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7.4 Minimum emission bandwidth 6 dB, emission bandwidth 20 dB

Applicability
This requirement applies to all types of FHS equipment operating in the 2400 — 2483.5 MHz band.

Description

The 6 dB / 20 dB Emission Bandwidth is defined as the frequency width of the emission that is constrained by
the frequencies associated with the tow outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB / 20 dB relative to the maximum level measured in the fundamental emission.

Limit
No limit defined

Test procedure

ANSI C63.10, 7.8

The steps are as follows:

a) Set RBW = 100 kHz (6 dB bandwidth measurement) or 10 kHz (20 dB bandwidth measurement)

b) Set the VBW = [3 x RBWI].

c) Detector = peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB/ 20 dB relative to the
maximum level measured in the fundamental emission.

The automatic bandwidth measurement capability of an instrument may be employed using the 6 dB / 20 dB
bandwidth mode.

Test setup: 8.4 with conducted test sample 60337 (see section 5.2)

Test Results

Minimum emission bandwidth 6 dB Limit
EUT Mode low channel mid channel high channel [kHz]
[kHz] [kHZz] [kHz]
Mode 1 475.248 495.05 495.05 -
Mode 2 495.05 1069.0 1030.0 -
Mode 3 495.05 1069.3 1069.3 -
Emission bandwidth 20 dB Limit
EUT Mode low channel mid channel high channel [kHz]
[kHz] [kHZz] [kHZz]
Mode 1 920.0 930.0 930.0 -
Mode 2 920.0 1315.0 1315.0 -
Mode 3 920.0 1270.0 1270.0 -
Comment: -
Verdict - PASS - see next plots
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Plot 22: Mode 1, Minimum Emission Bandwidth 6 dB, low channel
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DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 0.475248 2401.762376 2402.237624

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

DUT Frequency Max Level Result

(MHz) (dBm)
2402.000000 -3.8 | PASS
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Spectrum

Ref Level 0.00 dBm * RBW 100 kHz
Att 20dB  SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count S500/500
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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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 6 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.03dB 0.50 dB
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Plot 23: Mode 1, Minimum Emission Bandwidth 6 dB, mid channel

6 dB Bandwidth
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DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2441.000000 0.495050 2440.762376 2441.257426

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

DUT Frequency Max Level Result
(MHz) (dBm)
2441.000000 -3.2 | PASS
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Ref Level -10.00 dBm
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Date: 14.JUL. 2021 18:46:13
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.44000 GHz 2.44000 GHz
Stop Frequency 2.44200 GHz 2.44200 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 -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 7 | max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.00 dB 0.50 dB
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Plot 24: Mode 1, Minimum Emission Bandwidth 6 dB, high channel

6 dB Bandwidth
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DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 0.495050 2479.762376 2480.257426

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

DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 -3.0 | PASS
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Ref Level -10.00 dBm
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SGL Count 500/500

& RBW 100 kHz
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Date: 14.JUL. 2021 18:48:02
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47900 GHz 2.47900 GHz
Stop Frequency 2.48100 GHz 2.48100 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 -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 8 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.05 dB 0.50 dB
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Plot 25: Mode 1, Emission Bandwidth 20 dB, low channel

20 dB Bandwidth

Level in dBm

920.000 kHz

2401 2401,5 2402 2402,5 2403
Frequency in MHz
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 0.920000 2401.557500 2402.477500

(continuation of the "20 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2402.000000 -9.7 | 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 us AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 200 200
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 7 | max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.08 dB 0.50 dB
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Plot 26: Mode 1, Emission Bandwidth 20 dB, mid channel

20 dB Bandwidth

Level in dBm

930.000 kHz

2440 2440,5 2441 2441,5 2442
Frequency in MHz
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2441.000000 0.930000 2440.547500 2441.477500
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
2441.000000 -8.8 | PASS
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Date: 14.JUL. 2021 18:46:37
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.44000 GHz 2.44000 GHz
Stop Frequency 2.44200 GHz 2.44200 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 us AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 200 200
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 14 | max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.06 dB 0.50 dB
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Plot 27: Mode 1, Emission Bandwidth 20 dB, high channel

20 dB Bandwidth

Level in dBm

930.000 kHz

2479 2479,5 2480 2480,5 2481
Frequency in MHz
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 0.930000 2479.547500 2480.477500
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
2480.000000 -8.6 | PASS
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Att 10dBE  SWT 189.6 ys @ VBW 30 kHz Mode Auto FFT
SGL Count 200/200
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Date: 14.JUL. 2021 18:48:24
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47900 GHz 2.47900 GHz
Stop Frequency 2.48100 GHz 2.48100 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 us AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 200 200
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.05 dB 0.50 dB
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Plot 28: Mode 2, Minimum Emission Bandwidth 6 dB, low channel
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495.050 kHz

2401 2401,5 2402 2402,5 2403
Frequency in MHz
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2402.000000 0.495050 2401.762376 2402.257426
(continuation of the "6 dB Bandwidth" table from column 6 ...
DUT Frequency Max Level Result
(MHz) (dBm)
2402.000000 -3.8 | PASS
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Date: 14.JUL.2021 17:24:30
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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 7 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.01dB 0.50 dB
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Plot 29: Mode 2, Minimum Emission Bandwidth 6 dB, mid channel
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Frequency in MHz
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2441.000000 1.069306 2440.465347 2441.534653
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2441.000000 -3.1 | PASS
IBL-Lab GmbH 69 /191



TR no.: 21065785-20823-0

Spectrum

2021-09-10

.. INGENIEURBURO

mm LENHARDT
&

Ref Level -10.00 dBm
Att 10 dB
SGL Count S00/500

& RBW 100 kHz

SWT 18.9 ys & VBW 300 kHz

Mode Auto FFT

® 1Pk Max

T ——T~
-20 dém — 2 — —
,//d-—.———q ‘-\\
-30 dém
-40 dém -
/ \
-50 dBm—4/ i\
i~ \\\- el
-60 dBm
-70 dém
-80 dBém
<90 dem
-100 d8m
CF 2.441 GH; 101 pts S:on 2.0 MHz
L J1 J GIRINRNED we
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.44000 GHz 2.44000 GHz
Stop Frequency 2.44200 GHz 2.44200 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 -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 13 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.00 dB 0.50 dB
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