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Section 1: Report summary ‘
1.1 Test specification

FCC Part 15 Subpart C, 15.247
Operation within the bands 2400-2483.5 MHz

1.2 Statement of compliance

In the configuration tested the EUT was found compliant
Yes [X No []

This report contains an assessment of apparatus against specifications based upon tests
carried out on samples submitted at Nemko Canada Inc. These tests were conducted on a
sample of the equipment for the purpose of demonstrating compliance with Part 15; Subpart
C. Radiated tests were conducted in accordance with ANSI C63.4-2003.

1.4 Registration number
481407

1.5 Test report revision history

TRF Original report issued

1.6 Limits of responsibility ‘

The date of initial receipt of samples and the date of issue of the report.

This test report has been completed in accordance with the requirements of ISO/IEC 17025.

Nemko S.p.A. authorizes the applicant to reproduce this report provided it is reproduced in its entirety and for use
by the company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. Nemko S.p.A.. accepts no responsibility for damages, if any, suffered by any
third party as a result of decisions made or actions based on this report.
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Section 2: Summary of test results ‘

2.1 FCC Part 15 Subpart C — Intentional Radiators, test results

General requirements for FCC Part 15

Part Test description Verdict

§15.31(e) Variation of power source Pass

§15.31(m) Number of operating frequencies Pass

§15.203 Antenna requirement Pass

§15.207(a) Conducted limits Pass

Specific requirements for FCC Part 15 Subpart C, 15.247

Part Test description Verdict

§15.247(a)(1)(i) Frequency hopping systems operating in the 902—928 MHz band N/A

§15.247(a)(1)(ii) | Frequency hopping systems operating in the 5725-5850 MHz band N/A

§15.247(a)(1)(iii) | Frequency hopping systems operating in the 2400-2483.5 MHz band N/A

§15.247(a)(2) Minimum 6 dB bandwidth for systems using digital modulation techniques Pass

§15.247(b)(1) Maximum peak output power of frequency hopping systems operating in N/A
the 2400-2483.5 MHz band

§15.247(b)(2) Maximum peak output power of Frequency hopping systems operating in N/A
the 902-928 MHz band

§15.247(b)(3) Maximum peak output power of systems using digital modulation in the Pass
2400-2483.5 MHz

§15.247(b)(4) Maximum peak output power Pass

§15.247(c)(1) Fixed point-to-point operation with directional antenna gains greater than 6 N/A
dBi

§15.247(c)(2) Transmitters operating in the 2400-2483.5 MHz band that emit multiple N/A
directional beams

§15.247(d) Spurious emissions Pass

§15.247(e) Power spectral density for digitally modulated devices Pass

§15.247(f) Time of occupancy for hybrid systems N/A

Notes: None
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Section 3: Equipment under test (EUT) and application details

3.1 Applicant details

Name: URMET S.p.A.

Federal Registration

Number (FRN): 0022261259

Grantee code REA

Address: Via Bologna, 188 — 10154 Torino (TO) — ltaly
City: Torino (TO)

Province/State: TO

Post code:

Country: Italy

3.2 Modular equipment

Single modular approval
Yes []

Limited single modular approval
Yes [ ]

No [X|
No [X]

3.3 Product details

Grantee code: REA
Product code: 171732

DTS — Digital Transmission system

Video door phone with wireless module WI FI
Model name/number: | 1717/32

Variant Model num: 1717/34

Serial number: NA

3.4 Application purpose

Original certification
Change in identification of presently authorized equipment

Original FCC ID: Grant date:

Class Il permissive change or modification of presently authorized equipment

3.5 Composite/related equipment

The EUT is a composite device subject to an additional equipment authorization
Yes [X] No []

The EUT is part of a system that operates with, or is marketed with, another device that
requires an equipment authorization

Yes [] No [X]

If either of the above is “yes”:

has been granted under the FCC ID(s) listed below:

is in the process of being filled under the FCC ID(s) listed below: FCC
ID:REA171732

is pending with the FCC ID(s) listed below:

has a mix of pending and granted statues under the FCC ID(s) listed below:
FCC ID: FCC ID: REA171732

FCC ID:
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Section 3: EUT and application details WIFI,1717/32
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3.6 Sample information
2015-09-29
179167

3.7 EUT technical specifications

2400 MHz + 2483.5 MHz
2412 MHz + 2462 MHz
protocol 802.11b :
protocol 802.11 g :
protocol 802.11 n:
802.11b: 8.57 MHz
802.11g: 16.427 MHz
802.11n: 17.709 MHz
5 MHz

