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Competences and guarantees

DEKRA Testing and Certification S.A.U. is a testing laboratory accredited by the National Accreditation Body
(ENAC -Entidad Nacional de Acreditacion), to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.
DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

In order to assure the traceability to other national and international laboratories, DEKRA Testing and Certification
S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. guarantees the reliability of the data presented in this report, which is the
result of the measurements and the tests performed to the item under test on the date and under the conditions
stated on the report and, it is based on the knowledge and technical facilities available at DEKRA Testing and
Certification S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. is liable to the client for the maintenance of the confidentiality of all
information related to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.A.U.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of DEKRA Testing and Certification S.A.U. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO00O.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample ("Identification of the item tested", "Trademark”,
"Model and/or type reference tested").

2. The sample of the model Libero 3.0 is an electronic device for open kitchen door.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of result.
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Usage of samples

Samples undergoing test have been selected by: The client.

- Sample S/01 is composed of the following elements:

Control N° Description SEEIRN Date of reception
63928B/032 Electronic Door-Opener Libero 3.0 V005 2021/03/05
63928B/028 AC/DC adapter 8K02G - 2021/01/26
63928B/025 USB cable - 2021/01/26

Sample S/01 has undergone the following test(s): All Radiated tests indicated in the Appendix A.

- Sample S/02 is composed of the following elements:

Control N° Description SEEIRN Date of reception
63928B/010 Electronic Door-Opener Libero 3.0 V006 2020/10/20
63928B/028 AC/DC adapter 8K02G -- 2021/01/26
63928B/025 USB cable - 2021/01/26

Sample S/02 has undergone the following test(s): All Conducted tests indicated in the Appendix A.
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Test sample description

D DEKRA

POMS. ..., : Cable
zort n.a:.ne il Specified | Attached | Shielded Coupled
escription max during test to
length [m] patient®
3 O U
Supplementary information to the
POMS. . :
Rated power supply ......cccceveunnn: Reference poles
Voltage and Frequency
L1 L2 L3 N PE
X |AC: 100-240V~50Hz/60Hz | [J O O O O
O |DC:
Rated POWET ........cccvvvviieveniiinn 5V 2A
Clock frequencies...........cceveennnnd
Other parameters..........cocceveennnd
Software version ............cccceeeennee. : 3.0
Hardware version ..........c.coccuweendt 3.0

Dimensions incm (W x H x D) ....:

Product dimensions 157 x 300 x 33

Mounting POSItion .............cccccv.... O

Table top equipment

[ | Wall/Ceiling mounted equipment

[ | Floor standing equipment

[ | Hand-held equipment

X1 | Other: Mounts in forward cabinets section of bottom-panel

Modules/parts...............cco.o........... | Module/parts of test item Type Manufacturer
Libero 3.0 Libero 3.0 Hailo
AC/DC Adapter SK02G Starwell
Accessories (not part of the test Description Type Manufacturer
10700 .
Documents as provided by the Description File name Issue date
F=To] o] [[o7=T o | S
@) Only for Medical Equipment
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Identification of the client

Hailo-Werk Rudolf Loh GmbH Co. & KG
Daimlerstralle 8

35708 Haiger, Germany

Testing period and place

Test Location ‘ DEKRA Testing and Certification S.A.U.
ECNCEUVN 2020-11-27

Date (finish) 2021-04-13

Document history

Report number Date Description
63928RRF.001 2021-04-15 | First release

Second release. First modification due to changes in FCC ID and IC. This
63928RRF.001A1 2021-06-15 | modification test report cancels and replaces the test report
63928RRF.001

Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

Min. = 15°C
Max. = 35 °C
Min. =20 %

Max. =75 %

Temperature

Relative humidity

In the semianechoic chamber, the following limits were not exceeded during the test.

Min. =15°C
Max. = 35 °C
Min. =20 %

Max. = 75 %

Temperature

Relative humidity

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. = 20 %
Max. =75 %
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Remarks and comments

The tests have been performed by the technical personnel: Cristina Calle, Miguel Manuel Lopez, Pablo Redondo
and Jaime Barranquero.

Used instrumentation:

Conducted Measurements:

Last Calibration Due Calibration
1. Shielded Room ETS LINDGREN S101 N.A. N.A.

2.  Signal and Spectrum Analyzer 9 kHz - 6 GHz 2019/04 2021/04
ROHDE AND SCHWARZ FSL 6

Radiated Measurements:

Last Calibration Due Calibration

1. Semianechoic Absorber Lined Chamber ETS N.A. N.A.
LINDGREN FACT 3 200 STP

2. Shielded Room ETS LINDGREN S101 N.A. N.A.

3. ULTRALOG Antenna 30 MHz - 6 GHz 2019/10 2022/10
ROHDE AND SCHWARZ HL562E_UPG

4, EMI Test Receiver 2Hz-44GHz ROHDE AND 2019/10 2021/10
SCHWARZ ESW44

5. Horn Antenna 1-18GHz SCHWARZBECK 2019/11 2022/11
MESS- ELEKTRONIK BBHA 9120 D

6. Broadband Horn Antenna 18 - 40 GHz 2021/03 2024/03
SCHWARZBECK MESS-ELEKTRONIK
BBHA 9170

7. Pre-amplifier, G>30dB  500MHz-18GHz 2021/02 2022/02
SCHWARZBECK BBV 9718 C

8. Pre-amplifier G>30dB, 18 - 40 GHz BONN 2019/11 2021/11

ELEKTRONIK BLMA 1840-3G
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Testing verdicts

D DEKRA

Not applicable: N/A
Pass: P
Fail: F

Not measured: N/M

Summary

WLAN 2.4 GHz (802.11 b/g/n20 1x1).
FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case Verdict Remark

15.247 (a) (2) / RSS-2475.2. (a) 6 dB Bandwidth P
15.247 (b) / RSS-247 5.4. (d) Maximum output power and p

antenna gain
15.247 (d) / RSS-247 5.5. Band-edge emissions p

compliance (Transmitter)
15.247 (e) | RSS-247 5.2. (b) Power spectral density P
15.247 (d) / RSS-247 5.5. Emission limitations p

radiated (Transmitter)

Supplementary information and remarks:

None.
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Appendix A: Testresults. 802.11 bgn20 1x1
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TEST CONDITIONS

POWER SUPPLY (V):

V nonimal: 115Vac.

