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1. INTRODUCTION |

This report presents the results of radio test carried out on the following radio equipment: EQUADOR
STRADA, in accordance with normative reference.

The device under test integrates:
e RFID function not already certified.

e 2G/3G module already certified with FCCID: RI7THE910.

This radio test report concern only test realized for certification of RFID part. Measures for verification of the
product (sub part 15B of CFR 47) are reported on report N°RR051-17-104577-2-A Ed. X

The host device of certified module shall be properly labeled to identify the modules within.
The report concern only the calcul of MPE
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2. PRODUCT DESCRIPTION

RFID Module

Class: B

Utilization: Residential

Antenna type and gain: Integral antenna (unknown gain)

Operating frequency range:  13.56MHz

Number of channels: 1

Channel spacing: Not concerned

Modulation: RFID

Power source: 12Vdc by rechargeable lead acid battery

Power level, frequency range and channels characteristics are not user adjustable.
The details pictures of the product and the circuit boards are joined with this file.

2G-3G Module:

Class: B

Utilization: Residential

Antenna type and gain: Integral antenna (unknown gain)

Operating frequency range:  From 824.2 MHz to 848.8 MHz (GSM-850 — uplink)
From 869.2 MHz to 893.8 MHz (GSM-850- downlink)
From 1850.2 MHz to 1909.8 MHz (PCS-1900 - uplink)
From 1930.2 MHz to 1989.8 MHz (PCS-1900- downlink)

The two antennas (RFID and GSM/PCS) are separated by more than 20 cm as required by the GRANT of the
GSM/PCS module.
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| 3. NORMATIVE REFERENCE |

The standards and testing methods related throughout this report are those listed below.
They are applied on the whole test report even though the extensions (version, date and amendment) are not

repeated.
CFR 47 (2018) Radio Frequency Devices
ANSI C63.10 2013
Procedures for ComplianceTesting of Unlicensed Wireless Devices.
447498 D01 General RF RF Exposure procedures and equipment authorization policies for mobile and
Exposure Guidance v06 portable equipment
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4. RFEXPOSURE

Calculus for RFID in standalone

Maximum measured power = 48.3 dBuV/m = 0.000000867mW at 13.56 MHz
with P = (Exd)2 / (30xGp) with d = 10 m and Gp = 1

In accordance with KDB 447498 D01 General RF Exposure Guidance v06:

EIRP _ 0.000000867

SD = = =(.00000000017243 mW/cm? (limit = 0.98 mW/cm?)
4xnxXx R2 4xmx 202

The MPE ratio is then calculated for the simultaneous transmission.

PSD _ 0.00000000017243
PSD lim 098

MPE ratio(RFID) = =0.000000000175947

The equipment fulfils the requirements on power density for general population/uncontrolled exposure
and therefore fulfils the requirements of 47 CFR §1.1310.
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Calculus for RFID and GSM/PCS for simultaneous transmission

The worst case for GSM/PCS is used for each band, see RF exposure test report for this module (see
appendix 1)

See appendix 2 for characteristics of the antenna used with GSM/PCS module (GC550 from Giga concept)
The maximum antenna gain used for the entire band is 0dBi

The Simultaneous transmission MPE test exclusion is determined with the sum of each MPE ratio

RFID and 850 MHz frequency band (GSM850 FCC V)

GSM 850 characteristics:
Conducted output power 32.2 dBm
Antenna gain: 0 dBi

Duty cycle 50%

MPE limits 0.55mW/cm?

EIRP =322 + 0 -3 =29.2dBm (831.76 mW)

EIRP 831.76

= = = 2 (limit = 2
SD Ix i RZ  Ixmx 202 0.165 mW/cm? (limit = 0.55 mW/cm?)

