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Plot 30: Mode 2, Minimum Emission Bandwidth 6 dB, high channel
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(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 1.029703 2479.504950 2480.534653

(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 & RBW 100 kHz
Att 10dB  SWT 18.9 ys & VBW 300 kHz Mode Auto FFT
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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 13 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.01dB 0.50 dB

IBL-Lab GmbH
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TR no.: 21065785-20823-0 2021-09-10

Plot 31: Mode 2, Emission Bandwidth 20 dB, low channel

20 dB Bandwidth

Level in dBm
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nY INGENIEURBURO
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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
IBL-Lab GmbH 73/191
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Ref Level -10.00 dém & RBW 10 kHz
Att 10dB  SWT 189.6 us & VBW 30 kHz Mode Auto FFT
SGL Count 200/200
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Date: 14.JUL.2021 17:24:53
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 0.14 dB 0.50 dB



TR no.: 21065785-20823-0

2021-09-10

Plot 32: Mode 2, Emission Bandwidth 20 dB, mid channel

—
(=]
!

T

)
(=]
!

T

Level in dBm
A &
> <3

v
(=]
!

20 dB Bandwidth
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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 1.315000 2440.347500 2441.662500
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(dBm)
2441.000000 -9.8 | PASS
IBL-Lab GmbH 75/191
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TR no.: 21065785-20823-0

Spectrum

2021-09-10

.. INGENIEURBURO

mm LENHARDT
&

Ref Level -10.00 dBm

« RBW
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Att 10dB  SWT 189.6 us & VBW 30 kHz Mode Auto FFT
SGL Count 200/200
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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 13 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.11dB 0.50 dB

IBL-Lab GmbH

| Date: 14.0UL.2021 17:27:25
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TR no.: 21065785-20823-0 2021-09-10 . . L E N H A R DT
Plot 33: Mode 2, Emission Bandwidth 20 dB, high channel
20 dB Bandwidth
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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)
2480.000000 1.315000 2479.347500 2480.662500
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 -9.7 | PASS
| IBL-Lab GmbH 771191
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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 15/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.12dB 0.50 dB

IBL-Lab GmbH

78/ 191



nY INGENIEURBURO

mm LENHARDT

TR no.: 21065785-20823-0 2021-09-10

Plot 34: Mode 3, Minimum Emission Bandwidth 6 dB, low channel

6 dB Bandwidth
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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)
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
IBL-Lab GmbH 79/ 191



Spectrum
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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 0.05 dB 0.50 dB

IBL-Lab GmbH
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TR no.: 21065785-20823-0

nY INGENIEURBURO

2021-09-10

Plot 35: Mode 3, Minimum Emission Bandwidth 6 dB, mid channel

6 dB Bandwidth
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mm LENHARDT

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 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 -3.2 | PASS
IBL-Lab GmbH 81/191
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TR no.: 21065785-20823-0 2021-09-10
Spectrum I.'.g:
Ref Level -10.00 dém ® RBW 100 kHz
Att 10dB  SWT 18.9 ys & VBW 300 kHz Mode Auto FFT
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Date: 14.JUL.2021 19:01:36
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 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.01 dB 0.50 dB
IBL-Lab GmbH
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Plot 36: Mode 3, Minimum Emission Bandwidth 6 dB, high channel
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DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
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2430.000000 1.069306 2479.465347 2480.534653
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Date: 14.JUL.2021 19:03:.06
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 14 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.04 dB 0.50 dB

IBL-Lab GmbH
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TR no.: 21065785-20823-0 2021-09-10

Plot 37: Mode 3, 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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Spectrum |n§
Ref Level -10.00 dém & RBW 10 kHz
Att 10dB  SWT 189.6 us & VBW 30 kHz Mode Auto FFT
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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 8 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.11dB 0.50 dB
IBL-Lab GmbH 86/ 191
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Plot 38: Mode 3, Emission Bandwidth 20 dB, mid channel
20 dB Bandwidth
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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 1.270000 2440.357500 2441.627500
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2441.000000 -9.8 | PASS
| IBL-Lab GmbH 87 /191
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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 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.16 dB 0.50 dB

