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1. MANUFACTURER AND EUT IDENTIFICATION!

Manufacturer Extronics Ltd..

Address Via Midpoint 18, 1 Dalton Way
Middlewich CW10 OHU
United Kingdom

Test Family Name iRFID500

FCC ID: 2AIZEEXTRFID00001

Date of reception 2016 August 22

Sampling Laboratory sample for certification
Test Item Description RFID Device

Nominal Input Voltage 5 Vdc (USB)

'A detailed documentation is preserved in the internal fascicle.
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2. REFERENCE STANDARDS

Tests and measurements are performed accordingly to the reference standards given in the table
below:

TEsT STANDARD
Emissions: Conducted and Radiated —|FCC Rules ad Regulations, Title 47 Part 15 — Sub
Section 15.207 and 15.209 part C

ANSI C63.4 2014 — American National Standard for
Methods of Measuring of Radio-Noise Emissions
from Low Voltage Electrical and Electronic
Equipment in the Range of 9 kHz — 40 GHz

ANSI C63.10 2013 — American National Standard of
Procedures for Compliance Testing of
Unlicensed Wireless Devices

Operation within the band 902-928 MHz: |FCC Rules ad Regulations, Title 47 Part 15 — Sub
Alternative Test Procedures 15.247 (b) and | part C

(c) , and (a) Bandwidth and average time
of occupancy, Band Edge 15.247 (d) DA 00-705 (30 March 2000) — Filing and
Measurement Guidelines for Frequency Hopping
Spread Spectrum Systems

ANSI C63.4 2014 — American National Standard for
Methods of Measuring of Radio-Noise Emissions
from Low Voltage Electrical and Electronic
Equipment in the Range of 9 kHz — 40 GHz

ANSI C63.10 2013 — American National Standard of
Procedures for Compliance Testing of
Unlicensed Wireless Devices

412172 DO1 Determining ERP and EIRP v011r01
GUIDELINES FOR DETERMINING THE
EFFECTIVE RADIATED POWER (ERP)
AND EQUIVALENT ISOTROPICALLY
RADIATED POWER (EIRP) OF AN RF
TRANSMITTING SYSTEM
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3.  ResuLt, CONDITION, MEASUREMENT UNCERTAINTY

Summary of Test Results

TEst REsuLr
Emissions: conducted Pass
Section 15.207
Emissions: radiated Pass
Section 15.209
Bandwidth and Average Time of Occupancy Pass
Section 15.247 (a)
Operation within the band 902-928 MHz: Pass
Section 15.247 (b) and (c)
Band Edge Pass
Section 15.247 (d)
Restricted Bands Pass

Measurement uncertainty

TEsT ExpPanDED UNCERTAINTY

Conducted Emission — 50€Q/50uH (150 kHz - 30 MHz) +3.5dB
Radiated Emission — (Semianechoic Room) (30 MHz - 18 GHz) +4.7 dB
Bandwidth — Frequency Separation <1%
Time of occupancy <0.5%
Climatic Conditions

PARAMETER VALUE
Temperature (294+£3)K
Relative humidity (50£5) %

Extensions

The results refer only to the sampled EUT and under the specified conditions.

Modulations:
Type: PR_ASK 40 kHz
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Conducted and Radiated EUT Test Set-up example (ANSI C63.10 2013)
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4.

RADIATED EMISSIONS

In the following table you can find the limits established by the reference standard:

Field Strength pEak Field Strength Field Strength
FREQUENCY RANGE
(MHz) LIMITS QUASI-PEAK LIMITS AVERAGE LIMITS
[dB (UV/m)] [dB (uV/m)] [dB (uV/m)]