G1D, W7D

Integral, 2.0dBi gain maximum

Video door phone with wireless module WI FI
Frequency Range

2400 MHz + 2483.5 MHz (2.4 GHz ISM Band)
Number of Channels 11

24Vdc

3.8 Operation of the EUT during testing

Transmitting to maximum power at 2412 MHz, 2442 MHz, 2462 MHz with the following
modulation:

protocol 802.11 b

protocol 802.11g

protocol 802.11n

3.9 EUT setup diagram ‘

DOORPHONE POE PORT

1717131 Lan switch

LOCAL LAN PORT

12 WIRES connector

24 Vdc
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Section 4: Engineering considerations

4.1 Modifications incorporated in the EUT
Modifications performed to the EUT during this assessment
None X]  Yes [], performed by Client [_] or Nemko []
Details:

4.2 Deviations from laboratory tests procedures
Deviations from laboratory test procedures
None [X]  Yes [] - details are listed below:

4.3 Technical judgment
None
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Section 5: Test conditions ‘

5.1 Power source and ambient temperatures ‘
Temperature: 15-30 °C

Relative humidity: 20-75 %

Air pressure: 86—106 kPa

When it is impracticable to carry out tests under these conditions, a note to this effect
stating the ambient temperature and relative humidity during the tests shall be recorded
and stated.

The normal test voltage for equipment to be connected to the mains shall be the nominal
mains voltage. For the purpose of the present document, the nominal voltage shall be the
declared voltage, or any of the declared voltages +5 %, for which the equipment was
designed.
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Section 6: Measurement uncertainty ‘

The data and results referenced in this document are true and accurate. The reader is cautioned that there may be
errors within the calibration limits of the equipment and facilities. The measurement uncertainty was calculated for
all measurements listed in this test report according to CISPR 16-4-2 “Specification for radio disturbance and
immunity measuring apparatus and methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in
EMC measurements” and is documented in the Nemko Spa Technical Procedure WML1002. Furthermore,
component and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device.
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| Product: Video door phone with wireless module WIFI,1717/32

Nemko

Nemko Spa
Via del Carroccio, 4
| 20853 Biassono (ltaly)

Section

: Test equipment

7.1 Test equipment list

Equipment Manufacturer Model No. Asset/Serial No. Next cal.
Spectrum Analizer 9 KHz + 40 GHz R&S FSEK 848255/005 09/2016
Broadband preamplifier Schwarzbeck BBV 9718 9718-137 12/2016
Trilog Broadband Antenna Schwarzbeck VULB 9162 9162-025 2018/07
Semi-anechoic chamber Nemko 10m semi-anechoic 530 2016/09
chamber
Antenna mast R&S HCM 836 529/05 NCR
Controller R&S HCC 836 620/7 NCR
EMI receiver 9 kHz = 3 GHz R&S ESCI 100888 2016/09
LISN 9 kHz + 30 MHz R&S ESH2-25 872 460/041 2016/11
Climatic Chamber ESPEC ARS 1100 4100000067 2016/12
Loop antenna R&S HFH2-Z22 831247/011 2017/02
EMI receiver 20 Hz + 8 GHz R&S ESU8 100202 2016/04
Bilog antenna 1 +18 GHz Schwarzbeck STLP 9148-123 123 09/2018
Double Ridged Waveguide Horn RF SPIN DRH40 061106240 08/2016
Wide band Amplifier 18 GHz + 40 GHz MITEQ AMF-5F-18004000- 128061 12/2016
37-8P
High pass filter Wainwright Instruments WHNX6-2555-3500- 01 11/2016
26500-60CC

Note: N/A = Not applicable, NCR = No cal required, COU = Cal on use
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Section 8: Testing data
8.1 Clause 15.31(e) Variation of power source

§ 15.31 Measurement standards.

(e) For intentional radiators, measurements of the variation of the input power or the radiated signal level of the
fundamental frequency component of the emission, as appropriate, shall be performed with the supply voltage
varied between 85 % and 115 % of the nominal rated supply voltage. For battery-operated equipment, the

equipment tests shall be performed using a new battery.

Special notes
None

Test data
Transmit output power was measured while supply voltage was varied from (85 % to 115 % of the nominal

rated supply voltage). No change in transmit output power was observed.

Page 11 of 81 |
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8.2 Clause 15.31(m) Number of operating frequencies

§ 15.31 Measurement standards.

(m)

Measurements on intentional radiators or receivers, other than TV broadcast receivers, shall be performed
and, if required, reported for each band in which the device can be operated with the device operating at
the number of frequencies in each band specified in the following table:

ey raggzr:\tl:; TG EEIED Number of frequencies Location in the range of operation
1 MHz and less 1 Middle
1to 10 MHz 2 1 near top and 1 near bottom
More than 10 MHz 3 1 near top, 1 near middle and 1 near
bottom

Special notes

The frequency range over which the device operates is greater than 10 MHz. The tests were performed on three
operating channels (low, mid, high)

Test data

The frequency band is 2412 MHz (channel 1) to 2472 MHz (channel 13) MHz therefore number of operating
frequencies is 3.

