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1. Reference Standards

Standard Description
§15.247 Operation within the bands
'(:S%% Paar‘_t”(:1)5 902-928 MHz, 2400-2483,5 MHz, and
P 5725-5850 MHz.

FCC Part 15 —

(Subpart C) 815.207 Conducted Limits

FCC Part 15 815.209 Radiated emission limits;
(Subpart C) general requirements

FCC Part 15 :

(Subpart C) §15.203 Antenna Requirement

ANSI C63.4:2014

Methods of Measurement of Radio-
Noise Emissions from Low-Voltage
Electrical and Electronic Equipment in
the Range of 9 kHz to 40 GHz

ANSI C63.10:2013

American National Standard for
Testing Unlicensed Wireless Devices
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3. Summary of testing
§15.203 Antenna Requirements
8 15.247 (b)(4)(i) ! PASS
§15.207 (a) Power Line Conducted Emission PASS
§15.209 (a) (f) Radiated Emission PASS
§15.247 (d) Out-of-band emissions PASS
§15.247 (d) 100 kHz Bandwidth of Frequency Band Edges PASS
§15.247 (a) Frequency Hopping Spread Spectrum Specifications
§15.247(a) 20 dB Bandwidth PASS
§15.247(a)(1) Carrier frequency (Hopping Channel) Separation PASS
§ 15.247(a)(1)(iii) Number of Hopping Channels Used PASS
§ 15.247(a)(1)(iii) Time occupancy (Dwell Time) of Each Ch. within a 0,4 x PASS
Nch (sec) Period
§15.247(a)(2) 6dB Minimum Bandwidth N.A.%
§ 15.247(b) Maximum Peak Output Power
§15.247(b) (1) Peak Output Power, radiated (EIRP) PASS
§15.247(b) (3) RF power output, radiated (EIRP) N.A!
§15.247(b) (4) Antenna gain
§15.247(c) Operation with directional antenna gains greater than 6 dBi N.A.
§15.247 (e) Power Spectral Density N.AZ
§15.247 (f) Hybrid systems N.A.
§15.247 () FHSS Transmission characteristics PASS
§15.247 (h) Recognition of occupied channel and multiple transmission NA
system
15.247(i RF humane exposure
(§§ 47CFI§)1.1307(b)(1)) P PASS

| Note 1 | Not applicable for DSS equipment
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Possible test case verdicts:

- test case does not apply to the test object .. : N/A
- test object does meet the requirement ....... : PASS
- test object does not meet the requirement... : FAIL

General remarks:

The test results presented in thisreport relate only to the object tested.

The results contained in thisreport reflect the results for this particular model and serial number. It
is the responsibility of the manufacturer to ensure that all production models meet the intent of the
requirements detailed within thisreport.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.
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4. General product information

SIMATIC RF615R / RF610R

RF615R reader is suitable for applications in production logistics and distribution. It is characterized
by a very compact design - with reduced transmit power - an internal antenna and a POE (Power over

Ethernet) power supply.

It is integrated for distribution via Ethernet with the XML protocol or OPC UA. PROFINET is available for
integration in production logistics. It is equipped with an integrated antenna and has a connector for an

external antenna.

STERP 7
Basic/Professional
(TIA Portal)

Diagnostics PC for
configuration/diagnosti
cs using a Weh

browser 4 =

User
application
(using OPC LA or XML

commands)

SIMATIC RF610R (variant)

The UHF RFID Readers RF610R and RF615R utilize the identical HW and SW plattforms, whereby RF615R

—
[T =

Frocess control

[

1 x digital input
1 = digital output

Power supply

24V DC = 110/230 VW AC

I8

M Ethernet /
FROFIMET

Antenna RFBxxA

=

up to 40 m

employs all components and interfaces whereas for the RF610R the circuitry and connectors have been
omitted in comparison to the RF615R, as follows:
e Circuitry and connector for Digital-IO (blue colour) are not available

e  Circuitry for Antenna Switch is not mounted

e Circuitry and connector for external Antenna and Antenna control are not mounted

From a technical point of view these modifications neither effect the radio profile nor are the EMC properties

worsened of the RF610R in comparison to the RF615R.
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5. General Chipset information

Type of equipment

Operating frequency

Equipment Class
Max radiated power

Radio module

902 + 928 MHz

DSS

127,55 dBpV/m (QP level at 3m. distance)

Modulation GFSK
Channel Spacing 500kHz
Channel bandwidth 75kHz
Number of channels 50
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 902.750 2 903.250 3 903.750 4 904.250
5 904.750 6 905.250 7 905.750 8 906.250
9 906.750 10 907.250 11 907.750 12 908.250
13 908.750 14 909.250 15 909.750 16 910.250
17 910.750 18 911.250 19 911.750 20 912.250
21 912.750 22 913.250 23 913.750 24 914.250
25 914.750 26 915.250 27 915.750 28 916.250
29 916.750 30 917.250 31 917.750 32 918.250
33 918.750 34 919.250 35 919.750 36 920.250
37 920.750 38 921.250 39 921.750 40 922.250
41 922.750 42 923.250 43 923.750 44 924.250
45 924.750 46 925.250 47 925.750 48 926.250
49 926.750 50 927.250
TRF FCC_15.247_000 Page 7 of 81
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6. General Antennas information

External Antenna

Internal Antenna RF650A model:
antenna gain in the frequency band 902 to 928 antenna Gain in the frequency band 902 to 928 MHz:
MHz: 0dBi +3.5dBi
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7. Photographic documentation
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8. Equipment Used During Test

Use* | Product Type Manufacturer Model Comments
. Siemens AG
EUT [Wireless Reader Industry Sector RF615R
AE PC Lenowvo T430 Used to set RF module
Note:
*Use:

EUT - Equipment Under Test,
AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)

No other Auxiliary/Associated Equipment was connected/installed on the EUT

9. Input/Output Ports

CONNECTIONS

Port Description Connection Dimensions/lenght
Non-
1 |Enclosure conductive Closed by pressure
surface
2 | AC Power Port AC External power supply 100-240V 50760Hz <lm
— 20-30V

3 | DC Power Port DC Supplied by an external power supply <3m

4 | LAN WN Industrial Ethernet, M12

5 |Analogue/digital Vo RS 422 Data line >3m

data ports

*Note: AC = AC Power Port DC = DC Power Port N/E = Non-Electrical
I/0 = Signal Input or Output Port (Not Involved in Process Control)
WN = Wired Network

TRF FCC_15.247_000
07/10/2016

Page 10 of 81




A TUVRheinland®

Report No. 28111932_009

10. Power Interface

Mode Voltage Current | Power | Frequency | Phases Comments
# (V) (A) (W) | (DC/AC-Hz) (#)
Rated 120V AC-60Hz 1

11. EUT Operation Modes

Operation

mode Description

Continuous Modulated RF Transmission (at selected channel)
#1 External Antenna RF650A selected
Power setting during tests: +25dBm

Continuous Modulated RF Transmission (at selected channel)
#2 Internal Antenna selected
Power setting during tests: +24dBm

Continuous Modulated RF Transmission (at selected channel)
External Antenna RF650A selected

#3 . .
Power setting during tests: +25dBm
Conducted test on antenna connector
44 Equipment in transmission/reception mode (continuous reading to associated TAG)

Radiated test

TRF FCC_15.247_000
07/10/2016
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12. EUT Configuration Modes

Mode # Description
#1 EUT configured to transmit on external antenna model RF650A.
#2 EUT configured to transmit on internal antenna.

TRF FCC_15.247_000
07/10/2016

Page 12 of 81




A TUVRheinland®

Report No. 28111932_009

12. Test Conditions and Results

12.1 TEST: Antennarequirements PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 300 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 21°C
test Relative Humidity (%) 56%

Air pressure (hPa) 1020
— Power supply and Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz AC Mains
the power line frequency
Equipment mode: Operation mode
FCC Standard §15.203 § 15.247 (B)(4)(l)

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
Sections 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 Section 15.31(d), must be
measured at the installation site. Howewer, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this Part are not exceeded.

Antenna specifications

N° of authorized antennatypes |2 (external antennas)
Antenna type model RF650A (+3.5dBi)
Maximum total gain +3.5dBi

External power amplifiers Not present

TRF FCC_15.247_000
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12.2 TEST: AC Power Conducted Emission PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 21°C
test Relative Humidity (%) 56%
Air pressure (hPa) 1020
— Power supply and Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz AC Mains
the power line frequency
Equipment mode: #2 Operation mode #4
FCC Standard §15.207
Frequency (MHz) Quasi-peak (dBuV) Awerage (dBuV) Result
0,15-0,5 66 to 56 56 to 46 PASS
0,5-5 56 46 PASS
5-30 60 50 PASS

Except as shownin paragraphs (b) and (c) of this section, for an intentional radiator that is designed to be
connected to the public utility (AC) power ling, the radio frequency woltage 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 wltage between each power line and ground at the power terminal. The lower limit applies at the
boundary between the frequency ranges.

