: -
Rel 21.50 dBm -0.06 dB

Wit Vgl

R N N EE RS ———————
Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 10.00 ms (1001 pts)

DH5

— Eryilght Spectium Analpses - Sveepl B4

8L ;
Marker 1 A 2.90000 ms Avg Typs: Log-Pwr
PMO: Fant —e— 1rig: Free Run

FGainiow  Atten: 30 dB el Select Marker
AMEkr1 e

Ref Offset 1.6 dB
Refl 21.50 dBm

R N N EE RS ———————
Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 20.00 ms (1001 pts)
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High Channel
DH1

— Eryilght Spectium Analpses - Sveepl B4

Avg Type: Log-Pwr
PHMC: fant —s— 1rig: Free Run i
IFGain:Low #Arten: 30 dB SelectM 3

Ref Offset 1.6 dB
Refl 21.50 dBm

!
|
e e ot

e ]
Center 2420000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 4.000 ms (1007 pts)

i 04404 DM R 20, J010
Avg Type: Log-Pwr

PNO; Fant —e— T0Q: Free Run
IFGain:Low #ARten. 30 B Select Mm.
1

Ref Offset 1.6 dB
Refl 21.50 dBm

.-'q'lf e }H

e ]
Center 2420000000 GHz Span 0 Hz
Res BW 1.0 MHz HVBW 1.0 MHz Sweep 10.00 ms (1007 pis)
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DH5

- Eryilght Sptcttum Andlyeer - Sveepl B4
H

Marker 1 A 2.88000 ms
PMO: Fant —e— 1rig: Fres Run
IFGain:Low #Arten: 30 dB

Ref Offset 1.6 dB
Refl 21.50 dBm

S U—— NS IS e ———————."
Center 2420000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
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12. 20dB Bandwidth

12.1 Standard Applicable:

According to §15.247(a)(1),and RSS210 A8.1(b) for frequency hopping systems operating in the
2400MHz-2483.5 MHz no limit for 20dB bandwidth.

12.2 Measurement Equipment Used:
Refer to section 6.2 for details.

12.3 Test Set-up:
Refer to section 9.3 for details.

12.4 Measurement Procedure:

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the anten-

na port to the spectrum analyzer.
3. Set the spectrum analyzer as RBW=1 % - 5% of Bandwidth., Span= 3MHz, Sweep=auto
4. Mark the peak frequency and —20dB (upper and lower) frequency.

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

International Standards Laboratory Corp. Report Number: ISL-19LR308FC
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12.5 Measurement Result:

-102 of 108-
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BDR Mode
CH 20dB Bandwidth
(MHz)
Low 0.574
Mid 0.572
High 0.572
EDR 2M Mode
CH 20dB Bandwidth 213
20dB Bandwidth
(MHz) (MHz)
Lower 1.160 0.773
Mid 1.172 0.782
Higher 1.177 0.785
EDR 3M Mode
CH 20dB Bandwidth 23
20dB Bandwidth
(MHz) (MHz)
Lower 1.115 0.743
Mid 1.114 0.743
Higher 1.113 0.742

Note: Refer to next page for plots.
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BDR Mode
20dB Bandwidth Test Data CH-Low

