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Test report

USA FCC Part 15.247, 15.209
CANADA RSS-247, RSS-Gen

Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -2483.5 MHz, and
5725 - 5850 MHz.
Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt
Local Area Network (LE-LAN) Devices.
General Requirements and Information for the Certification of Radio Apparatus.

Identificacion del objeto ensayado....................  Electro-mechanic lock
Identification of item tested

MarCa ..o Ojmar
Trademark
Modelo y/o referencia tipo ...

¢ P NEXO NLX1
Model and /or type reference
Other identification of the product .................  FCC ID: 2ANY70JM002
Final HW version ..........cccccevvvvvvvvcn s Main board: HW2.0

Antenna: Hw1.8

Final SWversion ...l NOt provided data
Caracteristicas ... Technologies
Features -WIFI:

Lock, by default, Works with 802.11g protocol (Assuming that router
is working in that protocol too). If router is working in 802.11b
protocol, lock will work in 802.11b protocol too. Working channels
are configurable (From 1 to 13). Common used channels are 1, 6 or
11 (One per system). WiFi module that is integrated in the lock does
not support 802.11n standard.

Solicitante.......cccccecvvvvvvvvvcrciccinnicieieieeeees. - OJMAR SLA.

Applicant Poligono Industrial de Lerun s/n 20870, Elgoibar, Gipuzkoa, SPAIN
Método de ensayo solicitado, norma................. USA FCC Part 15.247 10-1-17 Edition: Operation within the bands 902
Test method requested, standard - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

USA FCC Part 15.209 10-1-17 Edition: Radiated emission limits;
general requirements.

CANADA RSS-247 Issue 2 (February 2017).
CANADA RSS-Gen Issue 4 (November 2014).

Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01
DTS Meas Guidance v04 dated 04/05/2017.

ANSI C63.10-2013: American National Standard for Testing Unlicensed
Wireless Devices.
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RESUNAO ool [N COMPLIANCE
Summary
Aprobado por (nombre /cargoy firma) .......... A, Llamas Firmado digitalmente
Approved by (name / position & signature) RF Lab. Manager por ALEJANDRO
LLAMAS RODRIGUEZ
. Fecha: 2018.02.15
FeCha de reallzaCIdn ""'""""""""""""""""""": 2018'02'15 17:28:02 +O1IOOI

Date of issue

Formato de informe NO. ........cccooverinniiicinen : FDTO08_20
Report template No
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Competences and guarantees

DEKRA Testing and Certification 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 laboratory with a measurement facility in compliance with the requirements of
Section 2.948 of the FCC rules and has been added to the list of facilities whose measurements data will be accepted
in conjuction with applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration
Number: 720267.

DEKRA Testing and Certification is a laboratory with a measurement site in compliance with the requirements of
RSS 212, Issue 1 (Provisional) and has been added to the list of filed sites of the Canadian Certification and
Engineering Bureau. Reference File Number: ISED 4621A-2.

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

DEKRA Testing and Certification 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 at the
time of performance of the test.

DEKRA Testing and Certification 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.

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.

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 and the Accreditation Bodies.

Uncertainty
Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification internal document PODTO000.
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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 Model Serial N° Date of reception

55553/032 Electro-mechanic lock NEXO NLX1 2017-12-22

1. Sample S/01 has undergone following test(s).
All radiated tests indicated in appendix A.

Sample S/02 is composed of the following elements:
Control N° Description Model Serial N° Date of reception

55553/033 Electro-mechanic lock with NEXO NLX1 2018-01-08
temporary antenna connector

1. Sample S/02 has undergone following test(s).

All conducted tests indicated in appendix A.

Test sample description

RFID “locker lock” device @ 13,56 MHz power supplied by 4 AA alkaline non-rechargeable batteries. Includes NFC
communication for maintenance purposes. Devices also includes a WiFi antenna @ 2.4GHz in order to communicate with
an already certified router

Operation modes:

- On line: lock communicates with a card (RFID communication). After that Reading, lock communicates via WiFi with
the server. This server is the one that grants or denies the card permissions and sends back an order to the lock in order
to open/close/reject operation.