Conducted limit (dBpV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
10.5-5 i) 46
|5-20 &0 50

Further information to test setup

\" 1
B J 0.8m
U& LISN

AE

TRF FCC_15.247_000
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Test Equipment Used
—_— e Calibration Calibration
Description Manufacturer Model TUV Identifier date due
EMI Test Receiver R&S ESR3 87020864 11/2017 11/2018
LISN R&S ENV216 87020993 01/2018 01/2020

Graphical representation of Mains Terminal Disturbance Voltage Measurement

Operation Mode: #4

Low Channel (902.75MHz)

Phase

80.0T

50.01

20.01

100f

Conducted Emission

Linel

— Limit_QP

— Limit_AV
PK Scan

~— AV Scan

A QP

v oAV

4

tl KU

nM

\“ LY UAU'UL ™
|

[
150.0K

Frequency (Hz)

30.0M

TRF FCC_15.247_000

07/10/2016

Page 15 of 81




A TUVRheinland®

Report No. 28111932_009

Final Measurement - Table representation of Mains Terminal Disturbance Voltage Measurement

Operation Mode: #4

Low Channel (902.75MHz)

Phase
Test Results
Quasi-Peak Average Value

Tested - :
port | Li"e |Frequency| value | Limit | Margin | Value | Limit | Margin | Factor total Line P

(MHz) | (dBWV) | (dBuV) | (dB) | (dBwV) | (dBRV) | (dB) (dB)
AC p 0.206 3497 | 63.36 | -28.38 32.67 | 53.36 | -20.69 9.581
Mains
AC p 0.276 3497 | 60.95 | -25.98 3297 | 50.95 | -17.98 9.581
Mains
AC p 0.316 31.34 | 59.80 | -28.46 20.42 | 49.80 | -29.38 9.582
Mains
AC p 0.340 42.66 | 59.20 | -16.54 38.44 | 49.20 | -10.76 9.582
Mains
AC p 0.409 43.31 | 57.67 | -14.35 41.17 | 47.67 -6.49 9.583
Mains
AC p 0.478 42.32 | 56.37 | -14.05 39.93 | 46.37 -6.44 9.584
Mains
Note: Factor total = Lisn factor + Cable factor
TRF FCC_15.247_000 Page 16 of 81
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Graphical representation of Mains Terminal Disturbance Voltage Measurement

Operation Mode: #4

Neutral

— Limit_QP
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— AV Scan

Conducted Emission 4 QP
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Final Measurement - Table representation of Mains Terminal Disturbance Voltage Measurement

Operation Mode: #4

Neutral
Test Results
Quasi-Peak Average Value

Tested Line | L. ) o ) .
Port requency | vajue Limit Margin Value Limit Margin | Factor total Line N

(MHz) | (dBWV) | (dBpv) | (dB) | (dBuv) | (dBpv) | (dB) (dB)
AC N 0.204 35.69 | 63.44 | -27.75 33.48 | 53.44 | -19.96 9.571
Mains
AC N 0.340 42.00 [ 59.20 | -17.20 38.34 | 49.20 | -10.86 9.582
Mains
AC N 0.409 43.30 | 57.67 | -14.37 41.33 | 47.67 -6.34 9.583
Mains
AC N 0.476 42.27 | 56.41 | -14.14 40.02 | 46.41 -6.39 9.584
Mains
AC N 27.598 37.28 | 60.00 | -22.72 13.02 | 50.00 | -36.98 9.845
Mains
AC N 27.736 37.65 | 60.00 | -22.35 11.21 50.00 | -38.79 9.845
Mains
Note: Factor total = Lisn factor + Cable factor
TRF FCC_15.247_000 Page 18 of 81
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12.3 TEST: Radiated Emission PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 3010 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 54%

Air pressure (hPa) 1020
— Power supply and Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz Enclosure
the power line frequency
Equipment mode: #1 #2 Operation mode H#H1#2

FCC Standard

§15.205; §15.209; §15.247

Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not exceed

the field strength levels specified i

n the following table :

Frequency (MHz) Field strength (microvolts/imeter) Measurement distance {meters)
0.009-0.490 2400/F(kHz) 300
0.480-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100 3
38-216 150 3
216-960 200 3
Above 950 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. Howewer, operation within these frequency bands is permitted under other sections of this part, e.g.,

8815.231 and 15.241.

Remark: In accordance with part 15.31 (f) (2), where the measurement distance was specified to be 30 or
300 meters, a correction factor was applied in order to permit measurement to be performed at a
separation distance. The applied formula for limits at 3 meter is:Extrapolation (dB) = 40log (300meter /
3meter) = +80db Extrapolation (dB) = 40log (30meter / 3meter) = +40db

Further information to test setup.
For frequencies above 1GHz, the
anechoic material is also placed
on the metallic floor between
EUT and Antenna

3m semi-anechoic chamber

EMI Receiver & Controller

(Shield Room with absorbing materials)

P II77772222222227227.
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Test Equipment Used

- e Calibration Calibration
Description Manufacturer Model Identifier date due

CSSA ETS Lindgren FACT3 87020484 07/2017 07/2019
EMI Test Receiver R&S ESW44 87020967 06/2018 06/2019
Loop Antenna EMCO 6512 87020465 02/2017 02/2020
Antenna BiConiLog ETS Lindgren 3142E 87020457 04/2017 04/2020
Antenna Horn with ETS Lindgren

Preamplifier 3117-PA 87020458 04/2017 04/2020
Highpass Filter Wainwright Instr. WHK;(%S(—)ll?O— 87020800 05/2018 05/2019
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 9kHz — 30MHz

Low Channel (902.75MHz)

p

MultiView { Spectrum :] Receiver l E]
Meas BW (6dB) 9 kHz  Meas Time 100 ms
Att 10d8  Preamp an  Step TD Scan Frequency 30.0000000 MHz
Input 20C PS On Notch Off

TOF Input2 "Loop Anternna Electric”

11100 kHz

130 dBpv/m ;
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110 dBpv/m:
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60 dBpsfm

50 depsfm

40 dBpvfm

30 dBpsfm

Start 9.0 kHz Stop 30.0 MHz
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 9kHz — 30MHz

Middle Channel (915.25MHz)

p

MultiView { Spectrum :] Receiver l E]
Meas BW (6dB) 9 kHz  Meas Time 100 ms
Att 10d8  Preamp On  Step TD Scan Frequency 30.0000000 MHz
Input 2Dc PS On  Notch Off

TOF Input2 "Loop Anternna Electric”

¢ 100 kHz

130 dBpv/m :
FC‘C OKHZ - 30MHZ 38
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110 dBpv/m
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—
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 150kHz — 30MHz

High Channel (927.25MHz)

p

MultiView { Spectrum :] Receiver l E]
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 30MHz — 1GHz

Antenna Polarization: Vertical

Low Channel (902.75MHz)

(Multiview {Spectrum :I Spectrum 2 ] Receiver 1

Meas BW (QPK) 120 kHz  Meas Time 1s
Att 0dé  Preamp Off  Step TD Scan Frequency 902.7600000 MHz
Input 1AC PS On  Notch Off
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| +
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QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading

(MHz) (dBuv) (dB/m) (dB) (dB) (dBuv/m)
(fun(gjglfr’éit al) 95,58 25,30 4,07 Not present 124,95
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal

Low Channel (902.75MHz)

-

MultiView ! {Spectrum :I Spectrum 2 ] Receiver 1
Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0dB  Preamp Off Step TD Scan Frequency 902.7600000 MHz
Input 1AC  PS On  Notch Off
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QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading

(MHz) (dBuv) (dB/m) (dB) (dB) (dBuv/m)
(fun?jgfr’;ital) 98,01 25,30 4,07 Not present 127,47
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 30MHz — 1GHz

Antenna Polarization: Vertical

Middle Channel (915.25MHz)

Frequency 915.2400000 MHz

MultiView ¢ :I Spectrum 2 ] Receiver 1
Meas BW (QPK) 120 kHz  Meas Time 1s

Att 0 dB Preamp Off  Step TD Scan
Input 1AC PS On  Notch Off

TDF Iniutl "EML RAD 26- 1000MHZ WERTICAL"

| 100 MHz

{ Spectrum

"+

120 dBpv/m

110 depv/m

100 dBpv/m:

a0 depv/m

80 depvfm

70 depv/m

60 dep/m

50 dum—i : S T i : i : S :4:

Fcciser ; ; ; ; L
To SR ; ; ; H i

30 depv/m

20 depsfm

10 depsfm

Start 30.0 MHz Stop 1.0 GHz
][ ] Measuring ... EERARRENN 6 14'101?'520'::';3 Att W
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB/m) (dB) (dB) (dBuV/m)
915,25
(fundamental) 95,68 25,30 4,07 Not present 125,05
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal

Middle Channel (915.25MHz)

(Multiview {Spectrum :I Spectrum 2 ] Receiver 1

Meas BW (QPK) 120 kHz  Meas Time 1s
Att 0dé  Preamp off  Step TD Scan Frequency ©15.2400000 MHz
Input 1AC  PS On  Notch Off

TOF Iniutl "EMI RAD 26- 1000MHZ horizontal

100 MHz H | H H H | | +

120 dBpv/m

110 depv/m

100 dBpv/m:

90 depvfm

80 depvm

70 dBpvfm

60 dBpfm

S0 depvm

1

Fcoiser : i i i Lo
e . . . : :

30 depsfm

20 dep/m

10 depifm

Start 30.0 MHz Stop 1.0 GHz

]_[ J Measuring ... BRAREENND WG 14'1”19:52-3;3 Att W
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB/m) (dB) (dB) (dBuVv/m)
915,25 98,18 25,30 4,07 Not present 127,55
(fundamental)

TRF FCC_15.247_000
07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 30MHz — 1GHz

Antenna Polarization: Vertical

High Channel (927.25MHz)

(MultiView | {Spectrum :I Spectrum 2 ] Receiver 1 [3

Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0d3  Preamp Off  Step TO Scan Frequency 927.2500000 MHz
Input 1AZ  PS on Notch Off

TOF Inputl "EMI RAD 26-1000MH=z VERTICAL"

1100 MHz

120 dBpv/m:

110 dBpv/m:

100 depv/m

90 depvym

80 dBpvfm

70 depv/mm

60 dep/m

50 depsfm

1

Fociser : j j j LN
B . . :

30 dBy/m—i : : f—mn

20 depvim

10 depv/m

Start 30,0 MHz Stop 1.0 GHz

[ ] Measuring ... BERRRRSRN 96 14'1']2?629[:'13 Att
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB/m) (dB) (dB) (dBuv/m)
47,97 14,22 21,90 0,95 Not present 37,07
(fungixi ) 94,66 25,34 413 Not present 124,13

TRF FCC_15.247_000
07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal

High Channel (927.25MHz)

Frequency 927.2400000 MHz

:I Spectrum 2 1

Meas Time 1s
Preamp Off

P
MultiView ¢ {Spectrum ] Receiver
Meas BW (QPK) 120 kHz
Att odB
Input 1 AC PS an

TOF Inputl "EMI RAD 26-1000MHZ WERTICAL"

Step TO Scan
Notch Off

- 100 MKz | a | a R

120 dBpv/m:

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 depsfm

60 dBpsfm

1

50 depv/m

Fcoiser : : : : I
e ; ; ; :

30 dBpvim

20 depvfm

10 dBpsfm

Start 30.0 MHz — Stop 1.0 GHz
]_[ Measuring ... ERRRRNSND 6 14'1”1?526[:';3 Att W
11:56:34 14.09.2018
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBpv) (dB/m) (dB) (dB) (dBpV/m)
927,25
(fundamental) 96,88 25,34 4,13 Not present 126,35
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Low Channel (902.75MHz)

MultiView | {Spectrum :] Receiver l
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10d3  Preamp Off  Step TD Scan Frequency 10.0000000 GHz
Input 1AC PS On  Notch Off

TOF Inputl "EMI RAD 1-18GHz"
2 5can

o 1Pk Max s 24y

90 depv/m

80 depvfm

FCC 1-26GHZ PK
JU aspv/m

60 dep/m

FCC 1-2AGHT AW
DU aBpw/m

40 _d2uhfm

W@M@ S ’ - = = | : -

20 depsfm

10 depifm

Start 1.0 GHz
1 Marker Table
wnd | Type | Ref |

Stop 10.0 GHz

Sean M1 T1r : 1.29>S§\§a5|ueGHz 44.5;7:1@':6 m
Scan M2 1 1.8055 GHz 58.12 dBpV/m
Sean M3 1 2.70825 GHz 48.74 dBpV/m
Scan S 1 4.5475 GHz 51.35 unﬁvm
][ ] Measuring ... BRERRRRNE W6 14609?'523[52 Att W
PEAK RESULT (RBW=1MHz)
Frequency| Reading [ Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)

(MHz) (dBpv) (dB/m) (dB) (dB) (dBuv/m) / (dBuv/m) (dB)
1299,75 55,19 28,43 44,50 5,45 44,57 no 104,95* 60,38
1805,50 66,00 30,60 44,50 6,02 58,12 no 104,95* 46,83
2708,25 53,50 32,64 44,80 7,40 48,74 yes 74,00 25,26
4547,50 49,89 33,89 43,60 11,15 51,35 yes 74,00 22,65

*=fundamental level (QP) in Vertical polarization — 20dB

TRF FCC_15.247_000
07/10/2016
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A TUVRheinland®

Report No. 28111932_009

AVERAGE RESULT (RBW=1MHz)

Frequency| Reading [ Antenna | Pre-Amp. Cable Correcting | Restricted | AV Limit Margin
value Factor Gain Loss reading band
(MHz) (dBpv) (dB/m) (dB) (dB) (dBuv/m) / (dBuv/m) (dB)
1805,55 61,53 30,60 44,50 6,02 53,65 no 54,00 0,35

N.B. = all others peak levels measured are under par.15.209 average limit (54 dBuv/m)

TRF FCC_15.247_000

07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Low Channel (902.75MHz)

MultiView | {Spectrum :] Receiver l
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off  Step TO Scan Frequency 10.0000000 GHz
Input 1A PS On  Notch Off

TOF Inputl "EMI RAD 1-18GHz"

2 5can o [Pk Max'e

a0 depv/m

80 dBpv/m

FCC 1-26GHZ PK
70 depv/m

60 dBpvfm

FCC 1-26GHZ AW H H H H
50 depv/m : : i e

40 A8

30 dBpv/m 1

20 dBpsfm

10 depifm

Stop 10.0 GHz

]-[ J Measuring ... EERARRENN 6 143%94250;2

PEAK RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)
(MHz) (dBpV) (dB/m) (dB) (dB) (dBpv/m) (dBuv/m) (dB)
1300,00 56,78 28,43 44,50 5,45 46,16 yes 74,00 27,84
1805,50 58,33 30,60 44,50 6,02 50,45 no 107,47~ 57,02

*=fundamental level (QP) in Horizontal polarization — 20dB
Note = all peak levels measured are under par.15.209 average limit (54 dBuV/m)

TRF FCC_15.247_000
07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Middle Channel (915.25MHz)

MultiView ¢ {Spectrum :] Receiver l [3
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10dB  Preamp off Step TD Scan Frequency 10.0000000 GHz
Input 1AZ  PS on Notch Off

TOF Inputl "EMI RAD 1-18GHz"
2 5can

a0 depv/m

80 depvm

FCC 1-26GHZ PK
s appv/m

60 dBpsfm

FCC 1-26GHZ AV
S de v

40 dB v

W mlpdwul S

20 dBpsfm

10 depifm

Stop 10.0 GH=z

Start 1.0 GHz
1 Marker Table

byl Ref L e %5 'eH: | 1503 dBwy/m
Scan M2 1 1.8305 GHz 53.92 dBpV/m
Sean M3 1 2.74575 GHz 50.05 dBpV/m
Scan M4 1 4.5762’5_GHZ—52T47(BI|=V7m7
]-[ } Measuring ... WHERRACED W6 146'39?527[:'32 “ W
PEAK RESULT (RBW=1MHz)
Frequency| Reading [ Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)

(MHz) (dBuVv) (dB/m) (dB) (dB) (dBuv/m) / (dBpv/m) (dB)
1300,00 55,65 28,43 44,50 5,45 45,03 yes 74,00 47,77
1830,50 62,24 30,14 44,50 6,04 53,92 no 74,00 27,81
2745,75 54,83 32,62 44,80 7,40 50,05 yes 105,05* 55,00
4576,25 51,04 33,81 43,60 11,15 52,40 yes 74,00 28,74

*=fundamental level (QP) in Vertical polarization — 20dB
N.B. = all peak levels measured are under par.15.209 average limit (54 dBuVv/m)