Low frequency / channel 1 2412 MHz
Mid frequency / channel 7 2442 MHz
High frequency / channel 11 2462 MHz
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8.3 Clause 15.203 Antenna requirement

§ 15.203 Antenna requirement.

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this
section. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use
of a standard antenna jack or electrical connector is prohibited. This requirement does not apply to carrier current
devices or to devices operated under the provisions of §15.211, §15.213, §15.217, §15.219, or §15.221. Further,
this requirement does not apply to intentional radiators that must be professionally installed, such as perimeter
protection systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the installer shall be responsible for ensuring that
the proper antenna is employed so that the limits in this part are not exceeded.

Special notes
None

Test data
— The EUT uses a non-detachable antenna to the intentional radiator.

Detailed photo of RF connector:
E.U.T didn’t have antenna connector but integral antenna.
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8.4  Clause 15.207(a) Conducted limits
§ 15.207 Conducted limits.

between the frequency ranges.

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to be
connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in
the following table, as measured using a 50 yH/50 ohms line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of the radio frequency
voltage between each power line and ground at the power terminal. The lower limit applies at the boundary

Conducted limit (dBuV)

Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*

0.5-5 56 46

5-30 60 50

*-Decreases with the logarithm of the frequency.

None

Special notes
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Neutral line
® RBW 9 kHz
Demod AM MT 1 s

Att 0 dB AUTO PREAMP OFL

A D 1 Miz 10 Milz

i | 7™

LASSB

2 AV
cLRWR | MCLAS SR TDS

B I‘II | o

h s
2o ‘\h |

150 kHz 30 MHz

Date: 7.0CT.2015 14:44:55

Fﬂ(ﬂsl lll_lezf;cy Detector
1.1820 4.0 56.0 -52.0 QP
1.2380 34.2 46.0 -11.8 AV
2.0660 34.9 46.0 -11.1 AV
3.9060 -0.1 56.0 -56.1 QP
15.0340 26.1 60.0 -33.9 QP
15.0340 21.2 50.0 -28.8 AV

The spectral scan has been corrected with transducer factors (i.e. cable loss, LISN factors, and attenuators) for determination
of compliance.

A preview measurement was generated with the receiver in continuous scan mode Emissions detected within 6 dB or above
limit were re-measured with the appropriate detector against the correlating limit and recorded as the final measurement.

Receiver/Spectrum analyzer settings:

0.15 MHz to 30 MHz
Preview measurements Final measurement
Receiver: 9 kHz RBW, Peak and Average detector, max hold | Receiver: 9 kHz RBW, Quasi-peak and Average detector
Measurement time 100 ms
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Test data, continued ‘

Phase line

® REW 9 klz
Demod M MT 1=

Att 0 dB AUTO PREAMP OFF

dBpv

80 1 MHz 10 MHz
¢ sGL
1 P
bsc
2 av
CLRWR | BYCASSE s
lsc
1 |
e
_,vk | &pB
\\ AC
L.\ .
\J\Vv
\kl |

AT l i

N B A I PRINI

150 kHz 30 MHz

Date: 7.0CT.2015 14:37:50

Fr((el\tjllﬁezr)mcy Detector
0.3780 28.2 58.3 -30.1 QP
1.2060 7.3 56.0 -48.7 QP
1.4940 17.0 56.0 -39.0 QP
14.9420 14.1 60.0 -45.9 QP
14.9420 9.0 50.0 -41.0 AV
16.4380 2.1 50.0 -47.9 AV

The spectral scan has been corrected with transducer factors (i.e. cable loss, LISN factors, and attenuators) for determination
of compliance.

A preview measurement was generated with the receiver in continuous scan mode Emissions detected within 6 dB or above
limit were re-measured with the appropriate detector against the correlating limit and recorded as the final measurement.

Receiver/Spectrum analyzer settings:

0.15 MHz to 30 MHz
Preview measurements Final measurement
Receiver: 9 kHz RBW, Peak and Average detector, max hold | Receiver: 9 kHz RBW, Quasi-peak and Average detector
Measurement time 100 ms
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8.5 Clause 15.247(a)(2) Minimum 6 dB bandwidth for systems using digital modulation

techniques
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

(a) Operation under the provisions of this Section is limited to frequency hopping and digitally modulated
intentional radiators that comply with the following provisions:

(2) Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz and 5725-5850
MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

1. Test method according 11.8.1 Option 1 of ANSI C63.10-2013.

Special notes

None
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Radiated measurement protocol 802.11b
Low channel 6 dB bandwidth Mid channel 6 dB bandwidth
® / ®
] | i ,
s s -
el / \L N W.’J i K‘"w
_| I N - /4 R
o Kool
i I AN
T 17 ‘ M
I | il |
= i Ml LT
High channel
@ , e T e
- v it MM P - : HH —
i T = o
T
|
T l ] ‘ | I‘ l
Frequency 6 dB bandwidth Limit Margin
(MHz) (MHz) (MHz) (MHz)
2412 8.53 >0.5 8.03
2442 8.57 >0.5 8.27
2462 8.17 > 0.5 7.35
— The peak detector was used
—  The span was wider than RBW.
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Specification: FCC Part 15.247