IBL-Lab GmbH
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Plot 39: Mode 3, Emission Bandwidth 20 dB, high 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)
2480.000000 1.270000 2479.357500 2480.627500
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 -9.6 | PASS
IBL-Lab GmbH 89/191
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Spectrum
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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 17 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.05 dB 0.50 dB

| Date: 14.0UL.2021 19:03:31
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7.5 Occupied Bandwidth (99% OBW)

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

Description
The Occupied Channel Bandwidth is the bandwidth that contains 99 % of the power of the signal (RSS-Gen).

Limit
No limit defined.

Test procedure

ANSI C63.10, 7.8

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper frequency

limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.

The following procedure shall be used for measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency. The frequency span for
the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW, and VBW shall be
approximately three times the RBW, unless otherwise specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the maximum input
mixer level for linear operation. In general, the peak of the spectral envelope shall be more than [10 log
(OBW/RBW)] below the reference level. Specific guidance is given in 4.1.5.2.

d) Step a) through step c) might require iteration to adjust within the specified range.

e) Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

f) Use the 99% power bandwidth function of the instrument (if available) and report the measured bandwidth.

g) If the instrument does not have a 99% power bandwidth function, then the trace data points are recovered and
directly summed in linear power terms. The recovered amplitude data points, beginning at the lowest frequency,
are placed in a running sum until 0.5% of the total is reached; that frequency is recorded as the lower frequency.
The process is repeated until 99.5% of the total is reached; that frequency is recorded as the upper frequency.
The 99% power bandwidth is the difference between these two frequencies.

h) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument display; the plot
axes and the scale units per division shall be clearly labeled. Tabular data may be reported in addition to the

plot(s).

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

Test Results

Occupied Bandwidth (99%)
EUT Mode low channel mid channel high channel
[kHZ] [kHZ] [kHz]
Mode 1 855 875 880
Mode 2 850 1165 1175
Mode 3 855 1175 1180
Comment: -
Verdict - PASS - see next plots
IBL-Lab GmbH 91/191
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Plot 40: Mode 1, 99% Occupied Bandwidth, low channel

99 % Bandwidth

Level in dBm
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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)
2402.000000 0.855000 2401.577500 2402.432500
(continuation of the "99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2402.000000 | PASS
IBL-Lab GmbH 92/191
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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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 4 /| max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.09 dB 0.30 dB
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Plot 41: Mode 1, 99% Occupied Bandwidth, mid channel

99 % Bandwidth

Level in dBm

875.000 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 0.875000 2440.562500 2441.437500

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

DUT Frequency Result
(MHz)
2441.000000 | PASS
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Spectrum
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Ref Level -10.00 dBm

& RBW 10 kHz

Att 10 dB  SWT 189.6 ys @ VBW 30 kHz Mode Auto FFT
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® 1Pk Ma
-20 dém
A A
R o 7, A -"\
PU\. I™N § J / 1'
-30 dem WIALY, \“ !
r' ['\..‘,/ Il‘ ["\
A \V -f"]‘,\ [ |
-40 dém I g W
A N * N VY A
NV VWA |
-50 deém 3 1
aw [ v\ A
V V \ A
60, dBm Feud 2
ANy Y ~
“/’&( 1| \ A ,'
-70 d& \ ; v \]
-80 dBm
<90 dém
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Date: 14.JUL. 2021 18:46:49
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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 9 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.13dB 0.30 dB
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Plot 42: Mode 1, 99% Occupied Bandwidth, high channel

99 % Bandwidth

-10T
=20
E 4
= -30 1
g 4
£ 401
= i
-501
1 880.000 kHz
-60
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 0.880000 2479.562500 2480.442500