Off line: Lock Works as a regular RFID lock. Once card is approached lock will perform the operation (No WiFi
communication is made).

In both cases, NFC communication is made for maintenance purposes.

Identification of the client
OJMAR S.A

Poligono Industrial de Lerun s/n

20870, Elgoibar, Gipuzkoa, SPAIN
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Testing period

D DEKRA

The performed test started on 2017-12-22 and finished on 2018-01-08.
The tests have been performed at DEKRA Testing and Certification.

Environmental conditions

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

Temperature Min. :_15 €
Max. = 35°C
Relative humidity mg(::%%ﬁ)
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

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

Temperature Min. =15 °C

P Max. = 35 °C

. . Min. =20 %
Relative humidity Max. = 75 %
Alir pressure Min. = 860 mbar
P Max. = 1060 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Normal site attenuation (NSA)

< +4 dB at 10 m distance between item under test and
receiver antenna, (30 MHz to 1000 MHz)

Field homogeneity

More than 75% of illuminated surface is between 0 and 6
dB (26 MHz to 1000 MHz).

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 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness >100dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q
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Remarks and comments

1; The tests have been performed by the technical personnel: José Alberto Aranda.

2: Used instrumentation:

Conducted Measurements

Spectrum analyser Agilent E4440A
Signal and spectrum analyzer R&S FSV40
Wideband Power sensor R&S NRP-Z81

Semianechoic Absorber Lined Chamber ETS FACT3

BiconicalLog antenna ETS LINDGREN 3142E

Multi Device Controller EMCO 2090

Double-ridge Guide Horn antenna 1-18 GHz
SCHWARZBECK BBHA 9120 D

Broadband Horn antenna 18-40 GHz
SCHWARZBECK BBHA 9170

EMI Test Receiver R&S ESU 40

Spectrum analyser Rohde & Schwarz FSW50

RF pre-amplifier 30 MHz-6 GHz BONN BLNA

RF pre-amplifier 1-18 GHz Bonn Elektronik BLMA

1.
2.
3.

Radiated Measurements
L 200sTP
2.

3.

4.

5.

6.

7.

8.

0360-01N

S. 0118-1M
10.

RF pre-amplifier 18-40 GHz BONN ELEKTRONIK
BLMA 1840-1M

Last Cal. date
2017/10
2017/07
2017/04

Last Cal. date
N.A.

2017/07
N.A.

2016/11

2017/03

2016/03
2015/12

2017/07

2016/02

2015/12

Cal. due date
2019/10
2019/07
2019/04

Cal. due date
N.A.

2020/04
N.A.

2019/11

2020/03

2018/03
2017/12

2018/07

2018/02

2017/12

D DEKRA
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Testing verdicts

D DEKRA

Not applicable ... : N/A
PSS .. : P
FaIL .o : F
NOT MEASUIEd ......evieiiiiiiieie et : N/M

1. WiFi 2.4 GHz (802.11b/g).

FCC PART 15 PARAGRAPH

VERDICT

NA|l P | F [NM

Section 15.247 Subclause (d) / RSS-247 5.5.

Emission limitations radiated
(Transmitter)

Section 15.247 Subclause (a) (2) / RSS-247 5.2. (a) 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-247 5.4. (d) Maximum output power and P
antenna gain
Section 15.247 Subclause (d) / RSS-247 5.5. Emission limitations P
conducted (Transmitter)
Section 15.247 Subclause (d) / RSS-247 5.5. Band-edge emissions P
compliance (Transmitter)
Section 15.247 Subclause (e) / RSS-247 5.2. (b) Power spectral density P
p

Report No: (NIE)

55553RRF.001 Page 8 of 48

2018-02-15



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.LF. A29 507 456

Appendix A — Test result “WiFi 2.4 GHz

(802.11b/g)”
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TEST CONDITIONS

Power supply (V):
Vhom = 6.0 Vdc
Vinax = N/A
Vinin = N/A

The subscripts nom, min and max indicate voltage test conditions (nominal, minimum and maximum respectively,
as declared by the applicant).