_ PSD _0_165_03
TPSDIm 055

MPE ratio(GSM 850)

Z of MPE ratio = MPE ratio(GSM 850) + MPE ratio(RFID) = 0.3 + 0.000000000175947 = 1.0

This configuration meet the requirement for Simultaneous transmission MPE test exclusion from §7.2
of KDB 447498
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RFID and 1900 MHz frequency band (PCS1900 FCC II)

PCS 1900 characteristics:
Conducted output power 29.2 dBm
Antenna gain: 0 dBi

Duty cycle 50%

MPE limits 0.55mW/cm2

EIRP=29.2 + 0 -3 =26.2dBm (416.87 mW)

_ERP _ 41687
T AxmxXRZ 4 XX 202

=0.083 mW/cm? (limit = 0.55 mW/cm?)

PSD _ 0083
PSDlim 055

MPE ratio(GSM 850) = = 0.151

). of MPE ratio = MPE ratio(GSM 850) + MPE ratio(RFID) = 0.151 + 0.000000000175947 < 1.0

This configuration meet the requirement for Simultaneous transmission MPE test exclusion (§7.2 of
KDB 447498)
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APPENDIX 1: Extract of RF exposure test report of GSM/PCS module

- ®
850 MHz frequency band (GSM 850, FDD V) Telit
Making machines talk.”
RF Qutput Power Calculations to meet ERP limits Calculations to meet MPE limits
Burst Average Peak Power ERP E_IR_P Antenna ga_in_to meet T:::Enlrldn:rl:: Duty Ev_aluation Antenna ga_in _tr.:
Power limit limit ERP limits cycle distance | meet MPE limits
to §1.1310
Frequency . P A o, : i
Bands Sub-Test (MHz) {dBm) (W) | (dBm) (W) (W) (W) Numerical (dBi) (mWiem*2) (%) {em) Numerical | (dBi)
8242 3250 |1.778 | 3270 | 1.862 7 11.48 6.17 7.89 0.55 12.50% 20 1243 10.94
GSM850 |  — 836.4 3240 |1.738 | 3260 | 1.820 7 11.48 6.31 7.99 0.56 12.50% 20 12.90 11.10
848.8 3240 |1.738 | 3260 | 1.820 7 11.48 6.31 7.99 0.57 12.50% 20 13.09 11.17
8242 3280 | 1.905 | 33.00 | 1.995 7 11.48 S 7.59 0.55 12.50% 20 11.60 10.64
4Down1Up 836.4 3270 | 1.862 | 32.90 | 1.950 7 11.48 5.89 7.69 0.56 12.50% 20 12.04 10.80
848.8 3270 | 1.862 | 32.90 | 1.950 7 11.48 5.89 7.69 0.57 12.50% 20 12.22 10.87
8242 3220 | 1.660 | 3240 | 1.738 7 11.48 6.61 8.19 0.55 50.00% 20 3.33 522
3Down2Up 836.4 3220 | 1.660 | 3240 | 1.738 7 11.48 6.61 8.19 0.56 50.00% 20 3.38 5.28
GPRS 850 848.8 3230 | 1698 | 3240 | 1.738 7 11.48 6.61 8.19 0.57 50.00% 20 3.35 525
8242 3170 | 1.479 | 3190 | 1.549 7 11.48 741 869 0.55 37.50% 20 498 697
2Down3Up 836.4 31.70 | 1479 | 31.80 | 1.514 7 11.48 7.58 8.79 0.56 37.50% 20 5.05 7.03
848.8 31.70 | 1479 | 31.90 | 1.549 7 11.48 741 8.69 0.57 37.50% 20 5.13 7.09
8242 30.60 | 1.148 | 30.80 | 1.202 7 11.48 9.55 9.80 0.55 50.00% 20 4.81 6.82
1Down4Up 836.4 30.60 | 1.148 | 30.70 | 1.175 7 11.48 9.77 9.89 0.56 50.00% 20 4.88 6.88
848.8 30.60 | 1.148 | 30.80 | 1.202 7 11.48 9.55 9.80 0.57 50.00% 20 4.96 6.95
8242 2740 | 0.550 | 29.90 | 0.977 7 11.48 11.75 10.70 0.55 12.50% 20 40.17 16.03
4Down1Up 836.4 2720 | 0.525 | 29.80 | 0.955 7 11.48 12.02 10.79 0.56 12.50% 20 42.71 16.30
848.8 2720 | 0.525 | 29.80 | 0.955 7 11.48 12.02 10.79 0.57 12.50% 20 43.34 16.36
8242 26.90 | 0.490 | 29.50 | 0.891 7 11.48 12.88 11.10 0.55 25.00% 20 22.55 13.53
3Down2Up 836.4 26.90 | 0.490 | 29.70 | 0.933 7 11.48 12.30 1090 056 25.00% 20 22 88 1359
EGPRS 848.8 2690 | 0490 | 29.70 | 0.933 7 11.48 12.30 10.90 0.57 25.00% 20 23.22 13.65
850 8242 26.00 | 0.398 | 2890 | 0.776 7 11.48 14.79 11.70 0.55 37.50% 20 18.51 12.67
2Down3Up 836.4 26.10 | 0.407 | 28.90 | 0.776 7 11.48 14.79 11.70 0.56 37.50% 20 18.36 12.63
848.8 2620 | 0417 | 29.00 | 0.794 7 11.48 14.46 11.60 0.57 37.50% 20 18.19 12.59
8242 2540 | 0.347 | 2840 | 0.692 7 11.48 16.59 12.19 0.55 50.00% 20 15.92 12.01
1Down4Up 836.4 2540 | 0.347 | 28.40 | 0.692 7 11.48 16.59 12.19 0.56 50.00% 20 16.15 12.08
848.8 2550 | 0.355 | 28.50 | 0.708 7 11.48 16.21 12.09 0.57 50.00% 20 16.02 12.04
826.4 2382 | 0241 | 26.63 | 0.460 7 11.48 24.96 13.97 0.55 100.00% 20 11.49 10.60
‘UB'VE(iln[;I\QfA ----- 836.4 2370 | 0234 | 2643 | 0.440 7 11.48 26.09 14.16 0.56 100.00% 20 11.98 10.78
846.4 2361 | 0230 | 2647 | 0444 7 11.48 25.86 14.12 0.56 100.00% 20 12.33 10.91

