Wave-AP BLE Annex



Summary

Test Frequency Nominal Nominal Result
(MHz) Power Bandwidth
(dBm) (MHz)
RF output power 2402.000 15.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2402.000 15.0 1.000000 | PASS
Peak Power Spectral Density 2402.000 15.0 1.000000 | PASS
Occupied Channel Bandwidth 99% 2402.000 15.0 1.000000 | PASS
Band Edge low 2402.000 15.0 1.000000 | PASS
Tx Spurious Emission 2402.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2402.000 15.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2442.000 15.0 1.000000 | PASS
Occupied Channel Bandwidth 99% 2442.000 15.0 1.000000 | PASS
Tx Spurious Emission 2442.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2442.000 15.0 1.000000 | PASS
Minimum Emission Bandwidth 6 dB 2480.000 15.0 1.000000 | PASS
Occupied Channel Bandwidth 99% 2480.000 15.0 1.000000 | PASS
Band Edge high 2480.000 15.0 1.000000 | PASS
Tx Spurious Emission 2480.000 15.0 1.000000 | PASS
Emissions in restricted frequency bands (Average) 2480.000 15.0 1.000000 | PASS

RF output power (2402 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2402.000000 6.4 30.0 8.4 62.661 | PASS

OSP PowerMeter settings

Setting Instrument Target

Value Value

Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps




Minimum Emission Bandwidth 6 dB (2402 MHz; 15.000 dBm; 1 MHz)

Customized settings.

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 0.673268 0.500000 2401.564356 2402.237624

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2402.000000 4.5 | PASS
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Measurement

Setting Instrument Target Value
Value

Start Frequency 2.40100 GHz | 2.40100 GHz
Stop Frequency 2.40300 GHz 2.40300 GHz
Span 2.000 MHz 2.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 101 ~40
Sweeptime 18.938 us AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Peak Power Spectral Density (2402 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2402.000000 2402.172500 | -1.093 8.0 | PASS

Ports

Port | State

1 | used
Measurement
Setting Instrument Target Value
Value

Start Frequency 2.40125 GHz 2.40125 GHz

Stop Frequency 2.40275 GHz 2.40275 GHz

Span 1.500 MHz 1.500 MHz

RBW 10.000 kHz <=10.000 kHz

VBW 30.000 kHz >= 30.000 kHz

SweepPoints 300 ~ 300

Sweeptime 1.500 ms AUTO

Reference Level 0.000 dBm 0.000 dBm

Attenuation 20.000 dB AUTO

Detector MaxPeak MaxPeak

SweepCount 100 100

Filter 3dB 3dB

Trace Mode Max Hold Max Hold

Sweeptype Sweep Sweep

Preamp off off




Occupied Channel Bandwidth 99% (2402 MHz; 15.000 dBm; 1 MHz)

Customized settings.

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 0.995000 2401.447500 2402.442500

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)
2402.000000 | PASS
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Measurement

Setting Instrument Target Value
Value

Start Frequency 2.40100 GHz | 2.40100 GHz
Stop Frequency 2.40300 GHz 2.40300 GHz
Span 2.000 MHz 2.000 MHz
RBW 10.000 kHz >=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 400 ~ 400
Sweeptime 189.648 ps AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Band Edge low (2402 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2399.925000 -45.8 22.8 -23.0 | PASS
2399.125000 -45.9 229 -23.0 | PASS
2399.075000 -45.9 23.0 -23.0 | PASS
2399.975000 -46.0 23.0 -23.0 | PASS
2399.175000 -46.0 231 -23.0 | PASS
2399.325000 -46.9 23.9 -23.0 | PASS
2399.275000 -46.9 24.0 -23.0 | PASS
2399.225000 -46.9 24.0 -23.0 | PASS
2399.875000 -47.2 24.2 -23.0 | PASS
2399.025000 -47.3 24.3 -23.0 | PASS
2399.375000 -47.8 24.8 -23.0 | PASS
2399.425000 -48.9 25.9 -23.0 | PASS
2398.975000 -50.0 271 -23.0 | PASS
2399.475000 -50.8 27.8 -23.0 | PASS
2399.825000 -51.6 28.6 -23.0 | PASS
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Measurement 1

Setting Instrument Target Value
Value

Start Frequency 2.31000 GHz 2.31000 GHz
Stop Frequency 2.40000 GHz 2.40000 GHz
Span 90.000 MHz 90.000 MHz
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1800 ~ 1800
Sweeptime 113.672 ps AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off

Measurement 2

Setting Instrument Target Value
Value

Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.48350 GHz 2.48350 GHz
Span 83.500 MHz 83.500 MHz
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 1670 ~ 1670
Sweeptime 94.727 ps AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off