TRF FCC_15.247_000
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Middle Channel (915.25MHz)

f MultiView ¢ { Spectrum
Meas BW (6dB) 1 MHz

<% ] Receiver l

Meas Time 100 ms

Att 10d3  Preamp Off  Step TD Scan Frequency 10.0000000 GHz
Input 1AC PS On  Notch Off
TDF Inputi "EMI RAD 1-18GHZz"

2 5can

a0 depv/m

80 dBpvfm

FCC 1-26GHZ PK
70 depv/m

60 dBpsfm

FCC 1-26GHZ AW
50 depv/m

40 gipim

30 dBpv/m 1

20 dep/m

10 dBpsfm

Stop 10.0 GHz

14.09.2018
00:49:12

]-[ J Measuring ... WHERRRCED 6

PEAK RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)
(MHz) (dBpv) (dB/m) (dB) (dB) (dBpv/m) / (dBuv/m) (dB)
1299,75 56,64 28,43 44,50 5,45 46,02 no 107,55 61,53

N.B. = all peak levels measured are under par.15.209 average limit (54 dBuVv/m)

TRF FCC_15.247_000

07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

High Channel (927.25MHz)

p

MultiView ! {Spectrum :] Receiver l
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10d8  Preamp off Step TO Scan Frequency 9.8000000 GHz
Input 1AC PS On  Notch Off

TOF Inputl "EMI RAD 1-18GHz"
2 5can

o 1Pk Max s 24y

a0 depv/m

80 depvfm

FCC 1-26GHZ PK
JU aspv/m

60 dep/m

FCC 1-26GHT AW
DU aBpw/m

40 dBuinn

Mw'uj ERRES

20 depvim

10 dBpsfm

Start 1.0 GHz

1 Marker Table
wnd |

Stop 10.0 GHz

Type | Ref | Trc K-value ¥-value
Scan M1 1 1.29975 GHz 44. pv/m
Scan M2 1 1.8545 GHz 58.41 dBpV/m
Sean M3 1 2.78175 GHz 48.26 dBpV/m
5can ED 1 4.63625 GHz 52.9 dBHVﬁ‘I
]_[ } Measuring ... WRRRRNCED 6 146'39?525[:;3 Att W
PEAK RESULT (RBW=1MHz)
Frequency| Reading [ Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)

(MHz) (dBuVv) (dB/m) (dB) (dB) (dBuv/m) / (dBpv/m) (dB)
1299,75 55,45 28,43 44,50 5,45 44,83 no 104,13* 59,30
1854,50 66,25 30,60 44,50 6,06 58,41 no 104,13* 45,72
2781,75 52,74 32,84 44,80 7,48 48,26 yes 74,00 25,74
4636,25 51,82 33,82 43,60 11,15 52,90 yes 74,00 21,10

*=fundamental level (QP) in Vertical polarization — 20dB
TRF FCC 15.247 000 Page 35 of 81
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #1

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

High Channel (927.25MHz)

f MultiView ¢ { Spectrum

:] Receiver

Meas BW
Att
Input

(6dB) 1 MHz

10 dB
1 AC

TOF Inputl "EMI RAD 1-18GHz"
2 5can

Meas Time 100 ms
Preamp

Off
on

=

Step TOD Scan
Notch

Off

Frequency 10.0000000 GHz

90 depfm

80 depvym

FCC 1-26GHZ PK
70 depsfm

60 depv/mm

FCC 1-26GHZ &
50 depvym

40 A8 m

30 depv/m

20 depv/mm

10 dBpsfm

Stop 10.0 GHz

} Measuring ... ERRRRNSND 96 146%?5%413 Att
PEAK RESULT (RBW=1MHz)
Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)
(MHz) (dBuV) (dB/m) (dB) (dB) (dBpV/m) / (dBuv/m) (dB)
1300,00 56,78 28,43 44,50 5,45 46,16 yes 74,00 27,84
2781,75 53,85 32,84 44,80 7,48 49,37 yes 74,00 24,63

N.B. = all peak levels measured are under par.15.209 average limit (54 dBuV/m)

TRF FCC_15.247_000

07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 9kHz — 30MHz

Low Channel (902.75MHz)

p

MultiView { Spectrum H:] Receiver l E]
Meas BW (5dB) 200 Hz  Meas Time 100 ms
Att 10d8  Preamp an  Step TD Scan Frequency 9.0000 kHz
Input 20C PS On Notch Off

TOF Input2 "Loop Anternna Electric”

©1 100 kHz

130 dBpv/m :
FCC 9KHZ - 30MHZ 3M

120 dBpv/m

110 dBpv/m:

100 dBpv/m

20 dBpvim

80 dBpvfm

|
70 deivim

60 dep/m

50 depv/m

40 depvim

30 depv/m

Start 9.0 kHz Stop 30.0 MHz

—
]_[ Measuring ... BRANRREED G 13[-]”3?-5;_';2 Att Meas BW

TRF FCC_15.247_000
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 9kHz — 30MHz

Middle Channel (915.25MHz)

(Muttiview | Spectrum § (2)| Receiver (i)

@ Meas BW (6dB) 9 kHz  Meas Time 1s
Att 10d8  Preamp an  Step TD Scan Frequency 150.0000 kHz
Input 2pc Ps On  Notch Off

TOF Input2 "Loop Antenna Electric”

1100 kHz

130 dBpv/m :
FC‘C AKHZ - 30MHZ 31

120 dBpv/m

110 dBpv/m

100 depv/m

a0 depv/m

80 depvim

70 R m

60 dBpsfm

50 depsfm

40 depv/m

30 dBpvfm

Start 9.0 kHz Stop 30.0 MHz
]-[ scanning ... EERARRRRD G 136%?'1250:;2 --‘\tt Meas BW
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A TUVRheinland®

Report No. 28111932_009
Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 9kHz — 30MHz

High Channel (927.25MHz)

MultiView { Spectrum U:] Receiver 1
Meas BW (6dB) 200 Hz  Meas Time 100 ms

Att 10d8  Preamp an  Step TD Scan Frequency 9.0000 kHz
Input 2DCc PS On  Notch Off
TOF Input2 "Loop Antenna Electric”

1100 kHz

130 dBpv/m :
FC‘C AKHZ - 30MHZ 31

120 dBpv/m

110 depv/m

100 depv/m

a0 depvfm

80 depvim

FOHBA M

60 dBpsfm

S0 depvim

40 dBpsfm

30 depvfm

Start 9.0 kHz
S— —

— Stop 30.0 MHz
]-[ Measuring ... ERRRHEELD G 136%?'121%2 Att Meas BW

TRF FCC_15.247_000 Page 39 of 81
07/10/2016



A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 30MHz — 1GHz

Antenna Polarization: Vertical

Low Channel (902.75MHz)

[ Multiview H{ Spectrum ft@] Receiver @1

Meas BW (QPK) 120 kHz  Meas Time 1s
Att 0dB  Preamp Off Step TD Scan Frequency 999.9000000 MHz
Input 1AC PS On  Notch Off

TOF Inputi "EMI RAD 26- 1000MHZ WVERTICAL"

1 Bargraph

Quasipeak  40.54 dBuV/m SrdcEEsiy]

2 Scan

1100 MHz

120 dBpv/m—: - - - : - : - : - - - - +

110 depv/m

100 dBpv/m

90 depvfm

80 depvfm

70 depsfm

60 dBpvfm

11

50 depv/m

FCC1SBF : : : | H r
o Lo A + + + + T +

30 AR

20 depvfm

10 depsfm

Stop 1.0 GHz

—
Measuring ... WMANMAANLAD W0 s “

08:08:56 17.09.2018

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading

(MHz) (dBuv) (dB3/m) (dB) (dB) (dBuVv/m)
(funggﬁ:;?‘tal) 90,72 25,30 4,07 Not present 120,09

TRF FCC_15.247_000
07/10/2016
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal

Low Channel (902.75MHz)

MultiView %é{ Spectrum :‘] Receiver l
Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0dB  Preamp Off Step TD Scan Frequency 904.2000000 MHz
Input 1AC  PS On  Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”
1 Bargraph

Quasipeak  45.84 dBpV/m

| 100 MHz

120 deyjm— i i L : : . : : —

110 dBpv/m:

100 depv/m

90 depvm

80 depv/m

70 depv/m

60 depv/mm

11

S50 depvm

Fooiser : . . . L : . : . . !
TR T ! ! ! ; B ; B ; B ; T

0. dBpv/m— -

20 depv/m

10 depifm

Start 30,0 MHz _ Stop 1.0 GHz
} Measuring ... @ENRANRAY 0 trosas Att

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBuv/m)
902,75 86,79 25,30 4,07 Not present 116,16
(fundamental)

TRF FCC_15.247_000
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 30MHz — 1GHz

Antenna Polarization: Vertical

Middle Channel (915.25MHz)

