DEKRA Certification B.V.

Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem, The Netherlands
T +31 88 96 83000 F +31 88 96 83100
www.dekra-certification.com Company registration 09085396

Measurement data X | Horizontal X | Vertical

Operating mode / Info Mode 1/ TX Channel High 2480 MHz

Common Information

EUT/Sample # / OM# : TLF20 4160 3.6 RWLB 277-400V WC3 QB SP
Voltage/Frequency : 277-400 Vac

Port/Terminal under test : Enclosure

Remark/Comment : EUT ON. BLE High CH (2480 MHz)
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Final Result

Frequency MaxPeak Average Limit Margin | Bandwidth | Height | Pol
(MHz) (dBpV/m) | (dBuV/m) | (dBpV/m) (dB) (kHz) (cm)
4959.551667 49.90 74.00 24.10 1000.000 2670 | V
7440.736667 57.21 74.00 16.79 1000.000 364.0 | V

12401.110000 49.48 74.00 24.52 1000.000 358.0 | V
4959.595000 42.14 54.00 11.86 1000.000 268.0 | V

12400.981667 35.13 54.00 18.87 1000.000 400.0 | V
7439.058333 50.19 54.00 3.81 1000.000 2570 | V

Supplementary information:
- The “Azimuth/Pol/Height” indicates the turn-table azimuth, the antenna polarization and the antenna height where the maximum emissions
level was measured.

- The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is below the limit. A
negative number indicates that the emission measurement exceeds the limit.
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FREQUENCY RANGE 18 — 26 GHz:

Measurement data X | Horizontal XI | Vertical

Operating mode / Info Mode 1/ TX All Channels

Common Information
EUT/Sample # / OM# : TLF20 4160 3.6 RWLB 277-400V WC3 QB SP
Voltage/Frequency : 277-400 Vac
Port/Terminal under test : Enclosure
Remark/Comment : EUT ON. BLE All channels

100
90

80

70

60

50

Level in dBpV/m

30

20+ t t t t t t t t t t t t t t t 1

18 19 20 21 22 23 24 25 26

VG

No significant values were measured.

Supplementary information:

- The “Azimuth/Pol/Height” indicates the turn-table azimuth, the antenna polarization and the antenna height where the maximum emissions

level was measured.
- The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is below the limit. A

negative number indicates that the emission measurement exceeds the limit.
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4.6.2 TLF20 5000 3.6 RWLB 400V WC2 QB MP

Performed measurements

The following configuration(s) and parameter(s) was/were used for testing:

Port under test

Enclosure (with cabling)

Test method

X | Semi Anechoic Chamber

Open Area Test Site (OATS)

In-Situ (at user/manufacturer premises)

GTEM cell

Other: ‘ -

Test set-up

X | Equipment on a table of 80 cm height

Equipment on the floor (insulated from the reference ground plane)

Other: | The EUT is installed on a support of 1.5 m above the ground plane.

Sup.
Mode / Channel / Antenna
Technology | Sample Modulation e Frequency range Polar. / axis P/F Info /
Remark
BLE 03 OM#1 17 /1 2440 MHz 30 - 1000 MHz H/V P W)

Suplementary information / Remark:

1) The spurious frequencies do not depend on the operating channel.
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FREQUENCY RANGE 30 MHz - 1 GHz:

Measurement data

X | Horizontal X

Vertical

Operating mode / Info

Mode 1 / TX All Channels

Common Information

Test Description:
Operating Conditions:
Operator Name:
Comment:

Final Results

: TLF2.0 5000 3.6 RWLB 400V WC2 QB MP
1400 Vac

: Enclosure

: EUT ON. BLE Middle CH (2440 MHz)

Frequency MaxPeak | Height | Pol

(MHz) (dBpV/m) (cm)

33.887 48.55 0.98 \
34.096 48.48 0.98 \
64.645 43.77 1.33 \4
64.645 4417 1.32 \
70.965 34.73 1.03 \
77.664 37.06 1.42 \

NOTE: As the spurious frequencies are outside the restricted bands as defined in § 15.205 (a), the maximum peak radiated carrier
power was measured at 3 m to be 103.83 dBuV/m, and a new limit line of 20 dB below that value was applied, as stated in § 15.247

(d).

Supplementary information:

- The “Azimuth/Pol/Height” indicates the turn-table azimuth, the antenna polarization and the antenna height where the maximum emissions

level was measured.

