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3.6 Bandwidth and 99% Bandwidth measurement

3.1. Test Setup

EUT Attenuator Spectrum Analyzer

3.2. Limit

According to §815.247(a)(2), systems using digital modulation techniques may operate in the 902 ~928
2400~24835 ,and5725~5825 bands. The minimum of 6  Bandwidth shall be at least 500

3.3. Test Procedure

3.3.1.6 Bandwidth

All data rates and modes were investigated for this test. The full data for the worst case data rate are
reported in this section.

The test follows section 8.0 of FCC KDB Publication 558074 v03r01

Tests performed using section 8.2 Option 2.

- Option 2:

The automatic bandwidth measurement capability of the spectrum analyzer was used to perform the X
bandwidth mod with X setto 6 , if the functionality described above(l.e., RBW =100 ,VBW 03 RBW,
peak detector with maximum hold) is implemented by the instrumentation function. When using this capability,
care shall be taken so that the bandwidth measurement is not influenced by any intermediate power nulls in
the fundamental emission that might be 0 6

3.3.2. 99% bandwidth

1. Set the spectrum analyzer as SPAN = 2 or 3 times necessary bandwidth, RBW = approximately 1 % of the
SPAN, VBW is set to 3 times RBW, Detector = Sample, Trace mode = max hold.

2. Measure lowest and highest frequencies are placed in a running sum until 0.5 % and 99.5 % of the total is
reached.

3. Record the SPAN between the lowest and the highest frequencies for the 99 % occupied bandwidth.

4. Repeat until all the test channels are investigated.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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3.4. Test Results

Ambient temperature (24 A 2)
Relative humidity . 47 % R.H.
Data Channel . 0 .
Operation Mode Rate Channel Frequency 6 Bandwidth 99 % B?nc)imdth
(Mbps) () )
Low 2412 10.10 13.125
DSSS ,
(802.11b) 1 Middle 2 437 10.13 13.700
High 2 462 10.13 13.270
Low 2412 16.58 16.455
OFDM )
(802.11) 6 Middle 2 437 16.39 16.515
High 2 462 16.39 16.455
Low 2412 17.31 17.570
OFDM .
(802.11n_HT20) MCS8 Middle 2 437 17.28 17.595
High 2 462 17.32 17.575
Low 2422 35.15 35.910
OFDM .
(802.11n_HT40) MCS8 Middle 2 437 35.43 35.964
High 2452 35.47 35.904
Low 5745 16.41 16.485
OFDM ,
(802.11a) 6 Middle 5785 16.40 16.490
High 5825 16.42 16.485
Low 5745 17.33 17.570
OFDM )
(802.11n_HT20) MCS8 Middle 5785 17.57 17.580
High 5825 17.13 17.565
OFEDM W Low 5755 35.18 35.925
(802.11n_HT40) High 5795 35.57 35.940

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Data Channel . o .
Operation Mode Rate Channel Frequency Bandwidth 99 % B?n()jw'dth
(Mbps) () )
Low 5720 17.34 N/A
OFEDM MESO Middle 1 5745 17.06 17.568
(802.11ac_VHT20) Middle 2 5785 17.56 17.564
High 5825 17.65 17.562
Low 5710 35.18 N/A
OFDM ]
(802.11ac_VHT40) MCSO Middle 5755 35.30 35.991
High 5795 35.36 36.012
OFDM MCSO Low 5690 76.37 N/A
(802.11ac_VHT80) High 5775 76.19 75.818

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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6 Bandwidth
DSSS: 802.11b

Low Channel

Agilent Spectrum Analyzer - Occupied BW

Ref Offset 15.61 dB

Qi it R it Sl i D |

#IFGain:Low

ALIGN AUTO!
Center Freq: 2.412000000 GHz
—»- Trig:Free Run Avg|Hold: 100/100
#Atten: 10 dB

09:09:55 PMFeh 19, 2014
Radio Std: None

Radio Device: BTS

Ref Offset 16.61 dB
Ref 18.66 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

13.165 MHz

TracelDetector

Span 50 MHz
Sweep 4.8 ms

#BW 300 kHz

Total Power 19.1 dBm

99.00 %
-6.00 dB

OBW Power
x dB

37.470 kHz
10.10 MHz

Clear Write

Average

Max Hold

Min Hold

|

middle Channel

Agilent Spectrum Analyzer - Occupied BW
R

el
Center Freq 2.437000000 GHz

#IFGain:Low

ALIGN AUTO!
Center Freq: 2.437000000 GHz
—»- Trig:Free Run Avg|Hold: 100/100
#Atten: 10 dB

09:10:35 PMFeh 19, 2014
Radio Std: None

Radio Device: BTS

Ref Offset 16.61 dB
Ref 18.66 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.650 MHz

-181.01 kHz
10.13 MHz

Transmit Freq Error
x dB Bandwidth

Tracel/Detector

Span 50 MHz
#V/BW 300 kHz Sweep 4.8 ms

Total Power 23.6 dBm

99.00 %
-6.00 dB

OBW Power
x dB

Clear Write
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High Channel

Ag}ient Spectrum Analyzer - Occupied BW

- EEEEE RF e ALIGN AUTO 09:11:01 PMFeb 19, 2014
Center Freq 2.462000000 GHz Center Freq; 2.462000000 GHz Radio Std: None Trace/Detector
—»- Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 16.61 dB
Ref 18.66 dBm

Clear Write

Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 19.1 dBm
13.246 MHz

Transmit Freq Error -54.544 kHz OBW Power 99.00 %

x dB Bandwidth 10.13 MHz x dB -6.00 dB

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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OFDM : 802.11g

Low Channel

Agilent Spectrum Analyzer - Occupied BW
RF 50 £

el
Center Freq 2.412000000 GHz

#IFGain:Low

ALIGH AUTO 09:12:48 PMFeb 19, 2014

Center Freq: 2.412000000 GHz
—»- Trig:Free Run
#Atten: 10 dB

Avg|Hold: 1001100

Radio Std: None

Radio Device: BTS

Ref Offset 16.61 dB
Ref 18.66 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#/BW 300 kHz

Total Power

16.474 MHz

OBW Power
x dB

8.288 kHz
16.58 MHz

Span 50 MHz
Sweep 4.8 ms

15.7 dBm

99.00 %
-6.00 dB

Tracel/Detector

|

Clear Write

Average

Max Hold

Min Hold

Middle Channel

Agilent Spectrum Analyzer - Occupied BW
RF 50 £

el
Center Freq 2.437000000 GHz

#IFGain:Low

ALIGH AUTO 09:13:26 PMFeb 19, 2014

Center Freq: 2.437000000 GHz
—»- Trig:Free Run
#Atten: 10 dB

Radio Std: None

Avg|Hold: 1001100

Radio Device: BTS

Ref 18.66 dBm

Center 2.437 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
16.

Ref Offset 16.61 dB

#/BW 300 kHz

Total Power

545 MHz

-8.378 kHz
16.39 MHz

OBW Power
x dB

Span 50 MHz
Sweep 4.8 ms

21.8 dBm

99.00 %
-6.00 dB

Tracel/Detector

Clear Write
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High Channel

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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