Type of Power Supply: AC/DC adapter.
ANTENNA:

Type of Antenna: Internal.

Maximum Declared Antenna Gain: 3.77 dBi

TEST FREQUENCIES FOR 802.11 b/g/n20:
Low Channel (1): 2412 MHz
Middle Channel (6): 2437 MHz
High Channel (11): 2462 MHz

The EUT was tested in the following operating mode:

e Continuously transmitting with a modulated carrier at maximum power in all required channels using the
supported data rates/modulations types.

The field strength at the band edges was evaluated for each mode on the lowest and highest channels at the rated
power for the channel under test.

For all modes, the EUT was configured in test mode using a software application provide for the customer. The
application was used to enable a continuous transmission and to select the test channels as required. The client
supplied instructions to configure the EUT. The customer supplied a document containing the setup instructions.

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MSCO for 802.11n20 were selected based on
preliminary testing that identified those rates corresponding to the worst cases for output power and band edge
levels at restricted bands.

High channel has been performed with power setting 5 to be in compliance according to the limit standard. It was
selected in the software.
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CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

The DC supply voltage is applied using an external calibrated power supply with a multimeter.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range between 30 MHz to 1000 MHz) and 1 GHz-18 GHz Double ridge horn antenna is situated at a distance of 3 m
and a distance of 1m for the frequency range 17 GHz-26 GHz (18 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 GHz-26 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height (Bilog
antenna and Double ridge horn antenna) was varied from 1 to 4 meters to find the maximum radiated emission.

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

A resolution bandwidth/video bandwidth of 100 kHz/300 kHz was used for frequencies below 1 GHz and 1MHz/3MHz
for frequencies above 1 GHz.
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Radiated measurements setup from 30 MHz to 1 GHz:

Radiated m

ANECHOIC CHAMBER
Measuring 360° ioitjlmng
Antenna able
Device Und

‘ ‘ | 3 mdistance Test
I ]

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

easurements setup from 1 GHz to 17 GHz:

:nun NN

Spectrum Analyser

D DEKRA
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Radiated measurements setup f > 17 GHz:

VWWWWWVWWWAWWWWWWY

Preamplifier Hom antenna

EUT

\ 3 B
1 m distance

Shielded control room for
radiated measurements

Spectrum
analyser
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Occupied Bandwidth

D DEKRA

RESULTS:
e Mode 802.11 b:
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 11.00 11.12 11.48
-26 dBc bandwidth (MHz) 13.952 14.223 14.271
Measurement uncertainty (kHz) <+ 57.76
e Mode 802.11 g:
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 16.64 16.64 16.72
-26 dBc bandwidth (MHz) 19.725 21.946 23.772
Measurement uncertainty (kHz) <+ 57.76
e Mode 802.11 n20:
Low Channel | Middle Channel | High Channel
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 17.56 17.52 17.60
-26 dBc bandwidth (MHz) 20.683 20.933 24,271
<+ 57.76

Measurement uncertainty (kHz)

Verdict: PASS

Report No: (NI
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e Mode 802.11 b — Occupied Bandwidth

- Low Channel

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* Att 40 dB * VBW 1 MHz M1[1] 5.29 dBm
Ref 30.00 dBm SWT 5ms 2.411500000 GHz
| Occ Bw  11.000000000 MHz
1Pk |0 us T1[1] -12.80 dBm
View m 2.406500000 GHz
T2[1] -12.53 dBm
10 dBm M 2.417500000 GHz
0 dBm I VA_M MFLW‘J\V
-10 dBr|n /% ‘_j\'\
-20 dB.|.. / \
i i R T
-40 dBm
-50 dBr|n
-60 dBr|n
CF 2.412 GH=z Span 40.0 MHz
- Middle Channel
Offs 0.62 dB * RBW 300 kHz
* Att 40 dB * \VBW 1 MHz M1[1] 5.25 dBm
Ref 30.00 dBm SWT 5ms 2.437500000 GHz
| Occ Bw  11.120000000 MHz
1Pk |0 um T1[1] -12.75 dBm
View m 2.431540000 GHz
T2[1] -13.60 dBm
10 dBm A1 2.442660000 GHz
T 2

-20 dBm I

|

FTEFRR FRAN T T
L

-40 dBm

-50 dBm

-60 dBm

CF 2.437 GHz

Span 40.0 MHz
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- High Channel

®

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* Att 40 dB *VBW 1 MHz M1[1] 2.39 dBm
Ref 30.00 dBm SWT 5ms 2.462500000 GHz
| Occ Bw 11.480000000 MHz
1Pk [0 4a T1i[1] -14.71 dBm
View m 2.456180000 GHz
T2[1] -16.55 dBm
10 dBm L 2.467660000 GHz

| AR RFIM..

U'U‘JU v ||h v UVW
J M

v A %

i )

-30 ¢Bm

-40 dBm

-50 dBm

-60 dBm

CF 2.462 GHz

Span 40.0 MHz

e Mode 802.11¢g

- Low Channel

®

Offs 0.62 dB * RBW 300 kHz
* Att 40 dB * VBW 1 MHz M1[1] 3.94 dBm
Ref 30.00 dBm SWT 5ms 2.409860000 GHz
| Occ Bw  16.640000000 MHz
1Pk [0 45 T1[1] -4.35 dBm
View m 2.403700000 GHz
T2[1] -4.10 dBm
10 dBm M1 2.420340000 GHz
0 dBm | ¥ o, <
-20 dBm r’w./ Ww
1
-40 dBm
-50 dBm
-60 dBm

CF 2.412 GHz
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- Middle Channel