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

DUT Frequency Result
(MHz)
2480.000000 | PASS
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Spectrum
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=)

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

& RBW 10 kHz

SWT 189.6 ys & VBW 30 kHz

Mode Auto FFT
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-100 d8m
CF 2.48 GHz 400 pts Sgnn 2.0 MHz
L J1 J diNNne) we
Date: 14.JUL. 2021 18:48:35
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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 7 | max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.09 dB 0.30 dB
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Plot 43: Mode 2, 99% Occupied Bandwidth, low channel

99 % Bandwidth

Level in dBm

850.000 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 0.850000 2401.582500 2402.432500

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

DUT Frequency Result
(MHz)
2402.000000 | PASS
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Spectrum
Ref Level -10.00 dém & RBW 10 kHz
Att 10dB SWT 189.6 ys & VBW 30 kHz Mode Auto FFT
SGL Count S00/500
® 1Pk Max
-20 dém
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-30 dem 0 WVt
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400 pts Span 2.0 MHz
L J1 J QIIITNED &8
Date: 14.0UL.2021 17:25:01
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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 4 /| max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.11dB 0.30dB

IBL-Lab GmbH

-40 dém
-5 im
S0 dém {.I 7
IA{“.__,
-60 dém ra !
\a g
W v

-70 k +

\/
-80 dBm
<90 dém
-100 dém
CF 2.402 GHz

7

99/ 191



nY INGENIEURBURO

mm LENHARDT

TR no.: 21065785-20823-0 2021-09-10

Plot 44: Mode 2, 99% Occupied Bandwidth, mid channel

99 % Bandwidth

—
(=]
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T

)
(=]
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T

Level in dBm
&
<3

-401
-507 1165 MHz |
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 1.165000 2440.417500 2441.582500
(continuation of the "99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2441.000000 | PASS
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Spectrum

2021-09-10

Ref Level -10.00 dBm

SGL Count S00/500

& RBW 10 kHz

Att 10 d8  SWT 189.6 ys & VBW 30 kHz

Mode Auto FFT
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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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 9 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.10 dB 0.30 dB

.. INGENIEURBURO

mm LENHARDT

IBL-Lab GmbH

| Date: 14.0UL.2021 17:27:36
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Plot 45: Mode 2, 99% Occupied Bandwidth, high channel
99 % Bandwidth
-10T
20T
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o
£ 301
[
s J
|
-40 1
1 1175 MHz
-50 1
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 1.175000 2479.417500 2480.592500
(continuation of the "99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2480.000000 | PASS
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Spectrum
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Ref Level -10.00 dBm
Att 10 dB
SGL Count S00/500
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10 kHz
Mode Auto FFT
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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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 7 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.25dB 0.30 dB
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Plot 46: Mode 3, 99% Occupied Bandwidth, low channel

99 % Bandwidth

Level in dBm

855000 kilz |

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 0.855000 2401.577500 2402.432500
(continuation of the "99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2402.000000 | PASS
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Spectrum |n§
Ref Level -10.00 dém & RBW 10 kHz
Att 10dB SWT 189.6 ys & VBW 30 kHz Mode Auto FFT
SGL Count S00/500
® 1Pk Max
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Date: 14.JUL 2021 18:59.58
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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 4 /| max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.11dB 0.30dB

IBL-Lab GmbH
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2021-09-10

Plot 47: Mode 3, 99% Occupied Bandwidth, mid channel
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99 % Bandwidth

nY INGENIEURBURO
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-401
=507 1.175 MHz
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 1.175000 2440.412500 2441.587500
(continuation of the "99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2441.000000 | PASS
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Att 10dB SWT 189.6 ys & VBW 30 kHz Mode Auto FFT
SGL Count S00/500
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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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 8 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.08 dB 0.30 dB
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Plot 48: Mode 3, 99% Occupied Bandwidth, high channel