<% @] Receiver @l

f MultiView H{ Spectrum

Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0dB  Preamp Off Step TO Scan
Input 1AC PS On  Notch Off
TOF Inputl "EMI RAD 26-1000MHZ WVERTICAL"

1 Bargraph

Frequency 999.9000000 MHz

Quasipeak  40.55 dBpV/m grAdEsiy]

2 Scan
| 100 MHz

120 dBpv/m

110 depv/m

100 depv/m

90 depvfm

80 depvm

70 depsfm

60 dBpsfm

11

50 dBpfm

FCC1sBR : j ' 1 H r
Rl L : : : : -

30 dBpsfm

20 dBpvfm

10 depsfm

Stop 1.0 GHz

Measuring ... BERRRNSND 96

m—
17.09.2018
08:03:06

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBuv/m)
915,25 91,17 25,30 4,07 Not present 120,54
(fundamental)
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal

Middle Channel (915.25MHz)

(Multiview I-HI Spectrum }@] Receiver @1

Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0d3  Preamp Off  Step TO Scan Frequency 915.2400000 MHz
Input 1AC  PS On  Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”

1 Bargraph

Quasipeak 115.08 dBpvV/m

| 100 MHz

s ; z SR - —

110 dBpv/m:

100 depv/m

20 depvym

80 depv/m

70 depv/mm

60 depvym

50 dBpvim

11

FCC1SeF : : : : : r
oo - - - : -

=

an depm—: -

20 depvim

10 depifm

Stop 1.0 GHz

17.09.2018

]'[ Measuring ... ERRRENSED WG e

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBuv/m)
915,25
(fundamental) 85,64 25,30 4,07 Not present 115,01
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 30MHz — 1GHz

Antenna Polarization: Vertical

High Channel (927.25MHz)

[ Multiview H{ Spectrum f@] Receiver @l

Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0dB  Preamp Off  Step TOD Scan Frequency 999.9000000 MHz

Input 1AC PS On  Notch Off
TOF Inputl "EMI RAD 26-1000MHZ WVERTICAL"
1 Bargraph

Quasipeak  40.48 dBpvY/m

2 5can

100 MHz

120 dBpv/m—r - - - - - - - - - - - - ==

110 depv/m

100 depv/m

90 depvfm

80 depvfm

70 dBpsfm

60 depfm

11

50 depv/m

FCC1SEF : : | ' H r
oo A + + + + T +

40 deui/m—r s

20 dep/m

10 dBpsfm

Stop 1.0 GHz

I Measuring ... WNNMANAND o 17052008

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBuv/m)
927,25 89,36 25,34 413 Not present 118,83
(fundamental)
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A TUVRheinland®

Report No. 28111932_009

Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal

High Channel (927.25MHz)

MultiView I-HI Spectrum -i}@] Receiver @1
Meas BW (QPK) 120 kHz Meas Time 1¢g
Att 0d3  Preamp Off  Step TO Scan Frequency 927.2400000 MHz
Input 1AC  PS On  Notch Off
TOF Inputl "EMI RAD 26-1000MHz horizontal”
1 Bargraph

Quasipeak 111.54 dBpvV/m

2 5can
| 100 MHz

120 dBpv/m

110 dBpv/m:

100 depv/m

90 depvm

80 depv/m

70 depv/m

60 depv/mm

S50 depvm

11

FCC15SBF : : : . : r
oo - - - : -

0 depv/m—i .

20 depv/m

10 depifm

Stop 1.0 GHz

Measuring ...

—
17.09.2018
07:48:59

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBuv/m)
927,25
(fundamental) 84,83 25,34 4,13 Not present 114,30
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Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Low Channel (902.75MHz)

Frequency 10.0000000 GHz

MultiView ¢ {Spectrum 24(32)| Receiver

Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10 dB Preamp Off
Input 1 AC PS On

Step TD Scan
MNotch Off

TOF Inputl "EMI RAD 1-18GHz"

{ v Max
46.45 dBV/m
4.528750000 GHz
51.62 dBpV/m
1811500000 GHz

M4[2]

90 depvym M1[1]

80 dBpvim

FCC 1-26GHZ PK
FU aBpYm

60 dBpvim

5

FCC 1-26GHZ &AW
SU aBpYfm

40 2B

i et

20 dBpm

10 dBpv/m

Stop 10.0 GHz

Start 1.0 GHz
3 Marker Table

wnd | Type Ref Trc K-value | Y-value |
Scan M1 1 1.8115 GHz 51.62 dBpV/m
Scan M2 1 4.52875 GHz 52.06 dBpV/m
Scan M3 2 1.8115 GHz 47.95 dBpV/m
Scan M4 2 4.52875_GHZ—4€T4'STBI|}V7m7
H J Measuring ... WHERRRCED WG 170%94270;2 ALL W
PEAK RESULT (RBW=1MHz)
Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)
(MHz) (dBuv) | (dB3/m) (dB) (dB) (dBpV/m) / (dBuv/m) (dB)
1811,50 59,50 30,60 44,50 6,02 51,62 no 100,09* 48,47
4528,75 51,62 33,89 43,60 11,15 53,06 yes 74,00 20,74

*=fundamental level (QP) in Vertical polarization — 20dB

N.B. = all peak levels measured are under par.15.209 average limit (54 dBuv/m)

TRF FCC_15.247_000
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Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Low Channel (902.75MHz)

TOF Inputl "EMI RAD 1-18GHz"

MultiView ¢ {Spectrum 2#(32)| Receiver

* 1Pk
M9[2]

90 dBpvim

M1[1]

Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dE  Preamp off  Step TD Scan Frequency 10.0000000 GHz
Input i1aC  PS On  Notch Off

Max e 24y Max

45,95 dBpV/m
1.805500000 GHz
44,38 dBpV/m

80 dBpvm

1.399750000 GHz

FCC 1-26GHZ PK.
putatritetrrih

60 dBpm ;
M2 i
FcC 1-26GHz AV o i
A T 4 :
x |
L=t TR i Mf -
30 eBuvin————
20 dBpvim

10 dBpvfm

Start 1.0 GHz
1 Marker Table

Stop 10.0 GHz

wnd | Type | Ref | Trc ¥-value Y-value |
Scan M1 1 1.39975 GHz 44.38 dBpV/m
Scan M2 1 1.8055 GHz 52.47 dBpV/m
Scan M3 1 2.7085 GHz 48.09 dBpv/m
Scan M4 ] 3.611 GHz 37.93 dBpvV;/ m
Scan M5 2 4.51375 GHz 42.52 dBpV/ m
Scan M6 2 1.39975 GHz 38.06 dBpV/m
Scan M7 2z 2.70825 GHz 37.09 dBpV/m
Scan M8 2 5.4165 GHz 39.42 dBpV/m
Scan M9 2 1.8055 GHz 45.95 dBpV/ m
H Measuring ... BERSRRRNS 6 176%?623232 “ W

09:03:07 17.09.2018

PEAK RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)
(MHz) (dBuV) (dB3/m) (dB) (dB) (dBpV/m) (dBuV/m) (dB)
1805,50 52,47 30,60 44,50 6,02 52,47 no 96,16* 43,69

*=fundamental level (QP) in Horizontal polarization — 20dB
N.B. = all peak levels measured are under par.15.209 average limit (54 dBuVv/m)

TRF FCC_15.247_000
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Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Middle Channel (915.25MHz)

(Multiview {Spectrum 24(32)| Receiver

Meas BW (6dB) 1 MHz Meas Time 100 ms

Att 1048 Preamp Off  Step TO Scan Frequency 9.9980000 GHz
Input 1AC  PS On  Notch Off
TDF Inputi "EMI RAD 1-18GHz"

Vg

M6[2] 41,57 dBpY/m
: : : : | 5.491500000 GHz

90 dBpv/m ; : : : ; M1[1] 51.89 dBpY/m
i ; : ; ; 1.830500000 GHz

S0 dBpvm

FCC 1-26GHZ PK
SUuppen

60 dBpv/m:

FCC 1-26GHZ &AW
au B

40 BB

e i———— lwlu—w—’

20 dBpvim

10 dBpvfm

Start 1.0 GHz Stop 10.0 GH=z
3 Marker Table

wnd | Type | Ref Trc ¥-value Y-value

Scan M1 1 1.8305 GH:z 51. pyY/m

Scan M2 1 4.57625 GHz 52.07 dBpV/m

Scan M3 2 1.8305 GHz 45.38 dBpV/ m

Scan M 2 4.57625 GHz 41.74 dBpV/m

Scan M5 1 5.4915 GHz 54.22 dBpV/m

Scan M6 2 5.4915 GHz 41.57 dBpV/m

H Measuring ... BHANRREND WG 17[-]';?52&2;3 Att W

08:50:29 17.09.2018

PEAK RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)