Test data

Radiated measurement protocol 802.11b
Low channel 99% bandwidth Mid channel 99% bandwidth
® @ B eakiogn
=
F et ) I Ww
2 | /M N o " m\\
oo o] — - setitinn]
B ‘
mr i "l }
[
‘ ‘\ HI L L T L T
High channel 99% bandwidth
® *
' L=
| [t |
= | o] Mw
- /i o
W A N PETIA [ TR
Ll T LI
1 || T
| |
T I
1
Frequency 99% bandwidth Limit Margin
(MHZz) (MHZz) (MHZz) (MHz)
2412 12.30 >0.5 11.80
2442 12.30 >0.5 11.80
2462 12.46 >0.5 11.96
— The peak detector was used
—  The span was wider than RBW.

| Report reference ID 295103-1TRFWL

Page 19 of 81 |




Section 8: Testing data

| Product: Video door phone with wireless module WIFI,1717/32

@mko

Nemko Spa
Via del Carroccio, 4

| 20853 Biassono (ltaly) Specification: FCC Part 15.247

Radiated measurement protocol 802.11g
Low channel 6 dB bandwidth Mid channel 6 dB bandwidth
@ » @ i
2 — il ! ity n m | ‘,VMMMMMI opMadlyd ¢ B
e \ | Ftvnnd ]
I THIM (i |
j | ]
' I[I I
T |
High channel 6 dB bandwidth
® ‘ o 1.1 any
el
| bs ot
A RA AR
T N
Frequency 6 dB bandwidth Limit Margin
(MHz) (MHz) (MHz) (MHz)
2412 16.266 >0.5 15.766
2442 16.427 >0.5 15.927
2462 16.467 >0.5 15.967
—  The peak detector was used
—  The span was wider than RBW.
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| 20853 Biassono (ltaly) Specification: FCC Part 15.247

Test data

Radiated measurement protocol 802.11g
Low channel 99% bandwidth Mid channel 99% bandwidth
® _ s it ®
66 | 2]
fost] ) ‘ ol !
o 2 s W u | "AMW\;H S . 1w MW/\W""‘AV el Al
“‘w«www ] \“MWW
U AR LAIN ’ .
I | | A
3 LAl \| |I . | |
High channel 99% bandwidth
® S .
' i
2]
n jipede W“{l\
] -
I 'I | I [ I L [ I
I
Frequency 99% bandwidth Limit Margin
(MHz) (MHz) (MHz) (MHz)
2412 16.55 >0.5 16.05
2442 16.51 >0.5 16.01
2462 16.47 >0.5 15.97
— The peak detector was used
—  The span was wider than RBW.
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Radiated measurement protocol 802.11n
Low channel 6 dB bandwidth Mid channel 6 dB bandwidth
@ , o ® el
T i : )
— roplabapl ey o o e— Lo [ WMMA41||‘V‘\
I
i ‘ : T !
| | |
ﬂ |
High channel 6 dB bandwidt
® Lo
T ~|ew
2 ap Joun 1 A et i AT
| P
1
LT T '
T
Frequency 6 dB bandwidth Limit Margin
(MHZz) (MHZz) (MHZz) (MHz)
2412 17.508 >0.5 17.008
2442 17.629 >0.5 17.129
2462 17.588 >0.5 17.088
— The peak detector was used
—  The span was wider than RBW.
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Radiated measurement protocol 802.11n
Low channel 99% bandwidth Mid channel 99% bandwidth
® L e S ®
““ ",“ “ W“ [ L5 ]
r - * T [,
T“f | WMAM\WW )] {\W\M ‘“\A“A M Y M" v Mt ‘M\M A
ik o] B
| i ‘| il T ” [
[ T i
| [T l 1 T
!
High channel 99% bandwidt
® e
‘ |
2 e Tha M A uuﬂ'AA
T \“‘MWM
T
l ' |
7 |
Frequency 99% bandwidth Limit Margin
(MHz) (MHz) (MHz) (MHz)
2412 17.628 >0.5 17.128
2442 17.708 >0.5 17.208
2462 17.668 >0.5 17.168
— The peak detector was used
—  The span was wider than RBW.
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8.6

(b)

The maximum peak conducted output power of the intentional radiator shall not exceed the following:

(1)

()

Clause 15.247(b) Maximum peak conducted output power ‘
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

For frequency hopping systems operating in the 2400—2483.5 MHz band employing at least 75 non-overlapping
hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For all other frequency
hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at least 50
hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at least 25 hopping
channels, as permitted under paragraph (a)(1)(i) of this section.