- The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is below the limit. A

negative number indicates that the emission measurement exceeds the limit.
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Performed measurements

The following configuration(s) and parameter(s) was/were used for testing:

Port under test

Enclosure (with cabling)

Test method

X | Semi Anechoic Chamber

Open Area Test Site (OATS)

In-Situ (at user/manufacturer premises)

GTEM cell

Other: ‘ -

Test set-up

Equipment on a table of 80 cm height

Equipment on the floor (insulated from the reference ground plane)

X | Other: | The EUT is installed on a support of 1.5 m above the ground plane.

Sup.
Technology | Sample M:I(Ii?xtli;ilon ChFarr;r:l / Frequency range P:;I;:??::is P/F Infcl)) /
Remark
BLE 03 OM#1 17 / 2440 MHz 1-3GHz H/V P -
BLE 03 OM#1 17 / 2440 MHz 3-18 GHz H/V P -
BLE 03 OM#1 17 / 2440 MHz 18 — 26 GHz H/V P (1)

Suplementary information / Remark:

1)

The spurious frequencies do not depend on the operating channel.
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FREQUENCY RANGE 1 - 3 GHz:

Measurement data X | Horizontal XI | Vertical

Operating mode / Info Mode 1/ TX Channel Middle 2440 MHz

Common Information

EUT/Sample # / OM# : TLF2.0 5000 3.6 RWLB 400V WC2 QB MP
Voltage/Frequency 1400 Vac

Port/Terminal under test : Enclosure

Remark/Comment : EUT ON. BLE Middle CH (2440 MHz)

No significant values were measured.

Supplementary information:

- The “Azimuth/Pol/Height” indicates the turn-table azimuth, the antenna polarization and the antenna height where the maximum emissions
level was measured.

- The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is below the limit. A
negative number indicates that the emission measurement exceeds the limit.
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FREQUENCY RANGE 3 - 18 GHz:

Measurement da

ta

Horizontal

X

Vertical

Operating mode / Info

Mode 1 / TX Channel Middle 2440 MHz

Common Information

EUT/Sample #/ O

M#

Voltage/Frequency
Port/Terminal under test

Remark/Comment

Final Result

: TLF2.0 5000 3.6 RWLB 400V WC2 QB MP
1400 Vac

: Enclosure
: EUT ON. BLE Middle CH (2440 MHz)

Frequency MaxPeak Average Limit Limit Margin | Margin | Bandwidth | Height | Pol
(MHz) (dBpV/m) | (dBpV/m) | (dBpV/m) | (dBupV/m) (dB) (dB) (kHz) (cm)
4879.500 42.67 37.29 74.00 54.00 31.33 16.71 1000.00 1.50 \'
7319.216 58.66 53.32 74.00 54.00 15.34 0.68 1000.00 244 \'/
12199.000 50.85 45.66 74.00 54.00 23.15 8.34 1000.00 1.50 \'/

Supplementary information:
- The “Azimuth/Pol/Height” indicates the turn-table azimuth, the antenna polarization and the antenna height where the maximum emissions

level was measured.

- The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is below the limit. A
negative number indicates that the emission measurement exceeds the limit.
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FREQUENCY RANGE 18 — 26 GHz:

Measurement data X | Horizontal X | Vertical

Operating mode / Info Mode 1/ TX All Channels

Common Information

EUT/Sample # / OM# : TLF2.0 5000 3.6 RWLB 400V WC2 QB MP
Voltage/Frequency 1400 Vac

Port/Terminal under test : Enclosure

Remark/Comment : EUT ON. BLE Middle CH (2440 MHz)

No significant values were measured.

Supplementary information:

- The “Azimuth/Pol/Height” indicates the turn-table azimuth, the antenna polarization and the antenna height where the maximum emissions
level was measured.

- The “Margin” is with reference to the emissions limit. A positive number indicates that the emission measurement is below the limit. A
negative number indicates that the emission measurement exceeds the limit.
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5 TEST RESULTS - ZIGBEE (802.15.4)

5.1 Occupied Bandwidth

SPECIFICATION

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given
emission.