(MHz) (dBpV) (dB/m) (dB) (dB) (dBpv/m) / (dBuv/m) (dB)
1830,50 60,21 30,14 44,50 6,04 51,89 no 100,54* 48,65
4576,25 50,71 33,81 43,60 11,15 52,07 yes 74,00 21,93
5491,50 51,68 34,59 43,40 11,35 54,22 no 100,54* 46,47

*=fundamental level (QP) in Vertical polarization — 20dB

TRF FCC_15.247_000
07/10/2016
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AVERAGE RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | AV Limit Margin
value Factor Gain Loss reading band
(MHz) (dBuv) | (dB3/m) (dB) (dB) (dBpv/m) / (dBuv/m) (dB)
5491,50 39,03 34,59 43,40 11,35 41,57 no 54,00 12,43

N.B. = all others peak levels measured are under par.15.209 average limit (54 dBuv/m)

TRF FCC_15.247_000

07/10/2016
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Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Middle Channel (915.25MHz)

Frequency 10.0000000 GHz

(Multiview {Spectrum 2#(32)| Receiver

Meas BW (6dB) 1 MHz Meas Time 100 ms

Att 10dB  Preamp Off

Input 1 AC PS on
TDF Inputl "EMI RAD 1-18GHz"

Step TD Scan
MNotch Off

e 1Pk Max's

Ma[2] 39.68
3.661000000 GHz
44.68 dBpY/m

1.399750000 GHZ|

90 dBpm

M1[1]
20 dBpv/m

[FCC 1-26GHZ PK
pasytSriteryyr)

60 dBpm

FCC 1-26GHZ &
er¥riteiy

40 B

30 cersim———

20 dBpvim:

10 dBpvfm

Start 1.0 GHz
1 Marker Table

Stop 10.0 GH=z

wnd | Type | Ref | Trc K-value Y-value |
Scan M1 1 1.39975 GHz 44.68 dBpV/m
Scan M2 1 1.8305 GHz 50.98 dBpV/m
Scan M3 1 2.74575 GHz 50.62 dBpV/m
Scan M 2 3.661 GHz 39.6 pv/m
Scan Ms 2 4.57625 GHz 41.0 dBpV/m
Scan M6 2 1.39975 GHz 38.17 dBpV/m
Scan M7 2 2.73575 GHz 41.33 dBpV/m
Scan M3 2 5.4915 GHz 39.51 dBpV/m

ﬂ Measuring ... ERIRRRRNE G 176%?'529232 “ W

08:59:07 17.09.2018
PEAK RESULT (RBW=1MHz)
Frequency| Reading [ Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)

(MHz) (dBuV) (dB3/m) (dB) (dB) (dBpV/m) / (dBuv/m) (dB)
1830,50 59,30 30,14 44,50 6,04 50,98 no 95,01* 44,03
2745,75 55,40 32,62 44,80 7,40 50,62 yes 74,00 23,38

*=fundamental level (QP) in Horizontal polarization — 20dB
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Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

High Channel (927.25MHz)

'Multi\liew £ {Spectrum 24(32)| Receiver

Meas BW  (6dB) 1 MHz  Meas Time 100 ms

Att 10dB  Preamp Off  Step TO Scan Frequency 10.0000000 GHz
Input 1AC  PS On  Notch Off
TDF Inputi "EMI RAD 1-18GHz"

Aax
M3[2] 44,46 dBp¥/m
1.854500000 GHz|
MI1[1] 51.22 dBpV/m
1.854500000 GHz

a0 dBpv/m:

S0 dBpvm

FCC 1-26GHZ PK
70 dBpv/m:

60 dBpvim

[FCC 1-26GHZ &4
S0 dBpv/m:

4n degii T : : : : ; : : =

%‘WAW

20 dBpm

10 dBpv/m

- Stop 10,0 GHz
H Measuring ... BHANRREED G 17[-]';?523[:'33 Att Meas BW I

08:53:01 17.09.2018

PEAK RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)
(MHz) (dBuv) | (dB3/m) (dB) (dB) (dBpv/m) / (dBuv/m) (dB)
1854,50 59,06 30,60 44,50 6,06 51,22 no 98,83* 47,61

*=fundamental level (QP) in Vertical polarization — 20dB

TRF FCC_15.247_000
07/10/2016
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Graphical representation of Radiated Emission Measurement

Operation Mode: #2

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

High Channel (927.25MHz)

Frequency 10.0010000 GHz

(Multiview {Spectrum 2#(32)| Receiver

Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10dB  Preamp Off
1AC PS on

Step TD Scan

Input Notch Off

TOF Inputl "EMI RAD 1-18GHZz"

2hy Max
42,55 dBpV/m

M8[2]
5.563500000 GHz
d )
I M1[1] 44.69 dBpV/m|
80 dBpv/m 1.490000090 GHz

[FCC 1-26GHZ PK
pasytSriteryyr)

60 dBpv/m :
; M2 W : g ;
Foc 1-26GHz av T hJ WS N .
S asaenn -~ -
i W7 T Ma 3
- b}
AL BT Mf Y Y =t T
30 cBin————
20 dBpvim:

10 dBpvfm

Stop 10.0 GH=z

Start 1.0 GHz
1 Marker Table

wnd | Type | Ref | Trc K-value Y-value |
Scan M1 1 1.4 GHz 44.69 dBpV/m
Sean M2 1 2.78175 GHz 52.12 dBpV/m
Sean M3 1 3.709 GHz 50.98 dBpV/m
Scan M4 1 4.6365 GHz 52.71 dBpV/m
Sean Ms 2 4.63625 GHz 46.05 dBpV/m
Scan ME 2 1.39975 GHz 38.25 dBpV/m
Scan M7 2 3.709 GHz 42.69 dBpV/m
Sean M 2 5.5635 GHz 42.55 dBpV/m

ﬂ Measuring ... ERIRRRRNE G 176'1?52;;2 Att W

08:56:37 17.09.2018
PEAK RESULT (RBW=1MHz)
Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | PK Limit Margin
value Factor Gain Loss reading band (AV Limit +
20dB)

(MHz) (dBpv) (dB/m) (dB) (dB) (dBpv/m) / (dBuv/m) (dB)
2781,75 56,60 32,84 44,80 7,48 52,12 yes 74,00 21,88
3709,00 52,16 33,10 43,50 9,22 50,98 yes 74,00 23,02
4636,25 33,82 33,82 43,60 11,15 53,71 yes 74,00 20,29

*=fundamental level (QP) in Horizontal polarization — 20dB
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AVERAGE RESULT (RBW=1MHz)

Frequency| Reading | Antenna | Pre-Amp. Cable Correcting | Restricted | AV Limit Margin
value Factor Gain Loss reading band
(MHz) (dBuV) (dB/m) (dB) (dB) (dBpv/m) / (dBuv/m) (dB)

N.B. = all peak levels measured are under par.15.209 average limit (54 dBuVv/m)
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12.4 TEST: 20dB Bandwidth PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 24°C
test Relative Humidity (%) 48%

Air pressure (hPa) 1020

Power Supply & Frequency

Application Point

Fully configured sample tested at
the power line frequency

120V ~ 60Hz

RF Connector

Equipment mode: #1 Operation mode #3
FCC Standard §15.247 (A)
Limit: None; for reporting purpose only
Further information to test setup
Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)
TRF FCC_15.247_000 Page 54 of 81
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Test Equipment Used

- . Calibration Calibration
Description Manufacturer Model Identifier date due
EMI Test Receiver R&S ESU40 87020455 04/2018 04/2019

Graphical representation of 20dB Bandwidth
Operation Mode: #3
Plot n°1
/ MARKER 1 * RBW 3 kHz Marke [T1 1]
902.7365385 MHz *VBW 10 kHz -9.2 dBm
Ref 10 dBm *Att 10 dB SWT 45 ms 902.736538462 MHz
10 ndB ] 2¢.00 dB
BW 56410256 kHz
S Temp [T1 ndB] EN
-29%9.54 dBm
1 9d2.707051282 MHz
m -_10 X =% Lo o [0 adn
-29%.42 dBm
9(02.792307692 MH=z
--20 JF[ \#V K\l
--40 /A‘{ ‘\[ﬁ\
"‘f\\#/ \‘&Jﬂ\"‘
jg \hf\w
y_‘g{%\ J\W
-90
Center 902.75 MHz 40 kHz/ Span 400 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
1(Low) 902,75 852 | - 1
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Graphical representation of 20dB Bandwidth