For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.
As an alternative to a peak power measurement, compliance with the one Watt limit can be based on a
measurement of the maximum conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all symbols in the signaling
alphabet when the transmitter is operating at its maximum power control level. Power must be summed across all
antennas and antenna elements. The average must not include any time intervals during which the transmitter is off
or is transmitting at a reduced power level. If multiple modes of operation are possible (e.g., alternative modulation
methods), the maximum conducted output power is the highest total transmit power occurring in any mode.

The conducted output power limit specified in paragraph (b) of this section is based on the use of antennas with
directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section, if transmitting antennas
of directional gain greater than 6 dBi are used, the conducted output power from the intentional radiator shall be
reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

(i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output power of the intentional
radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

(i) Systems operating in the 5725-5850 MHz band that are used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in transmitter peak output
power.

(iii) Fixed, point-to-point operation, as used in paragraphs (b)(3)(i) and (b)(3)(ii) of this section, excludes the use of point-to-
multipoint systems, omnidirectional applications, and multiple co-located intentional radiators transmitting the same
information. The operator of the spread spectrum intentional radiator or, if the equipment is professionally installed, the
installer is responsible for ensuring that the system is used exclusively for fixed, point-to-point operations. The instruction
manual furnished with the intentional radiator shall contain language in the installation instructions informing the operator and
the installer of this responsibility.

None

Special notes
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Test data, continued

Section (3) Results, continued protocol 802.11b

Radiated measurements

Radiated measurements were performed:
- The EUT was measured on three orthogonal axis.

- All measurements were performed:
— using a peak detector

— eirp

- All measurements were performed at a distance of 3 m.

Low channel, horizontal polarization

220 [~
crrum |

Tx Channel
Bandwidtt .53 Mz Power 8.95 din

Low channel, vertical polarization

EA

%

Tx Channel

Middle channel, horizontal polarization

®

§: A

Tx Channel

Middle channel, vertical polarization

High channel, horizontal polarization

3.2 Mz Power .96 dpn

Tx Channel

Bandwidth 8.2 Miz ower 20.71 dBm
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Test data, continued

Section (3) Results, continued protocol 802.11b
Radiated measurements
Radiated measurements were performed:
- The EUT was measured on three orthogonal axis.
- All measurements were performed at a distance of 3 m.
- All measurements were performed:
— using a peak detector w
Notes:
protocol 802.11b:
Horizontal polarization
Frequency Eirp PR LP Gr LC Pmeas
(MHz) dBm dBm dB dBi dB dBm
2412 18.95 -30.74 49.69 8.28 7.82 -30.28
2442 19.71 -30.09 49.8 8.2 7.88 -29.77
2462 19.96 -29.91 49.87 8.15 7.94 -29.70
Frequency Eirp Antenna Output Limit -- --
(MHz) dBm gain power dBm
di (dBm)
2412 18.95 2 16.95 30 -- --
2442 19.71 2 17.71 30 -- --
2462 19.96 2 17.96 30 -- --
Vertical polarization
Frequency Eirp PR LP Gr LC Pmeas
(MHz) dBm dBm dB dBi dB dBm
2412 20.26 -29.43 49.69 8.28 7.82 -28.97
2442 19.74 -30.06 49.8 8.2 7.88 -29.74
2462 20.7 -29.17 49.87 8.15 7.94 -28.96
Frequency Eirp Antenna Output Limit -- --
(MHz) dBm gain power dBm
di (dBm)
2412 20.26 2 18.26 30 -- --
2442 19.74 2 17.74 30 -- --
2462 20.7 2 18.7 30 -- --
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Test data, continued
Section (3) Results, continued protocol 802.11g

Radiated measurements

Radiated measurements were performed:

The EUT was measured on three orthogonal axis.

All measurements were performed at a distance of 3 m.

All measurements were performed:
using a peak eirp

Low cannel, horizontal polarization

Tx Channel
andwidth 16.26 Miiz Powes 22.50 dim

Low channel, vertical polarization

]

%

Tx Channel

Middle channel, horizontal polarization

§: A

Tx Channel

Middle channel, vertical polarization

§: A

Tx Channel

High channel, horizontal polarization

Tx Channel

High channel, vertical polarization

Tx Channel
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Test data, continued