99 % Bandwidth
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250 1.180 MHz
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 1.180000 2479.407500 2480.587500

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

DUT Frequency Result
(MHz)
2480.000000 | PASS
IBL-Lab GmbH 108/ 191



Spectrum

TR no.: 21065785-20823-0

2021-09-10

.. INGENIEURBURO

mm LENHARDT
&)

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

« RBW
SWT 189.6 ys & VBW 30 kHz

10 kHz
Mode Auto FFT

® 1Pk Max

-20 dém

-30 dém

:
N J v
W el e
i

|
e {\V.'. ol '\ Jru l; A "“LJ"" Is

T Tl

V‘V"l‘ Iy, h,[

-40 dém el

-50 dém r

-0 qem —f+
ﬂ_,‘ ?II,,‘ M~ b
A v

-70 dBm

A /'lu_/.).\)f\._ /"

-80 dém

-90 dem

-100 d&m

CF 2.48 GHz

400 pts S:on 2.0 MHz

. S s\

Date: 14.0UL.2021 19:03:42

J

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 500 500
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 7 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.07 dB 0.30 dB
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7.6 RF Output Power (Conducted Peak Power)

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

Description
The RF Output Power is defined as the conducted peak output power.

Limit

§15.247

(1) For 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.

Test procedure

ANSI C63.10, 11.9.2.3.2

Method AVGPM-G is a measurement using a gated RF average power meter.

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its maximum
power control level. Because the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

Gate triggering can be implemented in such a way that the sweep of the instrument is only active during the
burst period of the device. Any Gate triggering shall be performed on the full power portion of the pulses and
care must be taken to ensure that static portions of the pulse are not included in the measurement (ensuring that
the trace is averaged over the entire symbol range). All Gate triggered measurements shall be accompanied by
a Gate setup plot in the test report.

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

Test Results

RF Output Power (Conducted Peak Power) Limit
EUT Mode low channel mid channel high channel [dBm]
[dBm] [dBm] [dBm]
Mode 1 -4.5 -3.6 -3.6 <21
Mode 2 -5.2 -4.4 -4.4 <21
Mode 3 -5.2 -4.4 -4.4 <21
Comment: -
Verdict - PASS - see next plots
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Plot 49: Mode 1, AVGPM-G Gated Average Power Measurement, low channel
Gated Trace

Level in dBm

0 50 100 150 200 250 300 350 400 459,05
Time in ms
Gated Trace Overall Limit

DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)

2402.000000 -4.5 21.0 -4.5 46.210 | PASS

Plot 50: Mode 1, AVGPM-G Gated Average Power Measurement, mid channel
Gated Trace

0 50 100 150 200 250 300 350 400 459,05
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2441.000000 -3.6 21.0 -3.6 46.210 | PASS
IBL-Lab GmbH 1117/ 191

N 10—
Level in dBm
)]
<ID 1 Icl.’



TR no.: 21065785-20823-0 2021-09-10

Plot 51: Mode 1, Peak Power, high channel
Gated Trace

nY INGENIEURBURO

mm LENHARDT

Level in dBm

0 50 100 150 200 250 300 350 400 459,05
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2480.000000 -3.6 21.0 -3.6 46.211 | PASS
Plot 52: Mode 2, AVGPM-G Gated Average Power Measurement, low channel
Gated Trace
26T
g of
© - — — e —_— - —_— _ _— —_ . _— —_— g
£ 1
2
3 207 -5.240 dBn
0 50 100 150 200 250 300 350 400 459,37
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2402.000000 -5.2 21.0 -5.2 46.242 | PASS
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Plot 53: Mode 2, AVGPM-G Gated Average Power Measurement, mid channel