Type of power supply = DC voltage from alkaline batteries.
Type of antenna = Integral antenna

Operating Temperature Range (°C):
Th= +15t0 + 35

N/A: Not Applicable.

TEST FREQUENCIES:

For WiFi 802.11b/g:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz

The test set-up was made in accordance to the general provisions of FCC DTS Measurement 558074 D01 DTS
Meas Guidance v04 dated 04/05/2017.

The sample was used to configure the EUT to continuously transmit at a specified output power in all channels
with different modes and modulation schemes.

The field strength at the band edges was evaluated for each mode for the channel under test.

Report No: (NIE)
55553RRF.001 Page 11 of 48 2018-02-15



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafa
C.I.LF. A29 507 456

CONDUCTED MEASUREMENTS

D DEKRA

The equipment under test was set up in a shielded room and it is directly connected to the spectrum analyzer.

EUT

RADIATED MEASUREMENTS

SPECTRUM
ANALYZER

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance of
3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn

antenna).

For radiated emissions in the range 1 GHz-25 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 hon-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 was varied from 1 to 4 meters to find the maximum radiated

emission.

Measurements were made in both horizontal and vertical planes of polarization.
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Radiated measurements setup f <1 GHz

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ | 3 mdistance
1%
AntennaMast

| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor

Radiated Measurements

Radiated measurements setup f > 1 GHz

D DEKRA

Preamplifier

VWAWWWWWWWWWWWWVNY

Horn antenna
EUT

~\ s B
1 m distance

i

Spectrum
analyser

Shielded control room for
radiated measurements
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RESULTS

(see next plots)

Occupied Bandwidth

D DEKRA

Mode B
Lowest frequency | Middle frequency | Highest frequency

2412 MHz 2437 MHz 2462 MHz

99% bandwidth (MHz) 14.4457 14.3929 14.4998

-26 dBc bandwidth (MHz) 17.7670 17.8330 17.7320

Measurement uncertainty (kHz) <+50
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz

99% bandwidth (MHz) 16.7407 16.8482 16.6929

-26 dBc bandwidth (MHz) 23.0280 24.5430 23.2320
Measurement uncertainty (kHz) <+50
Report No: (NIE)
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Mode B

Lowest Channel

- Agilent

Ref 26 dBm Atten 30 B

#Peak

Log

14

dB/ mv#”ﬁmuu{wmwﬁ%“ﬂﬂwﬂ%ﬁWﬂ”%waM.

It L
/" g

P ey v&#ﬂﬁ ﬂ\ﬁhdﬁ Ak
LaPAw
M1 52
Center 2.412 88 GHz Span 30 MHz
#Res BH 3008 kHz #\JEH 918 kHz Sweep 1BGE ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.60 7
14.4457 MHz ®dB -26.00 dB

Transmit Freq Error -1687.638 kHz
% dB Bandwidth 17.767 MHz

Middle Channel

- Agilent
Ref 20 dBm Atten 38 dB
#Peak
Log
l@ '1.|| r\-"JhM"“ ﬂ“ "\"‘“’ h"‘ll
4B/ fﬁm M“%
i
;r"' N

vy e
LaAw
M1 52
Center 2.437 08 GHz Span 38 MHz
#Res BH 3008 kHz #\JEH 918 kHz Sweep 1BGE ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 7

14.3929 MHz % dB -26.00 dB

Transmit Freq Error -51.834 kH=
% dB Bandwidth 17.833 MHz
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Highest channel

¥ Agilent
Ref 20 dBm Atten 38 dB
#Peak
Log
1@ hee J-th"— e
4B/ ﬂ:.r\mw AEaa | | U\'\wwi NQ'\'\
—)rm"” “1%(—
f'ﬁN b AU P e
Aol aapy, RV
LaAy
Ml 52
Center 2.462 @8 GHz Span 38 MHz
#Res BH 300 kHz #UBH 918 kHz Swesp 1BEG ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
14 4998 MHZ ®dB -26.00 dB