Section (3) Results, continued protocol 802.11g
Radiated measurements
Radiated measurements were performed:
- The EUT was measured on three orthogonal axis.
- All measurements were performed at a distance of 3 m.
- All measurements were performed:
— using a peak eirp
protocol 802.11n:
Horizontal polarization
Frequency Eirp PR LP Gr LC Pmeas
(MHz) dBm dBm dB dBi dB dBm
2412 22.5 -27.19 49.69 8.28 7.82 -26.73
2442 23.59 -26.21 49.8 8.2 7.88 -25.89
2462 24.51 -25.36 49.87 8.15 7.94 -25.15
Frequency Eirp Antenna Output Limit -- --
(MHz) dBm gain power dBm
di (dBm)
2412 22.5 2 20.5 30 -- --
2442 23.59 2 21.59 30 -- --
2462 24.51 2 22.51 30 -- --
Vertical polarization
Frequency Eirp PR LP Gr LC Pmeas
(MHz) dBm dBm dB dBi dB dBm
2412 19.72 -29.97 49.69 8.28 7.82 -29.51
2442 19.61 -30.19 49.8 8.2 7.88 -29.87
2462 19.72 -30.15 49.87 8.15 7.94 -29.94
Frequency Eirp Antenna Output Limit -- --
(MHz) dBm gain power dBm
di (dBm)
2412 19.72 2 17.72 30 -- --
2442 19.61 2 17.61 30 -- --
2462 19.72 2 17.72 30 -- --
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Test data, continued
Section (3) Results, continued protocol 802.11n

Radiated measurements

Radiated measurements were performed:

- The EUT was measured on three orthogonal axis.

- All measurements were performed at a distance of 3 m.

- All measurements were performed:
— using a peak eirp

Low channel, horizontal polarization

Tx Channel

dwidth 17.508 Miz Powex 22.38 dim

Low channel, vertical polarization

Tx Channel

Tx Channel

dwidth 17.629 Miz Power 22.16 dim

Middle channel, vertical polarization

Tx Channel

High channel, horizontal
polarization

®

[
o= [
e
o

Tx Channel

andwideh .6 Mz Powex 23.81 dBm

High channel, vertical
polarization

Tx Channel
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Test data, continued

Section (3) Results, continued protocol 802.11n

Radiated measurements

Radiated measurements were performed:
- The EUT was measured on three orthogonal axis.

- All measurements were performed at a distance of 3 m.

- All measurements were performed:
— using a peak eirp

protocol 802.11n:

Horizontal polarization

Frequency Eirp PR LP Gr LC Pmeas
(MHz) dBm dBm dB dBi dB dBm
2412 22.38 -27.31 49.69 8.28 7.82 -26.85
2442 22.16 -27.64 49.8 8.20 7.88 -27.32
2462 23.8 -26.07 49.87 8.15 7.94 -25.86

Frequency Eirp Antenna Output Limit -- --
(MHz) dBm gain power dBm

di (dBm)
2412 22.38 2 20.38 30 -- --
2442 22.16 2 20.16 30 -- --
2462 23.8 2 21.8 30 -- --
Vertical polarization

Frequency Eirp PR LP Gr LC Pmeas
(MHz) dBm dBm dB dBi dB dBm
2412 18.15 -31.54 49.69 8.28 7.82 -31.08
2442 18.55 -31.25 49.8 8.2 7.88 -30.93
2462 19.05 -30.82 49.87 8.15 7.94 -30.61

Frequency Eirp Antenna Output Limit -- --
(MHz) dBm gain power dBm

di (dBm)
2412 18.15 2 16.15 30 -- --
2442 18.55 2 16.55 30 -- --
2462 19.05 2 17.05 30 -- --

When the DUT power is measured using a radiated test configuration, the EIRP may be directly determined
using the power (logarithmic) approach as follows in Equation (G.7):

EIRP =PR + LP
where
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EIRP is the equivalent (or effective) isotropically radiated power (in same units as PR)
PR is the adjusted received power level, in dBW, dBm, or psd
LP is the basic free-space propagation path loss, in dB

where

EIRP is the equivalent (or effective) isotropically radiated power (in same units as PR)

PR is the adjusted received power level, in dBW, dBm, or psd

LP is the basic free-space propagation path loss, in dB

The received power level is the measured power adjusted for measurement antenna gain, connecting cable
loss, and any external signal amplification or attenuation used in the test configuration. Mathematically, as
in Equation (G.8):

PR = Pmeas -GR + LC + Latten —-Gamp (G.8)

where

Pmeas is the measured power level, in dBW, dBm, or psd

GR is the gain of the receive (measurement) antenna, in dBi

LC is the signal loss in the measurement cable, in dB

Latten is the value of external attenuation (if used), in dB

Gamp is the value of external amplification (if used), in dB

The free-space propagation path loss is determined from Equation (G.9):

LP = 20logF + 20logd - 27.5

Latten =Gamp=0
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8.7 Clause 15.247(d) Spurious emissions ‘
§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

(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)).
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Special notes ‘

§15.209 — Radiated emission limits

Frequency Field strength Measurement distance

(MHz) (UV/m) (dBpV/m) (m)

0.009-0.490 2400/F 67.6—20log(F) 300
0.490-1.705 24000/F 87.6—-20log(F) 30
1.705-30.0 30 29.5 30
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
above 960 500 54.0 3

Notes:

—  F = fundamental frequency in kHz
— In the emission table above, the tighter limit applies at the band edges.
—  For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above the maximum permitted average emission

limit applicable to the equipment under test.