Operation Mode: #3

o
Plot n°2
/ MARKER 1 * RBW 3 kHz Marker 1 [T1 ]
915.2634615 MHz *VBW 10 kHz -9.33 dBm
Ref 10 dBm *Att 10 dB SWT 45 ms 915.263461538 MHz
10 ndB
BW
L o Temp
1
pazxcs - 4 =

B A T
i A
i A5,
Al Tl T

Y Ik

NIV P S

—-90
Center 915.25 MHz 40 kHz/ Span 400 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
25 (Middle) 915,25 8461 | - 2
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Graphical representation of 20dB Bandwidth

Operation Mode: #3

Plot n°3
/ MARKER 1 *RBW 3 kHz Marker 1 [T
927.2358974 MHz *VBW 10 kHz - .01 dBm
Ref 10 dBm *Att 10 dB SWT 45 ms 927.235897436 MHz
10 ndB [[T1] 2¢.00 dB
BW 44.615384615 kHz
o Temp |1 [T1 ndB] “
-33.59 dBm
N 947.207694308 MHz
I P I

——-10
—31.33 dBm

92307692 MH=z

in

L \/J i \\Lm
/ \
//“ “\\ -
LA 31
e g,

—90
Center 927.25 MHz 40 kHz/ Span 400 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
50 (High) 927,25 8461 | @ 3
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12.5 TEST: RF power output PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22,5°C
test Relative Humidity (%) 51%

Air pressure (hPa) 1020
— Power Supply & Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz RF Connector
the power line frequency
Equipment mode: #1 Operation mode #1,#3
FCC Standard §15.247 (B) (2)

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

(1) 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.

(2) 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.

(3) 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 lewel. 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.

(4) 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.

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
{optional)
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Test Equipment Used

—_— . Calibration Calibration
Description Manufacturer Model Identifier date due
EMI Test Receiver R&S ESU40 87020455 04/2018 04/2019
Graphical representation of RF power output
Operation Mode: #3
Plot n°1
@ * RBW 3 MHz Marker 1 [Tl 1]
*VBW 10 MHz 27 .42 dBm
Ref 40.4 dBm *Att 10 dB SWT 2.5 ms 902.653846154 MH=z
40 Offget 30]4 dB
-30 . L]
m B //‘_\\
PV x
/ \
;..-‘3'.-0&' vk j \”"M‘d\
Center 902.75 MHz 2 MHz/ Span 20 MHz
Channel Frequency Conducted Output Power Limit
(No.) (MHz) (W)
(dBm) (mW)
1(Low) 902,75 27,42 552,07 1
Measured Radiated ERP
Ch I = Max. Radiated Output Limit
(Sgge r?&lﬁ?cy Power (at 3m. distance) ERP (W)
(dBuv/m) (dBm) (mW)
1(Low) 902,75 127,47 30,09 1021,59 4
TRF FCC_15.247_000 Page 59 of 81

07/10/2016




A TUVRheinland®

Report No. 28111932_009

Graphical representation of RF power output

Operation Mode: #3

Plot n°2

@ * RBW 3 MHz Marke
*VBW 10 MHz

Ref 40.4 dBm *Att 10 dB SWT 2.5 ms 915.24908

40 Offget 304J4 dB

—30

el N

—20 \ LVL
—10
\ .

/ \

——-30 f
Center 915.25 MHz 2 MHz/ Span 20 MHz
Channel Frequency Conducted Output Power Limit
(No.) (MHz) (W)
(dBm) (mWw)
25 (Middle) 915,25 27,47 558,47 1
Measured Radiated ERP
(No.) (ﬁn Hz) / Power (at 3m. distance) ERP (W)
(dBuv/m) (dBm) (mW)
25 (Middle) 915,25 127,55 30,17 1040,58 4
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Graphical representation of RF power output

Operation Mode: #3

Plot n°3

*RBW 3 MHz
*VBW 10 MHz

Marker 1 [T1 ]

Ref 40.4 dBm *Att 10 dB SWT 2.5 ms 92
40 Offget 3044 dB
- N
[ancs] . ///_‘_\\
—10 / \
Lo \
/ \
3

‘f 3DB
- _20 / AC
——-30
AL e e A “‘W“‘
——-50
Center 927.25 MHz 2 MHz/ Span 20 MHz

Channel Frequency Conducted Output Power Limit
(No.) (MHz) (W)
(dBm) (mWw)
50 (High) 927,25 26,72 469,89 1
Measured Radiated ERP
Channel Frequency Max. Radiated Output ERP Limit
(No.) (MHz) Power (at 3m. distance) (w)
(dBuv/m) (dBm) (mW)
50 (High) 927,25 126,35 28,97 789,36 4
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12.6 TEST: Out-of-band emissions PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 50%

Air pressure (hPa) 1020

Power Supply & Frequency

Application Point

Fully configured sample tested at
the power line frequency

120V ~ 60Hz

RF Connector

Equipment mode: #1

Operation mode

#1, #3

FCC Standard

§15.247 (D)

(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 withthe 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 815.209(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)).

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
{optional)
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Test Equipment Used

- e Calibration Calibration
Description Manufacturer Model Identifier date due
EMI Test Receiver R&S ESU40 87020455 04/2018 04/2019
Highpass Filter Wainwright Instr. WHKi(éLg(—)ll?O- 87020800 05/2018 05/2019

Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3

Frequency: 30 + 10000MHz

Low Channel
& ®
=
@
%

blank
I |47 = I i, o, ok,
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Fundamental : -
Frequency Measured Difference Peak Limit at Margin
(MHz) pow er (dBm) ('—deé/% (dB) PK pow er —20 dB (dBm) (dB)
1804,48 -35,97 +26,50 62,47 +6,50 42,47
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3

Frequency: 30 + 10000MHz

Middle Channel
@ ®
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=
A . Ll stk st . Kbk OO PRSI L sl sttt AT G
@
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%
blank
It e g el e 1 Bk ol 4 e [k, 1k, A b 4
Fundamental : Peak Limit at -
(MHz) pow er (dBm) (Ldeé’;l) (dB) PK pow er —20 dB (dBm) (dB)
1375,00 -37,57 +27,58 65,15 +7,58 45,15
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3

Frequency: 30 + 10000MHz

High Channel
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Frequency Measured Level Peak / band edge Margin
(MHz) pow er (dBm) (dBm) (dB) PK pow er —20 dB (dBm) (dB)
1618,58 -37,32 +26,73 64,05 +6,73 44,05
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12.7 TEST: 100 kHz Bandwidth of Frequency Band Edges PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 21°C
test Relative Humidity (%) 5206

Air pressure (hPa) 1020

Power Supply & Frequency

Application Point

Fully configured sample tested at
the power line frequency

120V ~ 60Hz

RF Connector

Equipment mode: #1

Operation mode

#3, #4

FCC Standard

§15.247 (D)

(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 lewel of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance withthe peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS aweraging 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)).

Further information to test setup
(conducted)

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Cal:jt;r?etlon Calibration due
EMI Test Receiver R&S ESU40 87020455 04/2018 04/2019

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #3

Low Channel

%

*RBW 100 kH=z
*VBW 300 kHz

Ref 40.4 dBm *Att 10 dB SWT 5 ms O ( 000 )00O0C MH z
40 Offget 30{4 4B Markgr 1 [T1
29 dBm
9(02.750009000 MH=z
000 iz |
A
ﬁ
20 } \ LVL
—10
[ \ PS
I ( \
——-10
t K 3DB
AC
[——20 / \
[——30
baporii~bipaedeoty el
——-50
F1

Center 902.75 MHz 1 MHz/ Span 10 MHz
Difference _
Measured pow er Measured pow er at the Peak Limit at ;
band edge Peak / band edge Margin
(dBm) (dBm)g (@B) PK pow er —20 dB (dBm) (dB)
+27,29 -40,26 67,55 +7,29 47,55
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #3

High Channel
® *RBW 100 kHz Marker T1 ]
*VBW 300 kHz —-39.17 dBm
Ref 40.4 dBm *Att 10 dB SWT 5 ms 928.000000000 MH=z
40 Offget 3044 dB Markdr 1 [T1]]
2¢.47 dBm
|, 947.25000d¢000 muz|IEN
|
ranc I
20 [ \ VL
—10 I \
— O
--10 I \
i
——20 [ \ AC
——30
R Lttt tlscd Al Lok *L:LMIW"JI wm Joptafed:
——-50
F1
Center 927.25 MHz 1 MHz/ Span 10 MHz
Difference P
Measured pow er Measured pow er at the Peak Limit at Marain
band edge Peak / band edge PK pow er —20 dB (dBm) dlg
(dBm) (dBm) (dB) (dB)
+26,47 -39,17 65,64 +6,47 45,64
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #4 (hopping)