Transmit Freq Error  -63.347 kHz
% dB Bandwidth 17.732 MHz

Mode G

Lowest Channel

# Agilent

Ref 26 dBm Atten 30 B
#Peak

dB,/ AN VLL T WO PO Y LN DT Ll NP Y LTI RO W, Iy Y WU 1 FT LR )
i) ¥ Lk 4 wr A ¥ L il L4 B

M Mgy

PT'(M
LaAv
M1 52
Center 2.412 08 GHz Span 38 MHz
#Res BH 3008 kHz #\JEH 918 kHz Sweep 1BGE ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 7
16.7407 MHz ®dB -26.00 dB

Transmit Freq Error -6B.513 kH=
% dB Bandwidth 23.028 MHz
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Middle Channel

¥ Agilent
Ref 20 dBm Atten 38 dB
#Peak
Log
18
dB/ st LRI LN
LaAy
Ml 52
Center 2.437 @8 GHz Span 38 MHz
#Res BH 300 kHz #UBH 918 kHz Swesp 1BEG ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

16.8482 MHz x dB  -26.60 dB

Transmit Freq Error  -117.170 kHz
% dB Bandwidth 24.543 MHz

Highest Channel

¥ Agilent
Ref 26 dBm Atten 30 dB
#Peak
Log
18
dB/ PoLE Ny el g e b,

¢
‘”"’Tw N%“ﬁm )

Ui i

LaPy

Ml Sz

Center 2.462 @B GHz Span 38 MHz
#Res BH 300 kHz #UBH 918 kHz Swesp 1BEG ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

16.6929 MH=z % dB -26.00 dB

Transmit Freq Error  -96.369 kHz
% dB Bandwidth 23.232 MHz
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D DEKRA

Section 15.247 Subclause (a) (2) / RSS-247 5.2. (a). 6 dB Bandwidth. 6 dB Bandwidth

SPECIFICATION

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

RESULTS

6 dB Bandwidth (see next plots).

Mode B

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 9.850 9.790 10.130
Measurement uncertainty (kHz) <+65.0
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz) 16.436 16.016 16.356
Measurement uncertainty (kHz) <+65.0

Verdict: PASS
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6 dB BANDWIDTH.

Mode B
Lowest Channel

- Agilent

D DEKRA

a Mkrl 9.858 MHz
-0.87 dB

Ref 28 dBm Atten 38 dB
#Peak
Log *
18
dB/
iR 1
S merl Tty
o

dBr
LaPy

WL s2

53 FC

£0f
FTun

Swp

Center 2.412 660 GHz
#Res BH 108 kHz

#YBH 300 kHz

Middle Channel

Span 28 MHz
Sweep 1.931 ms (1086 pts)

# Agilent
Ref 26 dBm Atten 30 dB —5.13 dB
#Peak
Log *
14
dB/
PO i b I
A .

Center 2.437 BBO GHz
#Res BH 180 kHz

#\/EH 3080 kHz

Span 28 MHz
Sweep 1,931 ms (1008 pts)
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Highest Channel

D DEKRA

# Agilent

a Mkrl 18.138 MHz
5.69 dB

Ref 20 dBm Atten 36 dB
#Peak
Log *
14
dB/
1()2 s O LT TUT ey o
o el

Center 2.462 BBA GHz

#Res BH 188 kHz #\EH 300 kHz

Mode G
Lowest Channel

Span 28 MHz
Sweep 1,931 ms (10080 pts)

- Agilent

Ref 20 dBm Atten 38 dB

a Mkrl 16.436 MHz
-0.28 dB

#Peak

dB/

ful M |r|. A h ﬂﬂhr a i
P LTSRN W P LTS L PR L llL'r" r"\-“T.'UmV"l

1 i A f fo it
| K ST T R A T L LT T
¥ ll'l GBS v)('1 L |

0l A N T | [ IR i

-1z2.2

dBm
LaPy

Nuu
Wl s2

53 FC

£0f
FTun

Swp

Center 2.412 600 GHz
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Section 15.247 Subclause (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

For all modes, the maximum conducted output power was measured using the method according to point 9.1.3
(PKPML1 Peak-reading power meter method) of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under§15.247 558074 D01 DTS Meas Guidance v04 dated 05/04/2017.