0.009 — 0.490 -- 48.15—13.8 @ 300m --

0.490 — 1.705 -- 33.8—-23 @ 30m --

1.705 - 30 -- 29.5 @ 30m --

30 + 88 -- 40 @ 3m --

88 +216 -- 43,5 @ 3m --

216 + 960 -- 46 @ 3m --

960+ 1000 -- 54 @ 3m
>1000 74 @ 3m -- 54 (@ 3m
Test Equipment

EqQuiPMENT MANUFACTURER MobEL CAL. Due
MXE EMI Receiver Agilent/Keysight N9038A 01/2017
Anechoic Chamber Comtest CSAO01 01/2017
Bilog Antenna Schaftner CBL6112B 01/2017
Horn Antenna EMCO 3115 01/2017
Controller Deisel HD100 01/2017
Turn Table Deisel MA240 01/2017
LISN GSD NTWO06 01/2017

Test procedure: RE22R02

Notes

Azimuth position EUT-Antenna corresponding to 0° identifies the rotating table orientation (TT)
in which the instrument to be tested shows the front part turned towards the antenna. Positive
grades individuate clockwise rotations of TT when this one is observed from the top. For negative
degrees, TT rotation is counter-clockwise.

Antenna height respect to the mass plane is conventionally individuated with: MA=XXX where
XXX indicates the height (always positive and greater than 100) expressed in cm.

Antenna horizontal polarisation is indicated by POL=H.

Antenna vertical polarisation is indicated by POL=V.

EUT was tested in the three orthogonal planes.

Results and conclusions

In all the operative conditions, equipment complied with the standard limits. Graphics in
following figures show the most significant registrations of the performed measurements.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
w Keysight EMI Receiver - Frequency Scan li“i“&/
RL [ RF [0 ac [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 10:14:20 AM Sep 23, 2016
|Marker 1417.42 MHz | FREQUENCY SCAN Scan TRACE 3
CISPR Smooth n TYPE (Wi
PREAMP Scan-Search-Meas Atten: 6 dB Free Run DET
10 dBidiv Ref 96.00 dByVim
Log
86.0
76.0
6.0
56.0
46.0 L]
36.0 ——————-<>—— __X_XX(-X_
26.0 F gt —+ o
16.0 e
£.00
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 300 us @# 30 kHz)
| sig | |rrc] FREQ | PEAKAMPTD | aPDAMPTD | PEAKLL1A | @PDLL1A | compPosITEAMPCOR |8
1 417.42 MHz 33.893 dBuVim 29.503 dBuVim --- -12127dB -16.516dB  -- 20.237 dB
2 673.72 MHz 32.646 dBpyVim 27.060 dBuVim --- 13.374dB  -18960dB - 23.124 dB
3 750.52 MHz 33.694 dBpyV/im 28.348 dBuVim --- 12326dB -17672dB - 24.399 dB E
4 831.61 MHz 34.111 dBpVim 29.178 dBuVim --- -11909dB -16.841dB - 24.819 dB
5 840.91 MHz 33.655 dBpV/im 28.921 dBuVim --- -12364dB -17.098dB - 24.950 dB
6 949.57 MHz 35.331 dBpyVim 30.317 dBuVim  --- -10.688dB -15.703dB  --- 25.945 dB il
4 m 3
IMSG STATUS

