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Plot 39: Mode 1, Peak PSD, high channel
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Plot 40: Mode 2, Peak PSD, low channel
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Plot 41: Mode 2, Peak PSD, mid channel
Peak Power Spectral Density
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Plot 42: Mode 2, Peak PSD, high channel
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TR no.: 21065798-20830-0

Plot 43: Mode 3, Peak PSD, low channel
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Plot 44: Mode 3, Peak PSD, mid channel
Peak Power Spectral Density

—
(=]
!

Level in dBm
)
S

-30 1
-40 1
-50 1
2427 2430 2435 2440 2445 2450 2455 2457
Frequency in MHz
Limit Sum Level ¢ psD
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2442.000000 2444.525000 | -3.608 8.0 | PASS
Spectrum | l I:El |
Ref Level 0.00 dBm @ RBW 100 kHz
Att 20dE  SWT 1ms @ VYBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
-10 dBm
e Wﬂ oty ﬁwwﬂwu\ fﬂwﬁ%ﬂmﬂw HM[W\\
-30 dBm

o N

-50 dBm Frw_f U‘“\Mﬂ

-70 dBm

-80 dBm

-90 dBm

CF 2.442 GHz 600 pts Span 30.0 MHz

GIENRENED e

Date: 30.JUL.2021 09:59:06

IBL-Lab GmbH 56 /162



TR no.: 21065798-20830-0

Plot 45: Mode 3, Peak PSD, high channel
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7.6 Band Edge Compliance (BEC), conducted

Applicability
This requirement applies to all types of DTS equipment.

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 RBW].

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 = [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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Test setup: 8.4 with conducted sample (see 5.2)
Test results
BEC low channel high channel Limit
[dBc] [dBc] [dBc]
Mode 1 > 40 > 40 =20
Mode 2 > 35 >33 =20
Mode 3 > 30 > 30 =20
Comment:
Verdict - PASS - see next plots
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Plot 46: Mode 1, BEC, low channel
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Plot 47: Mode 1, BEC, high channel
Band Edge
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2486.725000 -45.1 22.8 -22.3 | PASS
2483.875000 -45.2 22.8 -22.3 | PASS
2498.125000 -45.5 23.2 -22.3 | PASS

| 2483.825000 -45.6 23.3 -22.3 | PASS

2486.375000 -45.7 23.3 -22.3 | PASS
2487.075000 -45.7 23.4 -22.3 | PASS
2497.275000 -45.7 23.4 -22.3 | PASS
2486.425000 -45.7 23.4 -22.3 | PASS
2483.525000 -45.9 23.5 -22.3 | PASS
2485.225000 -45.9 23.6 -22.3 | PASS
2486.325000 -46.0 23.6 -22.3 | PASS
2483.725000 -46.0 23.7 -22.3 | PASS
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Plot 48: Mode 2, BEC, low channel
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2399.875000 -40.0 11.9 -28.2 | PASS
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2399.925000 -40.7 12.5 -28.2 | PASS
2399.775000 -41.0 12.9 -28.2 | PASS
2399.725000 -41.1 12.9 -28.2 | PASS
2399.675000 -41.8 13.6 -28.2 | PASS
2398.275000 -41.8 13.7 -28.2 | PASS
2399.375000 -41.9 13.7 -28.2 | PASS
2398.225000 -42.1 14.0 -28.2 | PASS
2399.225000 -42.1 14.0 -28.2 | PASS
2399.275000 -42.2 14.0 -28.2 | PASS
2399.175000 -42.3 14.2 -28.2 | PASS
2399.425000 -42.5 14.3 -28.2 | PASS
2399.975000 -42.6 14.4 -28.2 | PASS
2398.625000 -42.6 14.4 -28.2 | PASS
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Plot 49: Mode 2, BEC, high channel
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2483.625000 -42.2 14.0 -28.3 | PASS
2483.525000 -42.4 14.1 -28.3 | PASS
2484.025000 -42.8 14.6 -28.3 | PASS
2483.975000 -43.0 14.7 -28.3 | PASS
2484.525000 -43.2 14.9 -28.3 | PASS