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* Att 40 dB * VBW 1 MHz M1[1] 3.74 dBm
Ref 30.00 dBm SWT 5ms 2.434900000 GHz
| Occ Bw  16.640000000 MHz
1Pk T1[1] -3.65 dBm
view | 20 9Bm 2.428740000 GHz
T2[1] -4.63 dBm
10 dBm M1 2.445380000 GHz
0 dBm I T pon iy >
-20 dBm M{ T W
Tu Wu
-40 dBm
-50 dBr|n
-60 dBr|n
CF 2.437 GHz Span 40.0 MHz
- High Channel
Offs 0.62 dB * RBW 300 kHz
* Att 40 dB *VBW 1 MHz M1[1] 5.68 dBm
Ref 30.00 dBm SWT 5ns 2.459860000 GHz
| Occ Bw  16.720000000 MHz
1Pk T1[1] -3.14 dBm
view | 20 9Bm 2.453620000 GHz
T2[1] -3.19 dBm
10 dBm Mt 2.470340000 GHz
| MW«\ |
0 dBm| Tf ] ‘{
-20 dBm Py u‘w w
-30 dBm M
-40 dBm
-50 dBr|n
-60 dBr|n

CF 2.462 GHz

Span 40.0 MHz
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e Mode 802.11 n20

- Low Channel
Offs 0.62 dB * RBW 300 kHz
* Att 40 dB *\VBW 1 MHz M1[1] 3.55 dBm
Ref 30.00 dBm SWT 5ms 2.410380000 GHz
| Occ Bw  17.560000000 MHz
1Pk [0 45 T1[1] -3.91 dBm
View m 2.403220000 GHz
T2[1] -3.97 dBm
10 dBm vEl 2.420780000 GHz
0 dBm I et 2
-20 dBm W,r MW
b i
= BI|II
-40 dBm
-50 dBm
-60 dBm
CF 2.412 GHz Span 40.0 MHz
- Middle Channel
Offs 0.62 dB * RBW 300 kHz
* Att 40 dB *\VBW 1 MHz M1[1] 3.51 dBm
Ref 30.00 dBm SWT 5ms 2.441140000 GHz
| Occ Bw  17.520000000 MHz
1Pk [0 45 T1[1] -3.86 dBm
View m 2.428260000 GHz
T2[1] -3.97 dBm
10 dBm M1 2.445780000 GHz
Y
0 dBmI T AV g 2
-20 dBm "\,J’ .I"M-\
-40 dBm
-50 dBr|n
-60 dBr|n
CF 2.437 GHz Span 40.0 MHz
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High Channel

Low Channel

®

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* At 40 dB *VBW 1 MHz M1[1] 5.39 dBm
Ref 30.00 dBm SWT 5ns 2.459660000 GHz
| QOcc Bw 17.600000000 MHz
1Pk [ 4 4 T1[1] -3.64 dBm
View m 2.453140000 GHz
T2[1] -2.15 dBm
10 dBm Mt 2.470740000 GHz
| 1}3"“' aatd V.’W MJWMMHAMTZ
-10 dBm
-20 dBm et WW
-30 dBm
-40 dBm
-50 dBm
-60 dBr|n
CF 2.462 GHz Span 40.0 MHz
Mode 802.11 b — -26dB Bandwidth
Offs 0.62 dB * RBW 300 kHz
* Att 30 dB *VBW 1 MHz D2[1] -0.20 dB
Ref 20.00 dBm SWT 5ns 13.952000000 MHz
M1[1] -21.62 dBm
1Pk 2.404914000 GHz
10 dBm -
View M3[1] 4.96 dBm
2.412500000 GHz
0 dBm wnfqu ‘ﬂu
-10 dBm

=20.dBbry1 51 040 dBm

M

4

o

-30 dBm

Mmf

"\

-40 dB gz

bl

-~ M TN

-50 dBm

-60 dBm

-70 dBm

CF 2412 G
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- Middle Channel

®

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* Attt 30dB *VBW 1 MHz D2[1] -0.32 dB
Ref 20.00 dBm SWT 5ms 14.223000000 MHz
M1[1] -21.49 dBm
1Pk 2.429904000 GHz
Vview | 10 9Bm 15" M3[1] 5.18 dBm
P\)‘u‘w\ 2.437500000 GHz
0 dBm vnvNth‘u 'P'J
-10 dBm )
"L{N \19
—'ZOACLBTDl -20.820 dBmf “{
-30 dBm
IJ i’
! W=
-50 dBm
-60 dBr|n
-70 dBm
CF 2.437 GHz Span 40.0 MHz
- High Channel
Offs 0.62 dB * RBW 300 kHz
* Att 30 dB *VBW 1 MHz D2[1] 1.15 dB
Ref 20.00 dBm SWT 5ms 14.271000000 MHz
M1[1] -25.05 dBm
1Pk 2.454814000 GHz
view | 10 9Bm w3 M3[1] 2.23 dBm
Y 2.461500000 GHz
0 dBm W‘v"u“v"'u = Uﬂ”m“"U\r
-20 dBm 1k Elz
D1 -23.770 dBm]I t
-30 dBm / \
-40 dEH' Yo wﬁ Aﬂhﬂ‘l’r" TR
-50 dBm
-60 dBr|n
-70 dBm

CF 2.462 GHz

Span 40.0 MHz
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e Mode 802.11¢g

- Low Channel

®

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* Att 30 dB *VBW 1 MHz D2[1] 0.29 dB
Ref 20.00 dBm SWT 5ms 19.725000000 MHz
M1[1] -22.48 dBm
1Pk 2.402175000 GHz
10 dBm
View M3 M3[1] 3.86 dBm
2.409860000 GHz
0 dBm * M'XM\
-10 dBr|n
i Ml/ \m
20 4B 27 140¥dBim “i:”w\“\.\p
W‘*Arhlﬂ ‘\'\\fﬁ
-40 dBm
-50 dBm
-60 dBr|n
-70 dBm
CF 2.412 GHz Span 40.0 MHz
- Middle Channel
Offs 0.62 dB * RBW 300 kHz
* Att 30 dB * VBW 1 MHz D2[1] 0.49 dB
Ref 20.00 dBm SWT 5ms 21.946000000 MHz
M1[1] -22.81 dBm
1Pk 2.427180000 GHz
10 dBm
View M3 M3[1] 3.76 dBm
2.434900000 GHz
0 dBm oo
20 dBres > 24gI'dB o
-22.240 m i
‘;E/OJEP"‘“W m’\ n o
| -
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.437 GHz
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D DEKRA