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

power.

Maximum declared antenna gain: 2.0 dBi.

Mode B: Peak Conducted Output Power:

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 10.81 11.04 12.48
Maximum EIRP power (dBm) 12.81 13.04 14.48
Measurement uncertainty (dB) <+0.33
Mode G: Peak Conducted Output Power:
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 13.15 13.57 14.13
Maximum EIRP power (dBm) 15.15 15.57 16.13
Measurement uncertainty (dB) <+0.33

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.

Verdict: PASS
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Section 15.247 Subclause (d) / RSS-247 5.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the 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. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement -0.17 1.14 1.60
(dBm)
Measurement uncertainty (dB) <+0.78
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement -2.30 -1.47 -0.11
(dBm)
Measurement uncertainty (dB) <+0.78
Mode B
Lowest Channel
Lowest frequency 2412 MHz Limit (dBm)
‘ All peaks are more than 20 dB below the limit. ‘ -20.17 ‘
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Middle Channel

D DEKRA

Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -18.86
Highest Channel
Spurious frequency (MHz) Emission Level Limit (dBm)
(dBm)
882.73 -32.72 -18.40
1890.68 -38.06 -18.40
Measurement uncertainty (dB) <+0.78
Mode G
Lowest Channel
Spurious frequency (MHz) Emission Level (dBm) Limit (dBm)
883.56 -35.72 -22.30
1784.14 -40.46 -22.30
Measurement uncertainty (dB) <+0.78
Middle Channel
Spurious frequency (MHz) Emission Level Limit (dBm)
(dBm)
882.73 -33.01 -21.47
1890.68 -39.67 -21.47
<+0.78

Measurement uncertainty (dB)
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Highest Channel

D DEKRA

Spurious frequency (MHz) Emission Level Limit (dBm)
(dBm)
882.73 -33.02 -20.11

Measurement uncertainty (dB)

<+0.78

Verdict: PASS
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Mode B

Lowest Channel

Spectrum I ?
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Note: The peak shown in the plot above the limit is the carrier frequency.
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] o
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Highest Channel

Spectrum I "g’
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Note: The peak shown in the plot above the limit is the carrier frequency.

Mode G
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] o
Spectrum A
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Note: The peak shown in the plot above the limit is the carrier frequency.
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Middle Channel

Spectrum I "g’
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Section 15.247 Subclause (d) / RSS-247 5.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the 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. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Note: 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.

LOW FREQUENCY SECTION 2412 MHz (b/g)

Mode B

See next plot.
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Verdict: PASS
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Mode G
See next plot.
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Section 15.247 Subclause (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 maximum power spectral density level in the fundamental emission was measured using the method PKPSD
(Peak PSD) according to point 10.2. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v04 dated 05/04/2017.

Power spectral density (see next plots).

Mode B
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -0.08 2.24 2.21
Measurement uncertainty (dB) <+0.78
Mode G
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -2.28 -2.11 -1.03
Measurement uncertainty (dB) <+0.78

Verdict: PASS
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Power spectral density.
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Section 15.247 Subclause (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 (uV/m) Field strength Measurement
(MHz) (dBpVv/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.

RSS-247. Attenuation below the general field strength limits specified in RSS-Gen is not required.

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-1000
MHz and at distance of 1m for the frequency range 1 GHz-25 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-1000 MHz.

D DEKRA

Note: The spurious emissions below 1 GHz do not depend on either the operating channel selected in the EUT.

Spurious levels operating (radiated) closest to limit.