RESULTS

TLF20 4160 3.6 RWLB 277-400V WC3 QB SP:

Low Channel Middle Channel High Channel
2405 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 2.2456 2.2504 2.2552
99% Bandwidth:
- Low Channel:
I | | | | |
[ cF 2.405 GHz 10000 pts Span 8.0 MHz |
Type | Ref | Trc | ¥-value | Y-value | Function Function Result |
M1 1 2.40472E55 GHz .45 dBém
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- Middle Channel:

- High Channel:

Verdict: PASS
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5.2 FCC Section 15.247 (a) (2) / RSS-247 Clause 5.2 (a) 6 dB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 500 kHz for systems using digital modulation techniques

operating in the 2400 - 2483.5 MHz band.

RESULTS

TLF20 4160 3.6 RWLB 277-400V WC3 QB SP:

Low Channel Middle Channel High Channel
2405 MHz 2440 MHz 2480 MHz
6 dB Bandwidth (MHz) 1.6405 1.6375 1.6400
- Low Channel:
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- Middle Channel:

- High Channel:

Verdict: PASS
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FCC Section 15.247 (b) / RSS-247 Clause 5.4 (d) Maximum Output Power and
Antenna Gain

SPECIFICATION

The maximum peak conducted output power of the intentional radiator shall not exceed 1 Watt for systems
using digital modulation in the 2400 - 2483.5 MHz band.

The e.i.r.p shall not exceed 4 W (36dBm) (Canada).

RESULTS

The maximum peak conducted output power was measured using the method according to point 8.3.1.1 of
Guidance for Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247

558074 D01 DTS Meas Guidance v05r02 dated 02/04/2019.

The maximum peak conducted output power level in the fundamental emission was measured using the method
according to point 11.9.1.1 "TRBW 2 DTS bandwidth” of ANSI C.63.10-2013.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power.

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is
not required to be reduced from the stated values.

Maximum Declared Antenna Gain: -6 dBi

TLF20 4160 3.6 RWLB 277-400V WC3 QB SP:

Low Channel Middle Channel High Channel
2405 MHz 2440 MHz 2480 MHz
Maximum Peak Output Power 924 9.21 929
(dBm)
Maximum EIRP Power (dBm) 3.24 3.21 3.29
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- Low Channel:

- Middle Channel:

| i L AuvuL pLs TPUIL LU TS ]

Marker

| M1 1 244055495 LGHZ H.41 dbm
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- High Channel:

Verdict: PASS
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5.3 FCC Section 15.247 (d) / RSS-247 Clause 5.5 Band-edge emissions compliance

SPECIFICATION

In any 100 kHz bandwidths outside the frequency band in which the 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, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.

RESULTS

The attenuation of highest emissions at the band-edge is more than 20 dB respect to the highest level of the
desired power.

Band-edge emissions compliance:
TLF20 4160 3.6 RWLB 277-400V WC3 QB SP:

1. Low Frequency Section. Conducted 2405 MHz

Verdict: PASS
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2. High Frequency Section. Conducted 2480 MHz

| L M1 i 3. 5 MHzZ —44.6Y Od

Verdict: PASS
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5.4 FCC Section 15.247 (e) /| RSS-247 Clause 5.2 (b) Power Spectral Density

SPECIFICATION

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in the fundamental emission was measured using the method
PKPSD (Peak PSD) according to point 8.4. of Guidance for Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v05r02 dated
02/04/2019.

TLF20 4160 3.6 RWLB 277-400V WC3 QB SP:

Low Channel Middle Channel High Channel
2404.71993 MHz 2439.72510 MHz 2479.72436 MHz
Power Spectral Density (dBm) 5.54 5.33 5.36
- Low Channel:
Lot ccruoaie  uso pra spun £Tu e
Marker
Type | Ref | Trc | ¥-value | Y¥-value | Function | Function Result
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- Middle Channel:

- High Channel:

Verdict: PASS
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5.5

FCC Section 15.247 (d) / RSS-247 Clause 5.5 Emission Limitations Radiated

(Transmitter)

SPECIFICATION

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) / RSS-Gen):

Frequency range . Field strength Measurement
(MHz) Field strength (1V/m) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F (kHz) - 30
1.705 - 30.0 30 - 30
30- 88 100 40 3
88 - 216 150 435 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB
above the indicated values in the table is specified when measuring with peak detector function.

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.

RESULTS

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and
the antenna height was varied (in TILT mode) from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

The EUT was set up on a non-conductive platform at a height of 0.8m for measurements below 1 GHz and
1.5m for over 1 GHz

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz —
18 GHz, and at a distance of 1 m for the frequency range 18 — 26 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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