- High Channel
Offs 0.62 dB * RBW 300 kHz
* Att 30 dB *VBW 1 MHz D2[1] 0.25 dB
Ref 20.00 dBm SWT 5ns 23.772000000 MHz
M1[1] -20.86 dBm
1Pk " 2.450423000 GHz
View 10 dBm 3 M3[1] 5.57 dBm
MWYW\;’WWM 2.459900000 GHz
-10 dBm
mi / \\ 02
~20-eBAD1 -20 W30 dBm v%
-30 dBm W
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 40.0 MHz
e Mode 802.11 n20
- Low Channel
Offs 0.62 dB * RBW 300 kHz
* Att 30dB *VBW 1 MHz D2[1] -0.46 dB
Ref 20.00 dBm SWT 5ns 20.683000000 MHz
M1[1] -22.96 dBm
1Pk 2.401696000 GHz
10 dB
View m M3 M3[1] 3.30 dBm
. P . . 2.410340000 GHz
-10 dBr|n / \
M]/
-20 dBm /
= -22.708 dBm s W
W?’Tﬁ' \ﬂw
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n
CF 2.412 GHz Span 40.0 MHz
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- Middle Channel

D DEKRA

Offs 0.62 dB * RBW 300 kHz
* Att 30 dB *VBW 1 MHz D2[1] 0.22 dB
Ref 20.00 dBm SWT 5nms 20.933000000 MHz
M1[1] -23.04 dBm
1Pk 2.426686000 GHz
10 dBm
View M3fiE] 3.33 dBm
2.441100000 GHz
0 dBm / M""’n"-'w, \..\
-10 dBr|n /
-20 dBm —t 2
D1 -22.678 dBm e
-30 .|u~ Wm\w
-40 dBm
-50 dBm
-60 dBr|n
-70 dBr|n
CF 2.437 GHz Span 40.0 MHz
- High Channel
Offs 0.62 dB * RBW 300 kHz
* Attt 30dB *VBW 1 MHz D2[1] -0.31 dB
Ref 20.00 dBm SWT 5ns 24.271000000 MHz
M1[1] -20.92 dBm
1Pk 2.448403000 GHz
10 dBm M3
View M3[1] 5.11 dBm
'J,W’»MW.’WMM 2.459660000 GHz
-10 dBm

| e

=20 dBiry %5 890 dBm
DL,

/

b

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz
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D DEKRA

FCC 15.247 (a) (2) / RSS-247 5.2 (a) 6 dB Bandwidth

SPECIFICATION:

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS:

e Mode 802.11b

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum Bandwidth (kHz) 8164 8144 8144
Measurement uncertainty (kHz) <+23.11
e Mode 802.11¢g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum Bandwidth (kHz) 16327 16088 16088
Measurement uncertainty (kHz) <+23.11
e Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum Bandwidth (kHz) 16567 16287 16128
<+23.11

Measurement uncertainty (kHz)

Verdict: PASS
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e Mode 802.11b - 6 dB Bandwidth

- Low Channel:

®

D DEKRA

Offs 0.62 dB * RBW 100 kHz

* Att 30 dB * VBW 300 kHz D2[1] 0.05 dB
Ref 20.00 dBm SWT 5ms 8.164000000 MHz
M1[1] -3.61 dBm
1Pk 2.407908000 GHz
View 10 dBm M3 M3[1] 4.52 dBm
M hd 2.410990000 GHz

0 dBm' M1 |l-. Jﬂ'vdrl"l‘] T "“n_"l i IJII

D1 -1.480}ij 1 ww

-10 dBm

v

-20 dBm

-30 dBIII/}‘/
-40¥dB

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

- Middle Channel:

®

Span 20.0 MHz

Offs 0.62 dB * RBW 100 kHz
*Att 30 dB * VBW 300 kHz D2[1] -0.34 dB
Ref 20.00 dBm SWT 5ms 8.144000000 MHz
M1[1] -2.73 dBm
1Pk 2.432928000 GHz

10 dBm -
View M3[1] 4.76 dBm
] vy A L. 2437490000 GHz
D1 -1.240 dBmgss ; g

-10 dBm PJ\/
-20 dBm

-30 dBl‘n )/

-40 dBm

\Ww

-50 dBr

-60 dBm

-70 dBm

CF 2.437 GHz
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D DEKRA

- High Channel:
Offs 0.62 dB * RBW 100 kHz
* Att 30 dB * VVBW 300 kHz D2[1] -1.05 dB
Ref 20.00 dBm SWT 5nms 8.144000000 MHz
M1[1] -5.18 dBm
1Pk 2.457928000 GHz
View | 10 9Bm 3| M3I1] 1.91 dBm
2.461490000 GHz
0 dBm m ﬁwﬁwrk Ihwu‘""k-ihﬁ i |
D1 -4.090 dBfw w-EEM
v
-30 dBl‘n/ \
-40 Y 1‘%
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz Span 20.0 MHz
e Mode 802.11¢g
- Low Channel:
Offs 0.62 dB * RBW 100 kHz
* Attt 30 dB * VBW 300 kHz D2[1] 1.53 dB
Ref 20.00 dBm SWT 5ms 16.327000000 MHz
M1[1] -6.77 dBm
1Pk 2.403816000 GHz
view | 10 9Bm M3[1] 1.01 dBm
| '%.3416990000 GHz
OdB 1 Y A " 3 il [ ¥ ], |
L 2 2 o PNV YR T
. I f

\

S

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz
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- Middle Channel:

®

D DEKRA

Offs 0.62 dB * RBW 100 kHz
* Att 30 dB * VBW 300 kHz D2[1] 1.24 dB
Ref 20.00 dBm SWT 5ms 16.088000000 MHz
M1[1] 6.20 dBm
1Pk 2.429056000 GHz
10 dBm
View M3[1] : 1.18 dBm
'%.441990000 GHz
O dBmggr T f