§15.205 — Restricted bands of operation

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960—1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
417725417775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600—4400 Above 38.6
13.36-13.41
— The spectrum was searched from 30 MHz to the 10™ harmonic.
— The EUT was measured on three orthogonal axis.
—  All measurements were performed at a distance of 3 m.
—  All measurements were performed:
— within 30—1000 MHz range: using a quasi-peak detector with 120 kHz/300 kHz RBW/VBW,
— above 1 GHz: using peak detector with 1 MHz/3 MHz RBW/VBW for peak results
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Test data
Duty cycle/average factor calculations

§15.35(c) 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.

Duty cycle/average factor calculations: duty cycle =100%

Tx
Duty cycle/ average factor = 20xlog,,, IO;)M = not applicable
ms
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Test data, continued
6.10.5 Restricted-band band-edge measurements protocol 802.11b, vertical

® *RBW 1 Mz Marker 3 [T2 |
*VBW 3 MHz 100.36 dBpV/m

Ref 107 dBpV/m *%tt 20 dB SWT 2.5 ms 2.461785256 GHz

N

/J;\\ Markdr 1 [T1[]
. Y 104.94 dBpV/m
\ 2461784256 ciz|EM
/ Markdr 2 [11]]
1 FK 90 L2 A0 dRyy .

VIEW 2.483500000 CHz
Markdr 4 [12]|]
B :
|ac
il

W =

N

.48350(0000 GHz

» ' I\ o

~

fl
i
g
s
=
“§
7

Do 5h ap+ \'\MMW 2
o P i
%"M m‘"‘*lww'\ b

3o

Center 2.471 GHz 5 MHz/ Span 50 MHz

6.10.5 Restricted-band band-edge measurements protocol 802.11b, horizontal

® *RBW 1 MHz Markoer 3 [T2 ]
*VBW 3 Milz 98.20 dBpV/m

Refl 107 dBpv/m *ALL 20 dB SWI' 2.5 ms .A61785256 GHz

N

Markqr 1 [T1]]
103.64 dBpv/m

e
0 L161789256 arz |
//'v \\ Markdr 2 [T1[]

1 PK A5 o 1) I

=<0
VIEW 74 2.483504000 GHz

Markgr 4 [T2]]
[2_avigy I
2.483500000 GHz
D1 7 ap*
Lo / Ps
D2

\\ PA

_\5'{“'“/ s dB* W‘“‘w, .
N”MW M b

~

S

—

o

1o

Center 2.471 GHz 5 MHz/ Span 50 MHz
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Test data, continued

®

Ref 106 dBpV/m *Att 2
Bt

*RBW 1 MHz
*VBW 3 MHz
0 dB SWT 2.5 ms

6.10.5 Restricted-band band-edge measurements protocol 802.11n, vertical

Marker 1 [T1
103.11 dBuV/m

N

1

.463067308 Cllz

T

Poas,

Markdr 2 [T1

1

1

Markdr 4 [T2

FLc
3 W\ 2.48350q4000 G |EM
mem Markdr 3 [T2 |1
20 B t—t 7T
2.46162%000 GHz

1

M‘*’\M ,

g 5T 0 aDuv/m
\\ . ]1 i
74 dip* 2.418350¢000 GH»
3N
) PS

Ak VRPN

Ao

D2 5p dB*

R T

3DB

Center 2.471 Clz

®

5 Miz/

6.10.5 Restricted-band band-edge measurements protocol 802.11n,

*RBW 1 Milz

Span

horizontal

Marker 3 [T2

50 Mz

1

*VBW 3 MHz 95.71 dBpv/m
Ref 107 dBpV/m *Att 20 dB SWT 2.5 ms 2.463147436 GHz
’ Markdr 1 [T1[]
Lioo MAJMWH. 103.64 dBpv/m
g ..\1 2.460344949 cHz|IEM
/Mww Markqr 2 [T1][]
=< N M\ 1R7/m
2.483500000 GHz
Markqr 4 [T2]]
i St — Fo7 | roF
V= l \ 2.48350¢000 GHz
74 dlp* \ -
Y PS

o D2 5 dB*

MM m
hadd .