Tx Spurious Emission (2402 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2558.456970 -45.4 171 -28.3
2395.021008 -48.2 19.9 -28.3
16140.659902 -53.5 25.2 -28.3
19928.485444 -53.6 25.3 -28.3
2245.651261 -53.7 25.4 -28.3
25805.111878 -53.8 25.5 -28.3
20178.342010 -54.3 26.0 -28.3
19908.496919 -54.4 26.2 -28.3
21657.492881 -54.4 26.2 -28.3
19838.537080 -54.4 26.2 -28.3
16830.264025 -54.6 26.3 -28.3
19878.514131 -54.6 26.4 -28.3
16920.212388 -54.7 26.5 -28.3
19248.875584 -54.8 26.5 -28.3
2528.474182 -54.8 26.6 -28.3

Measurement Settings

Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2400.000000 1
2400.000000 2483.500000 1
2483.500000 26000.000000 1




Spurious
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Pre Measurement 1

Setting Instrument Target Value
Value

RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off

Emissions in restricted frequency bands (Average) (2402 MHz; 15.000
dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2402.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2246.250000 -49.2 8.0 -41.2
2246.750000 -49.6 8.4 -41.2
73.025000 -68.7 8.8 -59.9
2245.750000 -50.1 8.9 -41.2
73.275000 -68.9 9.0 -59.9
73.225000 -69.3 9.4 -59.9
73.175000 -69.4 9.5 -59.9
73.325000 -69.5 9.6 -59.9
74.425000 -69.5 9.6 -59.9
74.475000 -69.7 9.8 -59.9
73.075000 -69.9 10.0 -59.9
74.975000 -70.0 10.1 -59.9
74.925000 -70.0 10.1 -59.9
74.275000 -70.2 10.3 -59.9
38.175000 -70.2 10.3 -59.9

Measurement Settings

Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
0.009000 30.000000 2 2
30.000000 1000.000000 2 2
1000.000000 7000.000000 1 1
7000.000000 26000.000000 1 1
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Level in dBm
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Pre Measurement 1

Setting Instrument Target Value
Value

RBW 1.000 MHz <=1.000 MHz
VBW 3.000 MHz >=3.000 MHz
SweepPoints 12000 ~ 12000
Sweeptime 12.000 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector Average Average
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off

Pre Measurement 2

Setting Instrument Target Value
Value

RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 5998 ~ 5998
Sweeptime 1.327 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 30 30
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
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Minimum Emission Bandwidth 6 dB (2442 MHz; 15.000 dBm; 1 MHz)

Customized settings.

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2442.000000 0.732674 0.500000 2441.544554 2442.277228

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2442.000000 3.5 | PASS
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Occupied Channel Bandwidth 99% (2442 MHz; 15.000 dBm; 1 MHz)

Customized settings.

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2442.000000 0.990000 2441.447500 2442.437500

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)
2442.000000 | PASS
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Tx Spurious Emission (2442 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2442.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2285.483193 -58.6 21.8 -36.8
2598.434020 -65.0 28.2 -36.8
2255.609244 -67.8 31.0 -36.8
2315.357143 -68.7 32.0 -36.8
2335.273109 -70.7 34.0 -36.8
2568.451232 -71.6 34.9 -36.8
2548.462707 -72.0 35.2 -36.8
2628.416808 -72.3 35.5 -36.8
2365.147059 -73.6 36.9 -36.8
19878.514131 -73.8 37.0 -36.8
19988.451020 -73.9 37.2 -36.8
25235.438908 -74.0 37.2 -36.8
15920.786124 -74.0 373 -36.8
15820.843498 -74.0 373 -36.8
19588.680514 -74.2 374 -36.8

Measurement Settings

Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2400.000000 1
2400.000000 2483.500000 1
2483.500000 26000.000000 1
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Level in dBm

Connector1 in dBi
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Emissions in restricted frequency bands (Average) (2442 MHz; 15.000

dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2442.000000 | PASS

Final measurements

Frequency Level Pre level Limit | Margin Result

(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
73.075000 -68.4 8.5 -59.9
73.125000 -68.5 8.6 -59.9
73.775000 -68.8 8.9 -59.9
73.825000 -68.9 9.0 -59.9
74.925000 -69.2 9.3 -59.9
73.725000 -69.3 9.4 -59.9
74.075000 -69.3 9.4 -59.9
74.975000 -69.3 9.4 -59.9
74.025000 -69.4 9.5 -59.9
75.125000 -69.6 9.7 -59.9
75.075000 -69.7 9.8 -59.9
73.875000 -69.7 9.8 -59.9
73.675000 -69.8 9.9 -59.9
73.925000 -69.8 9.9 -59.9
74.375000 -69.9 10.0 -59.9

Measurement Settings

Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
0.009000 30.000000 2 2
30.000000 1000.000000 2 2
1000.000000 7000.000000 1 1
7000.000000 26000.000000 1 1
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Level in dBm

Connector1 in dBi

Connector1in dB
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Minimum Emission Bandwidth 6 dB (2480 MHz; 15.000 dBm; 1 MHz)

Customized settings.