1 -4.820 dBm

T R m“wwwww@

1'

)

B

0 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

Span 20.0 MHz

- High Channel:
Offs 0.62 dB * RBW 100 kHz
*Att 30 dB * VBW 300 kHz D2[1] 1.27 dB
Ref 20.00 dBm SWT 5ms 16.088000000 MHz
M1[1] -4.66 dBm
1Pk 2.453816000 GHz
View | 10 9Bm— M3[1] 3.11 dBm
vy UL [t o
D1 -2.890 dBm i L%ﬁ’[

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz
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e Mode 802.11 n20

- Low Channel:

®

Offs 0.62 dB * RBW 100 kHz
* Att 30 dB *VBW 300 kHz D2[1] 1.04 dB
Ref 20.00 dBm SWT 5ns 16.567000000 MHz
M1[1] -5.39 dBm
1Pk 2.403816000 GHz
10 dBm
View M3[1] 2.25 dBm
x %.413270000 GHz
0dB | I i il i } f A 1 )
P, e Dl e, | ol ] et e U o U 0] [ D2
D1 -3.750 dBm ‘l‘ ¥ " %
-10/dBm h
dBm v\'\a
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz Span 20.0 MHz
- Middle Channel:
Offs 0.62 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz D2[1] 0.14 dB
Ref 20.00 dBm SWT 5ms 16.287000000 MHz
M1[1] -4.52 dBm
1Pk 2.429096000 GHz
10 dBm
View M3[1] 5 1.77 dBm

I4.441990000 GHz
| :

o dbm 3 -4!l|230'::l|é|..“'r1~"~%f‘wwm MhWA“uWMﬂJWL’nPéL

-10 Br‘n
-2 dBr‘n hv\'v

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 20.0 MHz
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- High Channel:
Offs 0.62 dB * RBW 100 kHz
*Att 30 dB *VBW 300 kHz D2[1] -0.10 dB
Ref 20.00 dBm SWT 5nms 16.128000000 MHz
M1[1] -3.33 dBm
1Pk 2.453816000 GHz
view | 10 9B M3[1] 3.89 dBm
.455730000 GHz
0 dBrf A H 4 ﬁw’w‘wwpﬂmuvﬂm (I - ﬂ1.--'n.t ﬁl..n.n,..lﬂll.n'
D1 -2.110 dBm J&W L RE ]ﬁ,\\
-10{dBm Ll
- dBm u’l
| (W
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBr‘n
CF 2.462 GHz Span 20.0 MHz
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SPECIFICATION:

D DEKRA

FCC 15.35 (¢) / RSS-Gen 6.10. Transmitter Duty Cycle

When the radiated emission limits are expressed in terms of the average value of the emission, and pulsed
operation is employed, the measurement field strength shall be determined by averaging over one complete pulse
train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds. As an alternative
(provided the transmitter operates for longer than 0.1 seconds) or in cases where the pulse train exceeds 0.1

seconds, the measured field strength shall be determined from the average absolute voltage during a 0.1 second
interval during which the field strength is at its maximum value.

RESULTS:

The results below are for data rates with a duty cycle less than 98%. The results for all rest of modes having a

value > 98%.

Technique Mode Pulse Period (ms) Duty Cycle
Duration (ms) Correction (dB)
SISO 802.11 b 4.1713 4.6890 0.51
SISO 802.11¢g 0.6917 0.7958 0.61
SISO 802.11 n20 0.6559 0.7599 0.64
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e Mode 802.11b

MultiView ° IReceiver ] Spectrum

D DEKRA

-]

Ref Level 107.00 dBpv/ ® RBW 10 MHz
& Att S5dB ® SWT 10 ms ® VBW 10 MHz
Input 1AC PS On  Notch Off

TRG:VID TOF Inputl "E 1a18GHz Ant7763 Cable 8106 SAMP"
1 Zero Span

M1

Frequency 2.4120000 GHz

M1[1] 98.52 dBuV

e W

S TRG_100.000 dBpY 905709 ms;
" y ) u w
D3[1] -28.81 dB
50 dy 4689096 ms
80 gy

60 dey
50 dBp
40 depr
30 dey
20 dep
10 dep!
CF 2.412 GHz 30000 pts 1.0 ms/
2 Marker Table
Type | Ref | Trc | X-Value Y-value | Function Function Result |
M1 1 3.905709 ms dBpV
D2 M1 1 4.171388 ms 10 dB
D3 M1 1 4.689096 ms -28.81 dB
e Mode 802.11 g
MultiView ° I Receiver Spectrum 1 B
Ref Level 107.00 dBpv ® RBW 10 MHz
& Att 5dB ® SWT 2ms ® VBW 10 MHz Frequency 2.4120000 GHz
Input 1AC PS8 an Notch Off
TRG:VID TOF Inputl "E 1a18GHz Ant7763 Cable 8106 SAMP"
ero
D3[1] -21.01 dB
TRG 102,000 dBpy o 95 5500 s
M1[1] 93.63 dBpY]
263.2789 us|
m WW
80 dBy | K
=]
70 dBp
60 dBp
50 dBp
40 dBp
30 dBp
20 dBp
10 dep:
CF 2.412 GHz 30000 pts 200.0 ps/
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 263.2789 ps 93.63 dBpVv
D2 M1 1 691.7881 pus 6.08 dB
D3 M1 1 795.8596 s -21.01 dB
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e Mode 802.11 n20

MultiView IReceiver

@] Spectrum @1

Ref Level 107.00 dBpy ® RBW 10 MHz
@ Att 5dB ® SWT 2ms ® VBW 10 MHz
Input 1AC PS8 an Notch Off

TRG:VID TOF Inputl "E 1a18GHz Ant7763 Cable 8106 SAMP"
1 Zero Span

i e et e L G

b T T T P L 1

il

17/42.5466 rﬁ?‘

80 By —t

70 dBy

60 dBp

50 dBy

40 dBy

30 dBp

20 dBp

10 dep

CF 2.412 GHz

30000 pts

200.0 ps/

2 Marker Table
Type | Ref |
M1
b2 1M1
03 f1

X-Value
742.5466 us
655.9279 pus

759.91 ps

a
=
a

e

11:39:39 31.03.2021
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D DEKRA

FCC 15.247 (b) / RSS-247 5.4 (d) Maximum output power and antenna gain

SPECIFICATION:

For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

RESULTS:
Maximum Declared Antenna Gain: 3.77 dBi

For modes b the maximum conducted output power was measured using the method according to point
11.9.2.2.2 “Method AVGSA-1”" of ANSI C.63.10-2013.