| 2483.675000 -43.2 14.9 -28.3 | PASS

2483.875000 -43.2 14.9 -28.3 | PASS
2484.475000 -43.2 14.9 -28.3 | PASS
2483.725000 -43.3 15.1 -28.3 | PASS
2483.825000 -43.4 15.1 -28.3 | PASS
2484.575000 -43.5 15.2 -28.3 | PASS
2484.425000 -43.6 15.4 -28.3 | PASS
2483.775000 -43.6 15.4 -28.3 | PASS
2484.075000 -43.8 15.5 -28.3 | PASS
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Plot 50: Mode 3, BEC, low channel
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2399.925000 -38.3 10.3 -27.9 | PASS
2399.875000 -38.5 10.6 -27.9 | PASS
2399.975000 -38.8 10.8 -27.9 | PASS
2399.825000 -38.8 10.9 -27.9 | PASS
2399.525000 -39.4 11.5 -27.9 | PASS
2399.475000 -39.4 11.5 -27.9 | PASS

| 2398.925000 -40.3 12.4 -27.9 | PASS

2398.875000 -40.4 12.5 -27.9 | PASS
2399.225000 -40.5 12.6 -27.9 | PASS
2399.775000 -40.7 12.7 -27.9 | PASS
2399.575000 -40.8 12.9 -27.9 | PASS
2399.625000 -41.0 13.0 -27.9 | PASS
2399.275000 -41.0 13.0 -27.9 | PASS
2399.675000 -41.1 13.1 -27.9 | PASS
2399.175000 -41.1 13.2 -27.9 | PASS
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Plot 51: Mode 3, BEC, high channel
Band Edge
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2483.625000 -39.8 11.6 -28.2 | PASS
2483.675000 -40.2 12.1 -28.2 | PASS
2483.575000 -40.3 12.2 -28.2 | PASS
2483.525000 -41.7 13.5 -28.2 | PASS
2483.875000 -42.5 14.3 -28.2 | PASS
2483.925000 -42.5 14.3 -28.2 | PASS
2483.775000 -42.6 14.4 -28.2 | PASS
2483.725000 -42.6 14.5 -28.2 | PASS
2483.825000 -42.7 14.5 -28.2 | PASS
2484.175000 -43.0 14.8 -28.2 | PASS
2484.125000 -43.0 14.9 -28.2 | PASS
2483.975000 -43.3 15.2 -28.2 | PASS
2484.225000 -43.5 15.3 -28.2 | PASS
2484.325000 -43.6 15.4 -28.2 | PASS
2484.375000 -43.7 15.5 -28.2 | PASS
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7.7 Band Edge Compliance (BEC), radiated

Applicability
This requirement applies to all types of DTS equipment.

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. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits
specified in §15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in §15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see
§15.205(c)).

Test procedure
The marker-delta method as described in ANSI C63.10, 6.10.6 or the integration methode as described in ANSI
C63.10, 11.13.3 can be used to perform measurements of the unwanted emissions level at the band edges.

Test setup: 8.2 with radiated test sample (see 5.2)

Test results

low channel high channel Limit
BEC AVG / Peak AVG |/ Peak AVG |/ Peak
[duVIim @3m] [duVIim @3m] [duVIim @3m]
Mode 1 <35.1/<50.0 <446/<56.6 <54 AVG /=74 PK
Mode 2 <39.5/<53.8 <50.4/<70.3 <54 AVG /=74 PK
Mode 3 <39.0/<583.7 <£49.0/<70.8 <54 AVG /=74 PK
Comment:
Verdict - PASS - see next plots™*