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 0.653466 0.500000 2479.584158 2480.237624

(continuation of the "6 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 5.7 | PASS
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Occupied Channel Bandwidth 99% (2480 MHz; 15.000 dBm; 1 MHz)

Customized settings.

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 0.990000 2479.447500 2480.437500

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)
2480.000000 | PASS

99 % Bandwidth
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Band Edge high (2480 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2480.000000 | PASS
Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2484.425000 -57.4 35.6 -21.8 | PASS
2485.325000 -57.4 35.6 -21.8 | PASS
2485.275000 -57.4 35.6 -21.8 | PASS
2484.375000 -57.9 36.1 -21.8 | PASS
2485.225000 -58.0 36.3 -21.8 | PASS
2485.175000 -58.1 36.4 -21.8 | PASS
2485.375000 -58.5 36.7 -21.8 | PASS
2484.475000 -58.5 36.7 -21.8 | PASS
2485.125000 -58.9 371 -21.8 | PASS
2483.775000 -59.1 37.3 -21.8 | PASS
2485.075000 -59.2 37.5 -21.8 | PASS
2483.725000 -59.3 37.5 -21.8 | PASS
2483.825000 -59.6 37.8 -21.8 | PASS
2485.025000 -59.7 37.9 -21.8 | PASS
2483.925000 -59.8 38.0 -21.8 | PASS
Band Edge

Level in dBm

Limit

Sum Level
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Gain

Connector1 in dBi
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Frequency in MHz
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Tx Spurious Emission (2480 MHz; 15.000 dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2480.000000 | PASS

Final measurements

Frequency Level Pre level Limit Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
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Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
2325.315126 -50.8 24.0 -26.8
19898.502656 -53.8 27.0 -26.8
19888.508394 -53.8 27.0 -26.8
16160.648428 -53.8 27.0 -26.8
19918.491181 -54.5 27.7 -26.8
19908.496919 -54.5 27.7 -26.8
15830.837760 -54.6 27.8 -26.8
15900.797599 -54.6 27.8 -26.8
2295.441176 -54.6 27.8 -26.8
16820.269762 -54.9 28.1 -26.8
24575.817573 -55.0 28.2 -26.8
25975.014343 -55.0 28.2 -26.8
19518.720676 -55.1 28.3 -26.8
24275.989694 -55.1 28.3 -26.8
16240.602529 -55.1 28.3 -26.8

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
30.000000 2400.000000 1
2400.000000 2483.500000 1
2483.500000 26000.000000 1
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)
-60T
30M 5060 80100M 200 300400600 8001G 2G 3G 4G5G6 810G 20G26G
Frequency in Hz
Limit Sum Level Threshold X Critical Final Critical
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Connector1 in dBi

Gain

30M 5060 80100M 200 300 400600 8001G 2G 3G 4G5G6 810G 20G26G
Frequency in Hz
Connector1
Attenuation
5_-
4__
o T
© 2__
k=
S Ak
5 0
o 41
c
5
o 27
4T
30M 5060 80100M 200 300 400600 8001G 2G 3G 4G5G6 810G 20G26G

Connector1

Frequency in Hz

Emissions in restricted frequency bands (Average) (2480 MHz; 15.000

dBm; 1 MHz)

Customized settings.

Result
DUT Frequency Result
(MHz)
2480.000000 | PASS

Final measurements

(dBm)

level Limit | Margin Result

(dBm) | (dB)

Frequency Level Pre
(MHz) Measurement
(dBm)
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Pre Measurements

Frequency Level | Margin | Limit
(MHz) (dBm) (dB) (dBm)
2324.250000 -45.9 4.7 -41.2
2323.750000 -46.5 5.3 -41.2
2324.750000 -46.6 5.4 -41.2
2483.750000 -47.4 6.2 -41.2
73.075000 -68.8 8.9 -59.9
73.025000 -68.9 9.0 -59.9
74.225000 -69.1 9.2 -59.9
118.325000 -65.7 9.3 -56.4
118.375000 -65.8 9.4 -56.4
37.975000 -69.3 9.4 -59.9
73.675000 -69.3 9.4 -59.9
73.725000 -69.3 9.4 -59.9
73.925000 -69.3 9.4 -59.9
74.825000 -69.3 9.4 -59.9
37.925000 -69.4 9.5 -59.9

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
0.009000 30.000000 2 2
30.000000 1000.000000 2 2
1000.000000 7000.000000 1 1
7000.000000 26000.000000 1 1

Level in dBm

Restricted Band

Limit

Threshold

10M 30
Frequency in Hz

X Critical
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100M 300

Sum Level

10G 26G

Final Critical



Connector1 in dBi

Connector1 in dB

Gain

0 }
9k 30

Connector1

100k

300

3M 10M 30 100M 300 1G
Frequency in Hz

Attenuation

3G

10G 26G

9k 30

Connector1

100k

300

3M 10M 30 100M 300 1G
Frequency in Hz
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