Gated Trace
26T
g of
© . — — —— — — — — — — — — — —
£ 1
2
3 201 -4.350 dBn
0 50 100 150 200 250 300 350 400 459,37
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2441.000000 -4.4 21.0 -4.4 46.243 | PASS
Plot 54: Mode 2, AVGPM-G Gated Average Power Measurement, high channel
Gated Trace
26T
& ot
© . — — — — — — — — R — — — —
£ 1
f:
3 20t -4.364 dBfn
0 50 100 150 200 250 300 350 400 459,38
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2480.000000 -4.4 21.0 -4.4 46.244 | PASS
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Plot 55: Mode 3, AVGPM-G Gated Average Power Measurement, low channel

Gated Trace
26T
g of
© - —_— — HE — - — - _— — . _— -
£ 1
2
3 201 -5.244 dBn
0 50 100 150 200 250 300 350 400 459,64
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2402.000000 -5.2 21.0 -5.2 46.270 | PASS
Plot 56: Mode 3, AVGPM-G Gated Average Power Measurement, mid channel
Gated Trace
26T
E of
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3 20t -4.357 dBn
0 50 100 150 200 250 300 350 400 459,65
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2441.000000 -4.4 21.0 -4.4 46.271 | PASS
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Plot 57: Mode 3, AVGPM-G Gated Average Power Measurement, high channel

TR no.: 21065785-20823-0 2021-09-10

Gated Trace
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2
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0 50 100 150 200 250 300 350 400 459,65
Time in ms
Gated Trace Overall Limit
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2480.000000 -4.4 21.0 -4.4 46.271 | PASS
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7.7 Antenna Gain (calculated)

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

Description
The antenna gain is defined as the difference between radiated peak power (Peak EIRP) substracted by the
conducted peak power of the module, given in dBi.

Limit

§15.247

(b)(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi.

Test setup: 8.2 with radiated test sample 61314 (see 5.2), 8.4 with conducted test sample 61313 (see 5.2)

Test Results

Mode 1 low channel mid channel high channel Limit
Radiated peak power [dBm] -2.0 -2.3 -0.2 <36
Conducted peak power [dBm] -4.5 -3.6 -3.6 <30
Calculated antenna gain [dBi] 15 1.3 34 <6
Comment: ‘ -
Verdict - PASS - see next plots*

*description of line and marker for all radiated Peak Power measurements:
positive Peak (Max Hold)
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Plot 58: Mode 1, GFSK, 1 Mbps, Peak EIRP, low channel, 2402 MHz
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Plot 59: Mode 1, GFSK, 1 Mbps, Peak EIRP, mid channel, 2441 MHz
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Plot 60: Mode 1, GFSK, 1 Mbps, Peak EIRP, high channel, 2480 MHz
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7.8 Band Edge Compliance (BEC), conducted

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

Description

Emissions within a restricted band and within 2 MHz of an authorized band edge may be measured using either
the marker-delta method (ANSI C63.10, 6.10.6) or the integration method (ANSI C63.20, 11.13.3), provided that
the DTS bandwidth (or EBW) edge falls within 2 MHz of the band edge. Otherwise, all unwanted emissions
measurements shall be performed using the standard methods.

Limits

§15.247

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. Attenuation below the general limits specified in §15.209(a) is
not required.

Test procedure

ANSI C63.10, 11.11

Reference level measurement:

Establish a reference level by using the following procedure:

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 times the DTS bandwidth.

c) Set the RBW = 100 kHz.

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

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum PSD level.
Note that the channel found to contain the maximum PSD level can be used to establish the reference level.

Emission level measurement:

Establish an emission level by using the following procedure:

a) Set the center frequency and span to encompass frequency range to be measured.

b) Set the RBW = 100 kHz.

c) Set the VBW 2 [3 x RBW].

d) Detector = peak.

e) Sweep time = auto couple.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) is attenuated by at least the minimum requirements as specified (= 20 dBc).

The marker-delta method, as described in ANSI C63.10, 6.10.6 can be used to perform measurements of the
radiated unwanted emissions level at the band-edges provided that the 99 % OBW of the fundamental emission
is within 2 MHz of the authorized band edge.
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