Fig. 4.1

POL

v

MA: 100 cm
TT: 0°
EUT mode: Standby

Record of the measurement of radiated emissions (PK)
Maximum disturbance determined in the frequency range 30 — 1000 MHz, Pol. V.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
—
e Keysight EMI Receiver - Frequency Scan EI@
RL [ RF [s0@  ac | cCoRReC | [ SENSE:INT] [ ALIGN AUTO | 10:16:23 AMSep 23, 2016
[Freq (Meters) 749.647419 MHz | FREQUENCY SCAN Secan TRace[1] 2 3
CISPR Smooth o n TYPE [Wieint
PREAMP Scan-Search-Meas Atten: 6 dB Free Run DET
10 dBidiv Ref 96.00 dBUV/m
Log
6.0
76.0
£6.0
56.0
460 -
36.0 - - 4 = —
b4
¢
26.0 — -
16.0 -
.00
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 300 s # 30 kHz)
| Irrc] FREQ | PEAKAMPTD | QPDAMPTD | aPDLL1A SITE AMPCOR Jig
1 37497 MHz 35.432 dBuVim 32.001 dBpVim - -10.588dB -14.019dB  --- 18.822 dB
2 749.65 MHz 33.403 dBuV/im 28.349 dBpVim --- -12617dB -17671dB  --- 24.392dB
3 750.19 MHz 33.155 dBuVim 28.346 dBuVim --- -12.865dB -17.673dB - 24.396 dB E
4 782.29 MHz 33.975 dBuV/m 28.607 dBpVim --- -12.045dB  -17.413dB - 24.624 dB
5 799.45 MHz 35.559 dBuV/im 29.851 dBpVim - -10.460dB -16.168dB  --- 24.475dB
6 803.08 MHz 33.431 dBuV/im 28.513 dBpVim - -12.589dB -17.507dB  --- 24,499 dB il
‘ 1113 r
IMSG STATUS

Fig. 4.2

POL H

MA: 100 cm

TT: 0°

EUT mode: Standby

Record of the measurement of radiated emissions (PK)

Maximum disturbance determined in the frequency range 30 — 1000 MHz, Pol. H.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
—
e Keysight EMI Receiver - Frequency Scan EI@
RL [ RF [s0@  ac | cCoRReC | [ SENSE:INT] [ ALIGN AUTO | 09:55:11 AMSep 23, 2016
[Freq (Meters) 548.405344 MHz | FREQUENCY SCAN Secan TRace[1] 2 3
CISPR Smooth 0 n TYPE [Wieint
PREAMP Scan-Search-Meas Atten: 6 dB Free Run DET
10 dBidiv Ref 106.00 dBUV/m
Log
95.0
6.0
76.0
B6.0
ER.0
46.0 L]
36.0 - - - - - - - -t - 4 - -
» BORIPepen
26.0 M — -
16.0 ad L ST ‘
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 300 s # 30 kHz)
| |rRe| FREQ | PEAKAMPTD |  QPDAMPTD 14 | QPDLL1A SITE AMPCOR I8
1 30.840 MHz 32.283 dBuV/im 27.491 dBpVim - -7.717dB -12509dB  --- 20.178 dB
2 548.41 MHz 31.704 dBuV/im 26.585 dBpVim --- -14.315dB  -19.435dB  --- 22,309 dB
3 631.39 MHz 32.116 dBuV/im 27.088 dBuVim --- -13.903dB -18931dB  --- 22,963 dB E
4 657.79 MHz 32.128 dBuV/im 27.013 dBpVim -- -13.892dB -19.006 dB  --- 23.057 dB
5 663.04 MHz 32.254 dBuVim 27.011 dBpV/im -- -13.766 dB  -19.008 dB  --- 23.073dB
6 992.29 MHz 36.282 dBuV/m 30.640 dBpVim - -17.698dB -23.339dB  --- 26.229 dB il
‘ 1113 r
IMSG STATUS

Fig. 4.3

POL V

MA: 100 cm

TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (PK)

Maximum disturbance determined in the frequency range 30 — 1000 MHz, Pol. V.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
w Keysight EMI Receiver - Frequency Scan li“i“&/
RL [ RF [0 ac [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 09:58:33 AM Sep 23, 2016
[Freq (Meters) 874.898710 MHz | FREQUENCY SCAN Scan TRace 1723
CISPR Smooth 50 1mM TYPE |Wisti
PREAMP Scan-Search-Meas Atten: 6 dB Free Run DET
10 dBidiv Ref 96.00 dByVim
Log
86.0
76.0
GE.0
56.0
46.0 L]
360 _— - -----}{>-
wokr—+——+——— V1Lt L o
16.0 e -
.00
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 300 us @# 30 kHz)