Low Channel
® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz —-39.60 dBm
Ref 40.4 dBm * Att 10 dB SWT 10 ms 902.000000000 MH=z
40 Offjet 3044 dB
. [
= LA
oz Y
—10
PS
[— O
——10
3DB
- >0 AC
[——30 (|
[——-50
"1
Start 890 MHz 1.7 MHz/ Stop 907 MHz
Difference -
Measured pow er Measured pow er at the Peak Limit at ,
band edge Peak / band edge PK Margin
pow er —20 dB (dBm)
(dBm) (dBm) (dB) (dB)
+27,29 -39,60 66,89 +7,29 46,89
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #4 (hopping)

High Channel
® *RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kHz -38.04 dBm
Ref 40.4 dBm *Att 10 dB SWT 10 ms 928.000000000 MHz

40 Offget 304 dj

—30

AR

3DB

——30
kl
ek A il
| .. fecs_3 g P Mﬁ@.&h&n

——50

Fl

Start 924 MHz 1.6 MHz/ Stop 940 MHz
Difference P
Measured pow er Measured pow er atthe Peak Limit at ;
band edge Peak / band edge = Margin
(dBm) (dBm)g (dB) PK pow er —20 dB (dBm) (dB)
+26,47 -38,04 64,51 +6,47 44,51
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12.8 TEST: Number of Hopping frequencies PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 3010 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 36%

Air pressure (hPa) 1033
— Power Supply & Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz RF connector
the power line frequency
Equipment mode: #1 Operation mode #4
FCC Standard 815.247 (A) (1) (Il

For FHSs in the band 902-928 MHz: if the 20 dB bandwidth of the hopping channel is less than 250 kHz,
the system shall use at least 50 hopping channels and the average time of occupancy on any channel shall
not be greater than 0.4 seconds within a 20-second period. If the 20 dB bandwidth of the hopping channel
is 250 kHz or greater, the system shall use at least 25 hopping channels and the average time of
occupancy on any channel shall not be greater than 0.4 seconds within a 10-second period. The maximum
20 dB bandwidth of the hopping channel shall be 500 kHz.

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)
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Test Equipment Used

Calibration Calibration

Description Manufacturer Model Identifier date due

ESRS3 87020864 11/2017 11/2018

EMI Test Receiver R&S

Graphical rapresentation

Operation Mode: #4

Number of Hopping Frequencies: 50
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12.9 TEST: Carrier frequency separation PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 23°C
test Relative Humidity (%) 36%

Air pressure (hPa) 1033

Power Supply & Frequency

Application Point

Fully configured sample tested at
the power line frequency

120V ~ 60Hz

RF connector

Equipment mode: #1

Operation mode

#4

FCC Standard

§15.247 (A) (1)

FHSs shall have hopping channel carrier frequencies separated by a minimum of 25 kHz or the 20 dB
bandwidth of the hopping channel, whichewver is greater. Alternatively, FHSs operating in the band 2400-
2483.5 MHz may have hopping channel carrier frequencies that are separated by 25 kHz or two thirds of
the 20 dB bandwidth of the hopping channel, whichewer is greater, provided that the systems operate with
an output power no greater than 0.125 W.

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)
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Test Equipment Used

—_— . Calibration Calibration
Description Manufacturer Model Identifier date due
EMI Test Receiver R&S ESR3 87020864 11/2017 11/2018
Graphical representation of carrier frequency separation
Operation Mode: #4
Plot n°1
@ * RBW 100 kH=z Marker [T1 ]

* VBW 300 kH=z 25.49 dBm

Ref 40.4 dBm *Att 10 dB SWT 2.5 ms 902.750000000 MH=z
40 Offget 3044 dB Markdr 2 [T1]]
2%.50 dBm
o 9(03.25000¢000 MH=z “
Y b 4
/z’ \\ /f’ \\ /f’ \\
A
Mmm‘h
Center 902.75 MHz 250 kHz/ Span 2.5 MHz
Channel Carrier frequency Limit Plot
(No.) separation (kHz) (No.)
(kHz)
1(Low) 500,00 220dB bandwidth: 1
85,25 kHz
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Graphical representation of carrier frequency separation

Operation Mode: #4

o
Plot n°2
® *RBW 100 kHz yelta 2 [T1 ]
* VBW 300 kHz -0.00 dB
Ref 40.4 dBm *Att 10 dB SWT 2.5 ms 500.801282051 kH=z
40 Offget 30]4 dB Markgr 1 [T1 ]

29.59 dBm

916.251607564 MH=z
) > [ 2 |

) 4

/N /T /N

NN

3DB
AC

Center 915.250005 MHz 250 kHz/ Span 2.5 MHz
Channel Carrier frequency Limit Plot
(No.) separation (kHz) (No.)
(kHz)
25 (Middle) 500,80 220dB bandwidth: 2
84,61 kHz
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Graphical representation of carrier frequency separation

Operation Mode: #4

o
Plot n°3
/g; *RBW 100 kHz Delta 2 [T1 ]
*VBW 300 kHz -0.04 dB
Ref 40.4 dBm *Att 10 dB SWT 2.5 ms -500.801282051 kHz
40 Offget 304 4B Markgr 1 [T1]]
24.63 dBm
- 947.25000q4000 muz|EM

<R
H
I

i .

MM@&WW

[——-50
Center 927.25 MHz 250 kHz/ Span 2.5 MHz
Channel Carrier frequency Limit Plot
(No.) separation (kHz) (No.)
(kHz)
50 (High) 500,80 >20dB bandwidth: 3
84,61 kHz
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12.10 TEST: Average time of occupancy PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30t0 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 23°C
test Relative Humidity (%) 36%

Air pressure (hPa) 1033
— Power Supply & Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz RF connector
the power line frequency
Equipment mode: #1 Operation mode #4
FCC Standard §15.247 (A) (1) (Il

For FHSs in the band 902-928 MHz: if the 20 dB bandwidth of the hopping channel is less than 250 kHz,
the system shall use at least 50 hopping channels and the average time of occupancy on any channel shall
not be greater than 0.4 seconds within a 20-second period. If the 20 dB bandwidth of the hopping channel
is 250 kHz or greater, the system shall use at least 25 hopping channels and the average time of
occupancy on any channel shall not be greater than 0.4 seconds within a 10-second period. The maximum
20 dB bandwidth of the hopping channel shall be 500 kHz.

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)
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Test Equipment Used

- . Calibration Calibration
Description Manufacturer Model Identifier date due
EMI Test Receiver R&S ESR3 87020864 11/2017 11/2018
Averagetime of Time between Limit of hopping | Limit of Average Plot (No.)
occupancy (ms) next hop period time of
(s) occupancy (ms)
(s) inaperiod of
20s
281,08 39,34 20 400 1+2
Plot n°1 and n°2
L | ] L L]
| [ | fr ;
i N PRT PP PR WP PP 17 il cdias il e ,-‘;:,m-'“‘ ‘ Wil :.,) ,,J MJJLAM-J\AJ‘&- \rJ
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Parameters required prior to the
test

12.11 TEST: RFExposure Requirements PASS
Laboratory Ambient Temperature (°C) 15t035°C
Relative Humidity (%) 30to 60 %

Parameters recorded during the
test

Laboratory Ambient Temperature (°C)

Relative Humidity (%)

Air pressure (hPa) 1020
— Power Supply & Frequency Application Point
Fully configured sample tested at 120V ~ 60Hz Enclosure
the power line frequency
Equipment mode: #1 Operation mode #1

FCC Standard

§1.1310 (1) (B)

Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy lewels in excess of the Commission's guidelines 8

1.1310, table (1) (b)

EUT classification (fixed, mobile or
portable devices)

Fixed equipment used in Uncontrolled Exposure environment

Limits
Freqg. Range 300+1500MHz

/1500 (Power Density (mW/cm?))

Power Density (mW/cm?)

S=P*G/4m?

Note:

P = Conducted Power (mW); G = Numeric Gain (10(%®"19): r = distance (cm)

TRF FCC_15.247_000
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Conducter g
Frequency Conducter output power | Numericgain Distance PO\_Ner L.

ch output power (P) ©) (r) Density (S) Limits
(mW/cm?) (f/1500)

(MHz) (dBm) (mW) dB (cm)
Low 902,75 27,42 552,07 2,239 20 0,2458 0,602
Middle 915,25 27,47 558,47 2,239 20 0,2487 0,610
High 927,25 26,72 469,89 2,239 20 0,248 0,618

VERDICT

The EUT Radiated Power density at evaluation distance is WHITIN THE LIMIT at the distance of

20cm.

The EUT Radiated Power density is OUT OF THE LIMIT if the distance is< 13,53cm

TRF FCC_15.247_000
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