Mode B

Mode G

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuv/m) Uncertainty (dB)
167.74 \Y Quasi-peak 30.25 +3.88
177.83 H Quasi-peak 24.60 +3.88
400.06 \YJ Quasi-peak 36.60 +3.88
500.01 \YJ Quasi-peak 35.00 +3.88
625.05 H Quasi-peak 32.90 +3.88
750.03 H Quasi-peak 27.30 +3.88
875.06 \Y Quasi-peak 33.90 +3.88

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBpV/m) Uncertainty (dB)
170.80 \Y Quasi-peak 33.00 +3.88
374.98 H Quasi-peak 24.60 +3.88
405.83 \Y Quasi-peak 34.20 +3.88
500.01 \Y Quasi-peak 32.50 +3.88
624.99 H Quasi-peak 36.60 +3.88
640.03 Vv Quasi-peak 34.50 +3.88
875.06 \Y Quasi-peak 36.10 +3.88
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Frequency range 1 GHz-25 GHz.

The results in the next tables show the maximum measured levels in the 1-25 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

The field strength at the band edges was evaluated for each mode for the channel under test.

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

1. WiFi 2.4GHz 802.11

1.1. CHANNEL 1: LOW (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz and inside restricted band
2.31-2.39 GHz.

Mode B
Spurious frequency Polarization Detector Emission Level | Measurement
(GHz2) (dBuVv/m) Uncertainty (dB)
6.4318 V Peak 42.6 +4.87
Mode G
Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
6.4317 H Peak 41.90 +4.87

1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz.

Mode B
Spurious frequency Polarization Detector Emission Level | Measurement
(GH2) (dBuVv/m) Uncertainty (dB)
6.4852 H Peak 43.24 +4.87
Mode G
Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBpv/m) Uncertainty (dB)
6.4852 H Peak 41.49 +4.87
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1.3. CHANNEL 11: HIGH (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz and inside restricted
band 2.4835-2.5 GHz.

Mode B

Mode G

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBpV/m) Uncertainty (dB)
2.4864 \ Peak 53.70 +4.87
6.5652 \% Peak 43.01 +4.87

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuVv/m) Uncertainty (dB)
6.5652 \ Peak 42.28 +4.87

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
Mode B (this plot is valid for all three channels).

RBW 100 kHz
VBW 300 kHz
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Mode G (this plot is valid for all three channels).
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FREQUENCY RANGE 1 GHz to 3 GHz.

1. WiFi 2.4GHz 802.11

Mode B: CHANNEL 1 (2412 MHz).

Spectrum

S
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Note: The peak above the limit is the carrier frequency.

Mode G: CHANNEL 1 (2412 MHz).

Spectrum I uf
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Note: The peak above the limit is the carrier frequency.
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Mode B: CHANNEL 6 (2437 MHz).

Spectrum
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Mode B: CHANNEL 11 (2462 MHz).
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Mode G: CHANNEL 11 (2462 MHz).
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FREQUENCY RANGE 3 GHz to 18 GHz.

1. WiFi 2.4GHz 802.11

Mode B: CHANNEL 1 (2412 MHz).
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Mode G: CHANNEL 1 (2412 MHz).
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Mode B: CHANNEL 6 (2437 MHz).
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Mode G: CHANNEL 6 (2437 MHz).
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Mode B: CHANNEL 11 (2462 MHz).
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Mode G: CHANNEL 11 (2462 MHz).
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FREQUENCY RANGE 18 GHz to 26 GHz.

1. WiFi 2.4GHz 802.11

Mode B (this plot is valid for all three channels).
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Mode G (this plot is valid for all three channels).
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FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

1. WiFi 2.4GHz 802.11

Mode B: CHANNEL 1 (2412 MHz).
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Mode G: CHANNEL 1 (2412 MHz).
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

1. WiFi 2.4GHz 802.11

Mode B: CHANNEL 11 (2462 MHz).
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Mode G: CHANNEL 11 (2462 MHz).
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