FCC ID: Z28-15-43-RM

— Eryilght Spectium Amalpses - Decupled Bl

Canter Freg: 2402000000 GHz
—— Trig: Fres Run
SAsten: 30 dB

6L
Center Freq 2.402000000 GHz

W Caminc Low

Ref Offset 1.6 dB
Rel 21.50 dBm

Center 2.402 GHz

Res BW 10 KHz #WBW 30 kHz

Occupied Bandwidth Total Power

831.27 kHz
-26.442 kHz
573.8 kHz

% of OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

o i

11110 Pl e 20, 019
Frequency

Radis Swd: Nons

Avg|Hold: 1000100

Radio Device: BTS

Center Freq
2 402000000 GHz

Span 3 MHz
Sweep 28.73 ms

11.4 dEBm Sui

99.00 %
-20.00 dB

20dB Bandwidth Test Data CH-Mid

— Eryilght Spectium Amalpses - Decupled Bl

Canter Freg: 2441000000 GHz
—— Trig: Fres Run
SAsten: 30 dB

6L
Center Freq 2.441000000 GHz

W Caminc Low

Ref Offset 1.6 dB
Rel 21.50 dBm

Center 2.441 GHz

Res BW 10 KHz #WBW 30 kHz

Occupied Bandwidth Total Power

819.01 kHz
-29.869 kHz
571.6 kHz

% of OBW Power
x dB

Transmit Freq Error

x dB Bandwidth

o i

Frequency

0317120 B e 20, J019
Radio Sud: None

Avg|Hold: 1000100

Radio Device: BTS

Center Freq
2 441000000 GHz

Span 3 MHz
Sweep 28.73 ms

11.5 dEBm Sui

99.00 %
-20.00 dB
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20dB Bandwidth Test Data CH-High

— Keiight Spectium Amalyres - Oecupied B = || i N
i KL t 42154 P New 30, J010 Fisateney
Center Freg 2.480000000 GHz Center Freg: 2.480000000 GHz Radio Sud: Hone b
1 —— Trig: Fres Run Avg|Hodd: 100M00
HFGalnLow #AMen: 30 dB Radio Device: BTS

Center Freq
2 4BO0OOOD0 GHz

Ref Offset 1.6 dB
Rel 21.50 dBm

Center 248GHz R et dt ~ sSpan3iMHz CFStep
Res BW 10 kHz #VBW 30 kHz Sweep 28,73 ms 300,000 kHz

Auto Man
Occupled Bandwidth Total Power 11.2 dEBm

833.14 kHz Freq Offset
Transmit Freq Error -18.596 kHz % of OBW Power 99,00 % i

x dB Bandwidth 571.9 kHz x dB -20.00 dB

EDR 2M Mode
20dB Bandwidth Test Data CH-Low

i Keyalght Spectium Amalyzes - Decupled B [ s20 R
LT i AE21 AU ey 20, 3010 &
Center Freq 2.402000000 GHz Conter Freg: 2.402000000 GHz Radis St: Nons Fequeniy
1 —— Trig: Fres Run Avg|Hodd: 100M00
HFGalnLow #AMen: 30 dB Radio Device: BTS

Center Freq
2 402000000 GHz

Ref Offset 1.6 dB
Rel 21.50 dBm

Center 2402GHz2 = span3mHz CF Step
Res BW 30 KHz #WBW 100 KHz Sweep 3.2 ms 00,000 K-z
Auta Man

Occupied Bandwidth Total Power 4.61 dBm

1.1121 MHz FreqOffset
Transmit Freq Error -A7.576 kHz % of OBW Power 99,00 % i

x dB Bandwidth 1.160 MHz x dB -20.00 dB
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20dB Bandwidth Test Data CH-Mid

— Keiight Spectium Amalyres - Oecupied B = || i N
i KL t G:46:26 P New 20, J010 Fisateney
Center Freg 2.441000000 GHz Center Freg: 2.441000000 GHz Radio Sud: None b
—— Trig: Fres Run Avg|Hodd: 100M00
HFGalnLow #AMen: 30 dB Radio Device: BTS

Ref Offset 1.6 dB
Rel 21.50 dBm__

Center Freq
2 441000000 GHz

Center z441GHz _______ span3mHz CFStep
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms 300,000 kHz

Auto Man
Occupled Bandwidth Total Power T7.92 dBm

1.1298 MHz FreqOffset
Transmit Freq Error -31.009 kHz % of OBW Power 99,00 % i

x dB Bandwidth 1.172 MHz x dB -20.00 dB

20dB Bandwidth Test Data CH-High

— Eryilght Spectium Amalpses - Decupled Bl - e
Q4T3 PM Nay 20, 019

i AL )
Center Freg 2.480000000 GHz Center Freg: 2.480000000 GHz Radio Sud: None Frequeniy