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

Maximum Average Conducted Power (dBm) corrected with Duty Cycle correction.

Mode 802.11 b

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Average Conducted 8.59 8.29 6.69
Power (dBm)
Maximum EIRP Power (dBm) 12.36 12.06 10.47
Measurement uncertainty (dB) <+2.57
e Mode 802.11¢g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Average Conducted 8.41 8.24 10.06
Power (dBm)
Maximum EIRP Power (dBm) 12.18 12.01 13.83
Measurement uncertainty (dB) <+2.57
e Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Maximum Average Conducted 8.12 783 966
Power (dBm)
Maximum EIRP Power (dBm) 11.89 11.60 13.43
Measurement uncertainty (dB) <+2.57
Verdict: PASS
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e Mode 802.11b

- Low Channel:
Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms
1RM |10 dBm
Avg ‘

-10 dBm " W"‘w mwn
| N
-20 dBm ans i
ol ] N
-30 dBm—#
L/ \ e

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 20.0 MHz
Tx Channel Standard: NONE
Bandwidth 11.000 MHz | Power 8.08 dBm

- Middle Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms

1RM |10 dBm
Avg ‘

0 dBm ‘
-10 dBm

20 dBr:n / ,/‘/ U\V \
-30 dBm—*~

40 ml/ \‘“‘“\

»:.J”| A
-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 20.0 MHz
Tx Channel Standard: NONE
Bandwidth 11.120 MHz | Power 7.78 dBm
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- High Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40dB VBW 1 MHz
Ref 20.00 dBm SWT 5nms
1RM|10 dBm
Avg ‘
-10 dBm mWW PR kY

| b 4 :
-20 dBr|n ’J/__‘V’/‘V‘ ‘\f\\v,,.\

__%l/ \

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 20.0 MHz
Tx Channel Standard: NONE
Bandwidth 11.480 MHz | Power 6.19 dBm

e Mode 802.11¢

- Low Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms

1RM| 10 dBm
Avg ‘

-10 dBm .\.lww g ."“L/‘wv\ e T T et

-20 dBr|n JI

count \
-30 dB|||| \\M

A0 et B

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 30.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.640 MHz| Power 7.80 dBm
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- Middle Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms

1RM |10 dBm
Avg ‘

-10 dBm IJM_...J..mw-n.._.o"u W e, e e

| ]
-20 dBm

o unif \
-30 dBm :

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 30.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.640 MHz | Power 7.63 dBm

- High Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms

1RM| 10 dBm
Avg ‘

-10 dBm b s,

¥
|

-20 dBT“. }f ]\

-30 dBm - o

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 30.0 MHz
Tx Channel Standard: NONE
Bandwidth 16.720 MHz | Power 9.45 dBm
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e Mode 802.11 n20

- Low Channel:

Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5nms

1RM |10 dBm

Avg ‘
_ .J - L’-».. frndha, o
-20 dBm

| \
-30 dBm F

o .

(nil

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz Span 30.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.560 MHz | Power 7.48 dBm

- Middle Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40 dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms

1RM| 10 dBm
Avg ‘

-10 dBm | | r -L»”\.l J\LWJ A - -\_,dl!ﬁ'\ﬁ_u
G

-20 dBm |

Coun \
o =
|

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz Span 30.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.520 MHz| Power 7.19 dBm
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- High Channel:

®

Offs 0.62 dB RBW 300 kHz
Att 40dB VBW 1 MHz
Ref 20.00 dBm SWT 5ms

1RM| 10 dBm
Avg ‘

-10 dBI’|T‘| ;-..'J""""""—}”"'WWWL\J“'\ v l\

-20 dBm

30 dBm——-

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz Span 30.0 MHz
Tx Channel Standard: NONE
Bandwidth 17.600 MHz | Power 9.02 dBm
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FCC 15.247 (d) / RSS-247 5.5. Band-edge emissions compliance (Transmitter)

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:

Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

| Measurement uncertainty (dB) | <#2.574 |

e Mode 802.11 b — Band-edge emissions compliance:

- Low Channel:

Offs 0.62 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz D2[1] -47.90 dB
Ref 20.00 dBm SWT 10ms -14.491000000 MHz
M1[1] 4.98 dBm
1Pk 2.412990000 GHz
B 10 dBm T
View

0 dBm .Illrmml I

-20 dBm MI

D1 -25.080 dBm I|IJI 11
-30 dBm

-40 dBm B3 d
g Bty WMW WM
|

-60 dBm

-70 dBm
‘ F1

CF 2.4 GHz Span 60.0 MHz
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- High Channel:
Offs 0.62 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz D2[1] -49.48 dB
Ref 20.00 dBm SWT 10ns 22.885000000 MHz
M1[1] 3.01 dBm
1Pk 2.463010000 GHz
View
D2
50 dBm oMb i oot o b il
-60 dBr‘n
-70 dBm
i
CF 2.4835 GHz Span 60.0 MHz
e Mode 802.11 g
- Low Channel:
Offs 0.62 dB * RBW 100 kHz
ALt 30dB *VBW 300 kHz D2[1] -34.77 dB
Ref 20.00 dBm SWT 10ms -13.413000000 MHz
M1[1] 1.38 dBm
1Pk 2.413230000 GHz
X 10 dBm
View M1
OdBm Joi'uilliiYJllw
mpl -28.260 dBm: pi T
| |
-40 dBm
il
I'CIDI|II
-60 dBr‘n
-70 dBm
| i
CF 2.4 GHz Span 60.0 MHz
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- High Channel:

®

*

1Pk
View

e Mode 802.11 n20

- Low Channel:

®

Offs 0.62 dB * RBW 100 kHz
*Att 30dB *VBW 300 kHz D2[1] -31.86 dB
Ref 20.00 dBm SWT 10ms -13.413000000 MHz
M1[1] 1.38 dBm
1Pk 2.413230000 GHz
- 10 dBm
View M1
0 dBm T | A | YJ Lo oy
-10 dBr‘n JW M\
-20 dBm

D DEKRA

Offs 0.62 dB * RBW 100 kHz
Att 30 dB * VBW 300 kHz D2[1] -40.98 dB
Ref 20.00 dBm SWT 10ms 28.756000000 MHz
‘ M1[1] 3.91 dBm
2.455713000 GHz
10 Bm
.500 dBm i
-30 dBm
D2
-40 dBm M
50 dBm "WWMMWM
-60 dBm
-70 dBm

CF 2.4835 GHz

Span 65.0 MHz

—30 dBrl -28.580 dBm:

-40 dBm

-60 dBm

-70 dBm

CF 2.4 GHz
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- High Channel:
Offs 0.62 dB * RBW 100 kHz
* Att 30 dB * \VBW 300 kHz D2[1] -42.28 dB
Ref 20.00 dBm SWT 10ms 28.366000000 MHz
‘ M1[1] 3.75 dBm
1Pk |, 2.455713000 GHz
view | 10 R
480 dBr
-30 dBm
2
-40 dBm
50 dBm ettt osopthesbabn oot ol
-60 dBm
-70 dBm
i

CF 2.4835 GHz

Span 65.0 MHz

Verdict: PASS
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FCC 15.247 (e) /| RSS-247 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 power spectral density was measured using the method according to point “11.10.5 Method AVGPSD-2” of

ANSI C.63.10-2013.

Mode 802.11 b

Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Average Power Spectral Density 3.75 416 6.74
(dBm)
Average Power Spectral Density ) i i
with Duty Cycle Correction (dBm) 3.24 3.65 6.23
Measurement uncertainty (dB) <+2.57
Mode 802.11 g
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Average Power Spectral Density 7.35 761 541
(dBm)
Average Power Spectral Density ) i i
with Duty Cycle Correction (dBm) 6.74 7.00 4.80
Measurement uncertainty (dB) <+2.57
Mode 802.11 n20
Low Channel Middle Channel High Channel
2412 MHz 2437 MHz 2462 MHz
Average Power Spectral Density 755 7.49 553
(dBm)
Average Power Spectral Density ) i )
with Duty Cycle Correction (dBm) 6.91 6.85 4.89
Measurement uncertainty (dB) <+2.57

Verdict:

PASS
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e Mode 802.11 b — Power Spectral Density

- Low Channel:

®

Offs 0.62 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -3.75 dBm

Ref 10.00 dBm SWT 5ms 2.411315000 GHz
1Rm

Avg

]

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 16.5 MHz

- Middle Channel:

®

Offs 0.62 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -4.16 dBm
Ref 10.00 dBm SWT 5ms 2.436091000 GHz

IRM Iy 4Bm M

e e asnell .va\ [

-10 dBm
e i =

-20 dBr|n / \‘ -
V VN

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 16.68 MHz
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- High Channel:

®

1Rm
Avg

D DEKRA

Offs 0.62 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -6.74 dBm
Ref 10.00 dBm SWT 5nms 2.462697000 GHz
0 dBm M1

-10 dBT‘i /f‘f,.,,.." W"W ‘/{MM“‘“\A\‘

-20 dBr‘n

-30 dBry

-60 dBm

>

-70 dBm

-80 dBm

CF 2.462 GHz

Span

17.22 MHz

e Mode 802.11¢g

- Low Channel:

1Rm
Avg

Offs 0.62 dB
Att 20dB
Ref 10.00 dBm

RBW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

2.409492000 GHz

-7.35 dBm

ahafisan

1

=

A aho

AfAsAN A

TN

-10 dBm ﬂuw'pu LR A

F
A i
LA R

.
.
=

AlAM A

AR R

ML R

::”"‘_—'_5-

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz

Span

24.96 MHz
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- Middle Channel:

1Rm

Avg

Offs 0.62 dB
Att 20dB
Ref 10.00 dBm

RBW 100 kHz
VBW 300 kHz
SWT 5ms

M1[1]

D DEKRA

-7.61 dBm

2.442004000 GHz

afefinanahanthohhdha bk f

Al hanagd AAAAN A

-10 dBm iy

TR E TP v Ty T e

DL A R L

_-u--ﬁ'_'d_'S

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz

Span 24.96 MHz

- High Channel:

®

1Rm

Avg

Offs 0.62 dB RBW 100 kHz

Att 20dB VBW 300 kHz M1[1] -5.41 dBm
Ref 10.00 dBm SWT 5ms 2.458225000 GHz
O dB“l Ml

Lo am AW MW A,

-20 dBT“. ,{JJ

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz

Span 25.08 MHz

Report No: (NIE) 63928RRF.001A1

Page 47 of 65

2021-06-15



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29507456

e Mode 802.11 n20

- Low Channel:

®

Offs 0.62 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -7.55 dBm
Ref 10.00 dBm SWT 5ms 2.413857000 GHz

IRM Iy 4Bm
Avg M1

-10 dBm Wujwnwh Tl i ﬂvﬁuhvn'fhv"“ n‘r«.vnvﬂvnuxvhr " Mhnvfl' u‘v**"""ll-hv“q"uhu "V\'l
-20 dBm

=

=
-+
4
=}

-30 dB‘ L
7

-40 dB- \\NWMM'?V

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz Span 26.34 MHz

- Middle Channel:

®

Offs 0.62 dB RBW 100 kHz
Att 20 dB VBW 300 kHz M1[1] -7.49 dBm
Ref 10.00 dBm SWT 5ns 2.438853000 GHz