| sig | |rrc] FREQ | PEAKAMPTD | aPDAMPTD | | PEAKLL1A | aPDLL1A | compPosITEAMPCOR |8
1 866.32 MHz 36.210 dBpVim 29.680 dBuVim --- 9810dB -16.340dB - 25.256 dB
2 874.90 MHz 35.387 dBpyVim 29.909 dBpVim --- -10.633dB -16111dB - 25.308 dB
3 901.03 MHz 40.833 dBpyVim 34.322 dBpVim  --- -5187dB -11698dB -- 25469 dB E
4 911.17 MHz 46.329 dBuVim 44.988 dBuVim --- 0.309 dB -1.032dB = - 25.553 dB
5 916.45 MHz 49.517 dBpyVim 40.434 dBpVim --- 3.498 dB -5586dB  --- 25.597 dB
6 925.03 MHz 43.757 dBpyVim 35.432 dBpVim --- -2263dB  -10.588dB - 25.680 dB il
4 m 3
IMSG STATUS

Fig. 4.4

POL H
MA: 100 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (PK)
Maximum disturbance determined in the frequency range 30 — 1000 MHz, Pol. H.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
w Keysight EMI Receiver - Frequency Scan |i| =P
RL [ RF [s0@ ac [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:06:51 PM Sep 26, 2016
|Se|ect Signal 3 | FREQUENCY SCAN Scan
Smooth n
PREAMP Scan-Search-Meas Atten: 2 dB Free Run
10 dBidiv Ref 92.99 dBpV/im
Log
83.0
730
£3.0
%
530
E _‘,_,._,.........-.....-..-—-V“"
430
M
330 W,
230
13.0
299
Start 1 GHz Stop 10 GHz
#Res BW 680 kHz VBW 6.8 MHz #Dwell Time 1 ms # 250 kHz)
FREQ | PEaKAMPTD | QPDAMPTD | EAVGAMPTD | PEAKLLIA | QPDLL1A | EAVGLL2A | COMPOSITEAMPCOR |
1 1.8228 GHz 47.774 dBuVim 42483 dBuVim 34.629 dBuVim -26.226 dB -31.517dB -19.371dB 32.149dB
2 6.1963 GHz 56.553 dBuV/m 51.835dBuVim 43.999 dBuVim -17.447dB -22.165dB -10.000dB 42.520 dB
3 7.9018 GHz 59.475dBuVim 54.542 dBuVim 46.729 dBuVim -14.524dB -19.458dB -7.270dB  45.579dB
4 9.9098 GHz 61.996 dBuVim 56.315 dBuV/im 48.480 dBuVim -12.004dB -17.685dB -5.519dB  47.390dB
4 m b

STATUS

Fig. 4.5

POL V

MA: 100 cm

TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (AVG detector)
Maximum disturbance determined in the frequency range 1 — 10 GHz, Pol. V.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
w Keysight EMI Receiver - Frequency Scan |i| =P
RL [ RF [s0@ ac [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:05:59 PM Sep 26, 2016
|Se|ect Signal 3 | FREQUENCY SCAN Scan TRACE 3
Smooth ~ —#— n TYPE (Wit b
PREAMP Scan-Search-Meas Atten: 2 dB Free Run DET
10 dBidiv Ref 92.99 dBpV/im
Log
83.0
730
£3.0 /
b
530 —— -
b
Fic] ] reu——
330
230
13.0
299
Start 1 GHz Stop 10 GHz
#Res BW 680 kHz VBW 6.8 MHz #Dwell Time 1 ms # 250 kHz)
FREQ | PEaKAMPTD | QPDAMPTD | EAVGAMPTD | PEAKLLIA | QPDLL1A | EAVGLL2A | COMPOSITEAMPCOR |
1 1.8228 GHz 47.774 dBuVim 42483 dBuVim 34.629 dBuVim -26.226 dB -31.517dB -19.371dB 32.149dB
2 6.1963 GHz 56.553 dBuV/m 51.835dBuVim 43.999 dBuVim -17.447dB -22.165dB -10.000dB 42.520 dB
3 7.9018 GHz 59.475dBuVim 54.542 dBuVim 46.729 dBuVim -14.524dB -19.458dB -7.270dB  45.579dB
4 9.9098 GHz 61.996 dBuVim 56.315 dBuV/im 48.480 dBuVim -12.004dB -17.685dB -5.519dB  47.390dB