Kbk

3DB

R VTP IS

Cenler 2.471 GHz

5 MHz./

Span

50 MHz
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Test data, continued ‘

6.10.5 Restricted-band band-edge measurements protocol 802.11g, horizontal

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 102.28 dBuv/m
Ref 107 dBpV/m *Att 20 dB SWT 2.5 ms 2.461785256 GHz

1 Markqr 2 [T1[]
Lo MWM) At 61.24 dBuV/m

.
// B \\ 2. 483504000 cHz |EM
I—— Markdr 3 (721
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6.10.5 Restricted-band band-edge measurements protocol 802.11g, vertical

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 Milz 103.71 dBpv/m

Ref 106 dBpv/m *ALL 20 dB SWT 2.5 ms 461785256 GHz

N

Markdr 2 [T1]]

1
- ‘,WMM 4 aB
290 :
3 o
.483504000 ciiz|EM
/;"WW'W\M Ma ke

3 2 )

1 L Tn-p amevrawa
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[2_~vig g

s T G
Elopin ™
viEw »«N“Mw’ B TDE
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2.183500000 GH=z
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0 y
\\N \Lw es
Al im "u‘wr‘ww

2 SfdB* 1 -
|- M,

N

~

4

! 3DB
/ ‘“\’%W Ac
2o
|ac
|2
Center 2.471 GHz 5 MHz/ Span 50 MHz
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Test data, continued

6.10.5 Restricted-band band-edge measurements protocol 802.11b, horizontal

® *RBW 1 MHz Marker 4 [T2
*VBW 3 MHz .4

Ref 111 dBuV/m *Att 25 dB SWI' 2.5 ms 2.41190
[11¢ M T
3. ,
2.412 615 chz|IEM
100
Markdr 2 (11
1 .49 apuv/
viEw 2.30 ) Giiz
o0 —~ =
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> il 1704 anuv/m|zor
= ol !
/i \\
174 alp es
L W/// I\
DY W
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‘/W M L ac
Ry Y L
Lo
2o
Center 2.412 GHz 6 MHz/ Span 60 MHz

6.10.4 Authorized-band band-edge measurements (relative method)

® *RBW 100 kHz Marker 2 [T1 ]
*VBW 300 kHz 51.87 dBPV/m
Ref 103 dBpV/m *ALt 25 dB SWI 10 ms 2.400000000 Gllz
Lo 2 Markdr 1 [71[1 |
97.14 dBuV/m
H,IIM/WX% 2.411423077 cHz |EM
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VIEW 2.400000000 Gllz
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- | \
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4 '\ A W ac
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L
L
1o
Center 2.412 Gliz 6 Miz/ Span 60 Miz
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Test data, continued

@

Ref 108 dBpvV/m

* ALt

25 dB

6.10.5 Restricted-band band-edge measurements protocol 802.11b, vertical

*RBW 1 MHz Marker 3 [T2 ]

*VBW 3 MHz
SWT 2.5 ms

14.35 dABpv/m
390000000 GHz

N

/‘-

Markdr 1 [T1]]
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|00 721142077 cnz| N
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6.10.4 Authorized-band band-edge measurements (relative method)

*RBW 100 kllz
*VBW 300 kHz

Span 60 MHz
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[ 4 Markdr 1 [T1]1 |
97.19 dBpv/m
Hf“”%«.\ 2.411423077 crz|EM
Lo . Markde 2 ro |y
17K /r 48.04 dBuV/m
VIEW 2.400004000 GHz
n < / \ AT RGT 1 11 T
2 AVig 92.77 dBpv/mlopp
] KR i \ 2.41190}846 GHz
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[ ,,s
e \\
\

]
o ]

W 3DB
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Center 2.412 CHz
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Span 60 MHz
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Section 8: Testing data | Product: Video door phone with wireless module WIFI,1717/32

Nemko

Nemko Spa
Via del Carroccio, 4
| 20853 Biassono (ltaly) Specification: FCC Part 15.247

Test data, continued

6.10.5 Restricted-band band-edge measurements protocol 802.11g, vertical

® *RBW 1 MHz Marker 3 [12 ]
*VBW 3 MHz 95.06 dBpV/m
Ref 107 dBpv/m *Att 20 dB SWI 2.5 ms 2.410942308 Gllz

-
Markgr 1 [T1[]
L., T e 103.34 dBuv/m
o / 3 \\ 2.411425077 cHz |EM
NP SO Markqr 2 [T1[]
1 | / ar

1B /m

VIEW 2.390000000 GHz
S Markegr 4 [12[]
2 avil i

g T TDF
|[VIEW|
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D174 b S o
70 it Ps
2 \\"4‘\%

"

I

D2 ,
4M

oo 7 3DB

W#/’ W% ac

a0

10

Center 2.412 Gliz 6 Miz/ Span 60 Milz

6.10.4 Authorized-band band-edge measurements (relative method)

® * RBW 100 kHz Marker 2 [T1 |
*VBW 300 kHz 59.74 dBpvV/m
Ref 98 dBuV/m *Att 15 dB SWT 10 ms 2.400000000 GHz
1 Markdr 1 [T1[]
Lo [ Ly _ v2.0 dBu\{/m
Ak 2. 411423077 ciz| M

Markdr 3 [12|]
53.94 dBuv/m

s
VIEW h 2.40000¢4000 Gliz
S D1 74 d* ) u\ Markdr A [12 1]
2 av] 53.94 dPuV/m
2.400000000 GHz
e \1
Rt

Center 2.412 GHz & MHz/ Span 60 MHz
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