1Rm 0 dBm
Avg M1

-10 dBm NPT ITY L TEPERES | LYY nhnﬂnxn‘m%nnnhnﬂh ILETLIR

| ")(ﬂ FER LN A N AR AL A L A ww”\\‘\
-20 dBm

-30dBr‘n J 11
4

-40 d Vol \*A\;HII m

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz Span 26.28 MHz
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- High Channel:
Offs 0.62 dB * RBW 100 kHz
*Att 20 dB * VBW 300 kHz M1[1] -5.53 dBm
Ref 10.00 dBm SWT 5ms 2.456997000 GHz
1\52‘ 0 dBm —
o awmﬂrwWwwmkwmwwww,
-20 dBm %1
30 dBm f \N
sGL | -50 dB.|..
-60 dBm
70 dBm
-80 dBr|n

D DEKRA

CF 2.462 GHz

Span 26.4 MHz
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FCC 15.247 (d) / RSS-247 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 (uVv/m) Field strength Measurement
(MHz) (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 43.5 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.

RESULTS:

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

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

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-17
GHz and at distance of 1m for the frequency range 17 GHz-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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Frequency range 30 MHz - 1 GHz:

The spurious frequencies detected do not depend on the operating channel neither modulation.

Spurious frequencies at less than 20 dB below the limit:

D DEKRA

Spurious Emission Level | Polarization Detector Measurement
frequency (dBuV/m) Uncertainty (dB)
(MH2z)
37.8570 26.28 \Y Quasi-Peak <+ 4.94
50.5640 25.56 \Y Quasi-Peak <+ 4.94
128.2125 26.81 \Y Quasi-Peak <+ 4.94
640.0330 32.13 )Y Quasi-Peak <+ 4.94

e Mode 802.11 b:

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

in the 1-26 GHz range including the

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GH2)
55.30 Peak
2.38933 21.62 \% Average <+ 3.98
3.2160 47.09 V Peak <+ 4.60
56.42 Peak
4.8240 53.86 \% Average <+ 4.60
7.2345 40.43 V Peak <+ 4.60
9.6480 45.32 \Y Peak <t 4.60

- MIDDLE CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GH2)
3.2490 46.59 \Y Peak <+4.11
4.8735 52.93 H Peak <t 4.60
9.7480 44.61 \Y Peak <t 4.60
- HIGH CHANNEL. Spurious frequencies at less than 20 dB below the limit:
Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GH2)
54.90 Peak
2.4890 5159 H Average <+ 3.98
3.2825 51.81 Peak <+ 4.60
56.08 Peak
4.9240 52 92 \Y Average <+ 4.60
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OFDM modes:

D DEKRA

For spurious emissions in the range 30 MHz - 26 GHz (except field strength at the band edges that was performed
for all modes) a preliminary scan was performed to determine the worst case mode. Herein the results for the worst
case mode: 802.11g.

Spurious emissions in the Restricted Bands 2.31-2.39 GHz and 2.4835-2.5 GHz are measured for all modes.

Mode 802.11 g

- LOW CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GHz)
62.34 Peak
2.3813 2332 Y, Average <+ 3.98
3.2155 45.22 )Y Peak <+ 4.60
4.8230 52.71 )Y Peak <+ 4.60
7.2365 40.52 )Y Peak <+ 4.60

- MIDDLE CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GH2)
3.2495 51.43 V Peak <+ 4.60
58.31 Peak
48795 43.43 v Average <t 4.60
7.3160 48.27 V Peak <+ 4.60

- HIGH CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBpv/m) Uncertainty (dB)
(GHz)
65.65 Peak
2.4839 27 59 Vv Average <+ 3.98
3.2825 51.25 \Y Peak <+ 4.60
59.04 Peak
4.9225 17 25 Vv Average <+ 4.60
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e Mode 802.11 n20

D DEKRA

The results in the next tables show the maximum measured levels in the Restricted Bands 2.31-2.39 GHz
and 2.4835-2.5 GHz.

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with
average detector for checking compliance with the average limit.

- LOW CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GH2)
64.16 Peak
2.3896 26.86 Y, Average <+ 3.98

- MIDDLE CHANNEL. No spurious detected at less than 20 dB below the limit:

- HIGH CHANNEL. Spurious frequencies at less than 20 dB below the limit:

Spurious Emission Level | Polarization | Detector Measurement
frequency (dBuv/m) Uncertainty (dB)
(GHz)
65.51 Peak
2.4839 28.13 Y, Average <+ 3.98
1GHz<f<3GHz: <+4.11

Measurement Uncertainty (dB):

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz:

The spurious frequencies detected do not depend on the operating channel neither modulation.

60T
1 FOC 15247 QPK
501
+ [
§ 40 /
=
Sl v
c 30+ : v
Q -;‘ } '] l‘lff Al i . H )
4207 * L b, W it
T Wy et A
10+ e -
0 t t t +—t t t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency inHz
Preview Result 1V-PK+ Preview Result 1 H-PK+ FCC 15247 QPK
¢ Final_ResutQPK ¢ Final_Result PK+
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e Mode 802.11b

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:

D DEKRA

FCC15.247 Re gtiicted Bands PK

Level in dBuV/m

{0

w A
o o

)

——— Preview Result2V-AVG
Preview Result 2H-AVG
-  FCC 15247 Restricted Bands PK
¢ Final_Result PK+

Frequency inHz

Preview Result 1 V-PK+
Preview Result 1 H-PK+

-------------- FCC 15.247 Restricted Bands AVG

Final_ResutAVG

The peak above the limit is the carrier frequency.

- Middle Channel:

FOC 15247 Restficted Baids PK

Level in dBpV/m
[e2]
it

601
40J- T - " ot
30 ! } {
1G 2G 3G
Frequency inHz
———— Preview Result 2V-AVG Preview Result 1 V-PK+
Preview Result 2H-AVG Preview Result 1 H-PK+

= FCC 15247 Restricted Bands PK
L 3 Final_Result PK+

-------------- FCC 15247 Restricted Bands AVG

Final_ResutAVG

The peak above the limit is the carrier frequency.
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