* description of traces for radiated Bend Edge Compliance (BEC) measurements:

positive Peak (Max Hold) trace
average Peak (Max Hold) trace
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Plot 52: Mode 1, BEC, low channel
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Final_Result
Frequency MaxPeak Average Limit Margin Meas. Time Bandwidth | Height | Pol
(MHz) (dBpV/im) | (dBuV/m) | (dBuV/m) (dB) (ms) (kHz) (cm)
2388.500000 35.14 54.00 18.86 100.0 1000.000 150.0 | H
2388.500000 49.95 74.00 24.05 100.0 1000.000 150.0 | H
2391.000000 34.94 100.0 1000.000 1500 | V
2391.000000 49.85 100.0 1000.000 150.0 | V
(continuation of the "Final_Result" table from column 14 ...)
Frequency Azimuth | Corr. Comment
(MHz) (deg) (dB)
2388.500000 332.0 32.9 | 09:48:55 - 02.08.2021
2388.500000 332.0 32.9 | 09:48:54 - 02.08.2021
2391.000000 284.0 32.9 | 09:50:34 - 02.08.2021
2391.000000 284.0 32.9 | 09:50:33 - 02.08.2021
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TR no.: 21065798-20830-0 2021-08-31
Plot 53: Mode 1, BEC, high channel
100 T
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Critical_Freqs
Frequency MaxPeak Average Limit Margin Meas. Time Bandwidth | Height | Pol
(MHz) (dBpV/im) | (dBuV/m) | (dBuV/m) (dB) (ms) (kHz) (cm)
2483.500000 56.62 44.55 74.00 29.45 1500 | V
(continuation of the "Critical_Fregs" table from column 14 ...)
Frequency Azimuth | Corr. Comment
(MHz) (deg) (dB)
2483.500000 63.0 | 33.6 | 10:58:13 - 02.08.2021
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Plot 54: Mode 2, BEC, low channel
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Plot 55: Mode 2, BEC, high channel
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Plot 56: Mode 3, BEC, low channel
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Plot 57: Mode 3, BEC, high channel
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7.8 Conducted Spurious Emissions (CSE)

Applicability
This requirement applies to all types of DTS equipment.

Description

Spurious emission / unwanted emissions are emission on a frequency or frequencies which are outside the
authorized band and the level of which may be reduced without affecting the corresponding transmission of
information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and
frequency conversion products.

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 RBW].

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 = [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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Test setup: 8.4 with conducted sample (see 5.2)
Test results
EUT Mode / Frequency Peak/RMS Level Limit Verdict
Channel [MHz] Detector [dBm] [dBm]
Iol\\r/lvcz:?mea;n/el see next plots MaxPeak see next plots* see next plots - passed -
Mode 1/ | MaxPeak lots* t plot d
high channel see next plots axPea see next plots see next plots - passed -
Iol\\r/lvtz:(:mear?n/el see next plots MaxPeak see next plots* see next plots - passed -
hig;\/rlmogr?airﬁel see next plots MaxPeak see next plots* see next plots - passed -
Iol\\r/lvtz:(:mear?n/el see next plots MaxPeak see next plots* see next plots - passed -
hig;\/rlmogr?a?]rﬁel see next plots MaxPeak see next plots see next plots - passed -
* all detected peaks are more thean 6 dB below the limit
Comment:
Verdict - PASS - see next plots
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TR no.: 21065798-20830-0 2021-08-31

Plot 58: Mode 1, CSE, low channel, 30 MHz — 26000 MHz

Spurious
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Frequency in Hz
Limit Sum Level Threshold X Critical Final Critical
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
20388.221526 -46.0 13.8 -32.2
17699.764875 -46.3 14.1 -32.2
23766.282299 -46.3 14.2 -32.2
18019.581279 -46.4 14.2 -32.2
20398.215788 -46.5 14.3 -32.2
16690.344348 -46.7 14.5 -32.2
24975.588079 -46.7 14.6 -32.2
18009.587017 -46.7 14.6 -32.2
18379.374734 -46.8 14.6 -32.2
19798.560030 -46.8 14.7 -32.2
18359.386209 -46.9 14.8 -32.2
25355.370059 -47.0 14.9 -32.2
23846.236400 -47.0 14.9 -32.2
18029.575542 -47.1 14.9 -32.2
20018.433808 -47.1 14.9 -32.2