Maximum antenna gain for 850 MHz frequency band: 5.22 dBi
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- ®
1900 MHz frequency band (PCS 1900, FDD II) Telit
Making machines talk.”
RF Output Power Calculations to meet EIRP limits Calculations to meet MPE limits
i MHE Iin'_1its Evaluation Antenna gain to
Burs;:v;r:rr 98 Selilnia Ilsllnl'::l':‘.I Anteng;giii::itt: meet Py P distance meet MPI?Iimits
to §1.1310

Bands | Sub-Test Fr‘[’;‘l'_fz’;“ (dBm) | (W) | (dBm)| (W) | (W) |Numerical (dBi) (mMWiemA2)| (%) (cm) |Numerical| (dBi)
1850.20 | 2950 | 0.891 | 29.70 | 0933 | 2 2.24 3.51 1.00 12.50% 20 4513 16.54

16950'3' ----- 1880.00 | 2940 | 0.871 | 2960 | 0912 | 2 2.30 3.61 1.00 12.50% 20 4617 16.64
1909.80 | 2920 | 0.832 | 2930 | 0851 | 2 2.40 3.80 1.00 12.50% 20 4833 16.84

1850.20 | 29.70 | 0.933 | 29.90 | 0977 | 2 214 3.31 1.00 12.50% 20 4310 16.34

4Down1Up | 188000 | 2960 | 0.972 | 2960 | 0955 | 2 2.19 341 1.00 12.50% 20 4409 16.44

1909.80 | 2930 | 0.851 | 2950 | 0891 | 2 235 371 1.00 12.50% 20 4725 16.74

1850.20 | 2920 | 0.832 | 2940 | 0871 | 2 2.40 3.80 1.00 50.00% 20 12.08 10.682

3Down2Up | 188000 | 29.20 |0.832 [ 29.40 | 0871 | 2 2.40 3.80 1.00 50.00% 20 12.08 10.82