—— Trig: Fres Run Avg|Hodd: 100M00
Center Freq
2. 480000000 GHz

HFGalnLow #AMen: 30 dB Radio Device: BTS

Ref Offset 1.6 dB
Rel 21.50 dBm

Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms SHhatn
auto Man

Occupled Bandwidth Total Power 7.34 dBm

1.1327 MHz FreqOffset
Transmit Freq Error -27.429 kHz % of OBW Power 99,00 % i

x dB Bandwidth 1.177 MHz x dB -20.00 dB
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EDR 3M Mode
20dB Bandwidth Test Data CH-Low

i Keyalght Spectium Amalyzes - Decupled B [ s20 R
LT i 04R:28 PM Ney 20, 3010 &
Center Freq 2.402000000 GHz Conter Freg: 2.402000000 GHz Radis St: Nons Fequeniy
—— Trig: Fres Run Avg|Hodd: 100M00
HFGalnLow #AMen: 30 dB Radio Device: BTS

Ref Offset 1.6 dB
Rel 21.50 dBm

Center Freq
2 402000000 GHz

center 2402682z sSpan3mHz CF Step
#Res BW 30 kHz #VEBW 100 kHz Sweep 3.2ms 300,000 kHz

Auto Man
Occupled Bandwidth Total Power 7.53 dBm

1.0782 MHz FreqOffset
Transmit Freq Error -34.120 kHz % of OBW Power 99,00 % i

x dB Bandwidth 1.115 MHz x dB -20.00 dB

20dB Bandwidth Test Data CH-Mid

— Keiight Spectium Amalyres - Oecupied B = || i N
T t 049117 P New 30, J010 EreGlenEs
Center Freg 2.441000000 GHz Center Freg: 2.441000000 GHz Radio Sud: Hone b
—— Trig: Fres Run Avg|Hodd: 100M00
HFGalnLow #AMen: 30 dB Radio Device: BTS

Center Freq
2 441000000 GHz

Ref Offset 1.6 dB
Rel 21.50 dBm

center z481GHz _____________________________ Span3WHz CF Step
#Res BW 30 KHz #WBW 100 KHz Sweep 3.2 ms 200000 kH2
Auta Man

Occupled Bandwidth Total Power T.80 dBm

1.0798 MHz FreqOffset
Transmit Freq Error -30.178 kHz % of OBW Power 99,00 % i

x dB Bandwidth 1.114 MHz x dB -20.00 dB
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20dB Bandwidth Test Data CH-High

— Eeviight Spectium Aalyres - Oezupled B = || i N
i KL I t G350:10 P New 30, J010 Fisateney
Center Freg 2.480000000 GHz Center Freg: 2.480000000 GHz Radio Sud: None b
1 —— Trig: Fres Run Avg|Hodd: 100M00
HFGalnLow #AMen: 30 dB Radio Device: BTS

Center Freq i
2.480000000 GHz |

Ref Offset 1.6 dB
Rel 21.50 dBm

iCenter 2.48 GHz M U —
WRes BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Span 3 MHz CF Step

200,000 kM2
Austa Mar
Occupled Bandwidth Total Power T.26 dBm

1.0766 MHz FreqOffset
Transmit Freq Error -27.017 kHz % of OBW Power 99,00 % i

x dB Bandwidth 1.113 MHz x dB -20.00 dB
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13. Antenna Requirement

13.1 Standard Applicable:

According to §15.203, an intentional radiator shall be designed to ensure that no antenna other

-108 of 108-

FCC ID: Z28-15-43-RM

than furnished by the responsible party shall be used with the device.

And according to §15.247(c), 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 ex-

ceeds 6 dBi.

13.2 Antenna Connected Construction:

The directional gins of antenna used for transmitting is below table, and the antenna connector is

designed with unique type RF connector and no consideration of replacement. Please see EUT

photo and antenna spec. for details.

Antenna Designation:

Type Part No. Gain (2.4GHz)
Reversed SMA type )
Ant 1 . F1B-204904-052 1.5dBi
dipole Antenna
Ant 2 Reversed SMA type T-543-9291048-1 1.16dBi
PIFA Antenna
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