Measurement Settings

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement

30.000000

2400.000000

1

2400.000000

2483.500000

1

2483.500000

26000.000000

1
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Plot 59: Mode 1, CSE, low channel, 30 MHz — 2400 MHz
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Plot 60: Mode 1, CSE, low channel, 2400 MHz — 2483.5 MHz
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Plot 61: Mode 1, CSE, low channel, 2483.5 MHz — 26000 MHz
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TR no.: 21065798-20830-0 2021-08-31

Plot 62: Mode 1, CSE, mid channel, 30 MHz — 26000 MHz

Spurious
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Frequency in Hz
Limit Sum Level Threshold X Critical Final Critical
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
17719.753400 -55.4 21.3 -34.1
20398.215788 -55.4 21.3 -34.1
4887.120166 -55.8 21.7 -34.1
20388.221526 -55.8 21.7 -34.1
20008.439545 -55.8 21.7 -34.1
16240.602529 -55.8 21.8 -34.1
17729.747663 -56.0 21.9 -34.1
22507.005206 -56.1 22.0 -34.1
25385.352847 -56.2 22.2 -34.1
23126.649490 -56.3 22.3 -34.1
17999.592754 -56.3 22.3 -34.1
17749.736188 -56.4 22.3 -34.1
16280.579579 -56.4 22.3 -34.1
18039.569805 -56.4 22.4 -34.1
21117.802699 -56.6 22.5 -34.1

Measurement Settings

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement

30.000000

2400.000000

1

2400.000000

2483.500000

1

2483.500000

26000.000000

1
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Spectrum

2021-08-31

Plot 63: Mode 1, CSE, mid channel, 30 MHz — 2400 MHz
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Spectrum

Plot 64: Mode 1, CSE, mid channel, 2400 MHz — 2483.5 MHz

Ref Level 20.00 d&m
Att 40 dB
SGL Count 3/3

@ RBW 100 kHz
SWT 94.8 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

\

CF 2.44175 GHz

101 pts

Span 83.5 MHz

aig

—
J G we

Date: 30.JUL.2021 11:00:37

Spectrum

Plot 65: Mode 1, CSE, mid channel, 2483.5 MHz — 26000 MHz
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Plot 66: Mode 1, CSE, high channel, 30 MHz — 26000 MHz

Spurious
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30M 5060 80100M 200 300 400500 8001G 2G 3G 4G5G6 810G 20G26G
Frequency in Hz
Limit Sum Level Threshold X Critical Final Critical
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
18019.581279 -46.1 10.8 -35.3
18079.546855 -46.3 11.0 -35.3
15990.745963 -46.4 11.1 -35.3
25275.415958 -46.9 11.6 -35.3
25325.387272 -46.9 11.6 -35.3
16300.568105 -46.9 11.6 -35.3
18059.558330 -47.0 11.7 -35.3
18009.587017 -47.0 11.7 -35.3
17659.787824 -47.0 11.7 -35.3
15031.296749 -47.0 11.7 -35.3
20368.233000 -47.2 11.9 -35.3
17759.730450 -47.2 11.9 -35.3
20388.221526 -47.3 12.0 -35.3
22167.200276 -47.3 12.0 -35.3
17709.759137 -47.3 12.0 -35.3

Measurement Settings

Start Frequency
(MHz)

Stop Frequency
(MHz)

Pre Measurement

Final Measurement

30.000000

2400.000000

1

2400.000000

2483.500000

1

2483.500000

26000.000000

1
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Plot 67: Mode 1, CSE, high channel, 30 MHz — 2400 MHz
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Plot 68: Mode 1, CSE, high channel, 2400 MHz — 2483.5 MHz
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Plot 69: Mode 1, CSE, high channel, 2483.5 MHz — 26000 MHz
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