GPRS 1909.80 | 29.00 | 0.794 | 2920 | 0832 | 2 252 401 100 50.00% 20 1266 11.02
1900 185020 | 28.80 | 0.759 | 29.00 | 0.794 | 2 264 4.20 1.00 37.50% 20 17.66 12.46
2Down3Up | 188000 | 28.60 [ 0.724 | 2880 | 0759 | 2 276 4.41 1.00 37.50% 20 18.51 12.67

1909.80 | 2840 | 0.692 | 2860 | 0.724 | 2 2.89 4.60 1.00 37.50% 20 19.37 12.87

1850.20 | 27.70 | 0.589 | 27.80 | 0603 | 2 3.40 5.30 1.00 50.00% 20 17.07 12.32

1Down4Up | 1880.00 | 2740 | 0550 | 2750 | 0562 | 2 3.64 5.60 1.00 50.00% 20 18.08 12.61

1909.80 | 2720 | 0525 | 27.30 | 0537 | 2 3.81 5.80 1.00 50.00% 20 19.15 12.82

1850.20 | 2580 | 0.380 | 2860 | 0.724 | 2 526 7.21 1.00 12.50% 20 10582 | 2024

4Down1Up |_1880.00 | 2560 [ 0363 | 2840 | 0662 | 2 551 7.41 1.00 12.50% 20 11078 | 2044

1909.80 | 2540 | 0.347 | 2830 | 0676 | 2 576 7.60 1.00 12.50% 20 11589 | 2064

1850.20 | 2560 | 0.363 | 2840 | 0692 | 2 551 7.41 1.00 25.00% 20 5539 17.43

aDown2Up | 188000 | 2540 [0347 [ 28.10 [ 0646 | 2 576 7.60 1.00 25.00% 20 57.94 17.63

EGPRS 1909.80 | 2520 | 0331 | 2810 | 0646 | 2 6.04 7.81 1.00 25.00% 20 60.74 17.83
1900 185020 | 25.00 | 0.316 | 27.50 | 0562 | 2 6.33 8.01 1.00 37.50% 20 4242 16.27
2DownaUp |_1880.00 | 2470 0295 | 27.40 | 0560 | 2 6.78 8.31 1.00 37.50% 20 45.44 16.57

1909.80 | 2450 | 0282 | 27.20 | 0525 | 2 7.09 8.50 1.00 37.50% 20 4753 16.76

1850.20 | 2440 | 0275 | 27.20 | 0525 | 2 721 8.61 1.00 50.00% 20 36.56 15.62

1DownaUp |__188000 | 24.30 [ 0269 | 27.00 | 0.501 | 2 7.43 8.71 1.00 50.00% 20 37.37 15.72

1909.80 | 24.10 | 0.257 | 27.00 | 0501 | 2 7.78 5.91 1.00 50.00% 20 39.12 15.92

185240 | 2385 | 0043 | 2639 | 0436 | 2 8.23 9.15 1.00 100.00% 20 20.69 13.15

Vgg{f;":'l‘“ ..... 188000 | 2357 | 0228 | 2593 | 0392 | 2 8.77 9.43 1.00 100.00% 20 2205 13.43
1907.60 | 2349 | 0223 | 2559 | 0362 | 2 8.97 9.52 1.00 100.00% 20 2254 13.52

Maximum antenna gain for 1900 MHz frequency band: 3.31 dBi
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APPENDIX 2: GSM/PCS antenna characteristics

Code article Parkeon

Impedance

Gain MHz : dBi

Cable Type

Working temperature

Lf- l—-.f 4

GC550-PKNO6

‘\—i':
\.- :’_tl

[Masm
Morns

Mowrs
EWIPI
gﬂluctoﬂh

CAT1000018053
On Glass
50 ohms

AMPS 824~894 MHz / GSM 900, 1800 MHz / PCN
1,9GHz / UMTS 2,1GHz
Wifi & Biuetooth 2 4GHz

Vertical
0 dBi
<251
120 cm RG174
MCX Male Right Angle
72mm x 25mm
40T to + 85C

Sticky pad
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