4 n v

MSG STATUS

Fig. 4.6

POL V

MA: 100 cm

TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (Peak detector )
Maximum disturbance determined in the frequency range 1 — 10 GHz, Pol. V.
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Job Number FCC-16721

Test Name Radiated Emissions

EUT Name Extronics Ltd. - iRFID500
e Keysight EMI Receiver - Frequency Scan =N ==

RL [ RF [s0@ ac [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:14:21 PM Sep 26, 2016
|Se|ect Signal 3 | FREQUENCY SCAN Scan
Smooth —— n
PREAMP Scan-Search-Meas Atten: 2 dB Free Run

10 dBidiv Ref 92.99 dBuV/m

Log
830
730
630 —
530
" _}_ww—-ﬂw
430 ____L_ T ————
M
330
230
130
299
Start 1 GHz Stop 10 GHz
#Res BW 680 kHz VBW 6.8 MHz #Dwell Time 1 ms # 250 kHz)
| siG| |rrc] FREQ | PeEakawPTD | oFDAMPTD | EAVGAMPTD | PEAKLL1A | aPDLL1a | EAVGLL2A | COMPOSITEAMPCOR |
1 1.8840 GHz 56.695 dBuV/m 53.469 dBuVIim 37.419dBpVim -17.304dB -20.530dB -16.581dB 32.443dB
2 6.9960 GHz 58.124 dBuVIm 53.422 dBuVIm 45576 dBuVim -15.876dB -20.578dB -8.424dB 44.130dB
3 8.9828 GHz 60.220 dBuV/im 55.545dBuVim 47.717 dBpVim -13.780dB -18455dB -6.283dB  46.762dB
4 m b
IMSG STATUS
Fig. 4.7
POL H
MA: 181 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (AVG detector)
Maximum disturbance determined in the frequency range 1 — 10 GHz, Pol. H.
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Job Number FCC-16721

Test Name Radiated Emissions

EUT Name Extronics Ltd. - iRFID500
e Keysight EMI Receiver - Frequency Scan =N ==

RL [ RF [s0@ ac [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:13:43PM Sep 26, 2016
ISelect Signal 3 | FREQUENCY SCAN Scan I EE
Smooth ~ ~*— n TYPE (Wt
PREAMP Scan-Search-Meas Atten: 2 dB Free Run DET

10 dBidiv Ref 92.99 dBuV/m

Log
830
730
630 —
5
530 L bbb =
><
Fic] i) PR —
330
230
130
299
Start 1 GHz Stop 10 GHz
#Res BW 680 kHz VBW 6.8 MHz #Dwell Time 1 ms # 250 kHz)
| siG| |rrc] FREQ | PeEakawPTD | oFDAMPTD | EAVGAMPTD | PEAKLL1A | aPDLL1a | EAVGLL2A | COMPOSITEAMPCOR |
1 1.8840 GHz 56.695 dBuV/m 53.469 dBuVIim 37.419dBpVim -17.304dB -20.530dB -16.581dB 32.443dB
2 6.9960 GHz 58.124 dBuVim 53.422 dBuV/m 45.576 dBuVim -15.876dB -20.578dB -8.424dB  44.130dB
3 8.9828 GHz 60.220 dBuV/im 55.545dBuVim 47.717 dBpVim -13.780dB -18455dB -6.283dB  46.762dB
4 m b
MSG STATUS
Fig. 4.8
POL H
MA: 181 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (Peak detector )
Maximum disturbance determined in the frequency range 1 — 10 GHz, Pol. H.
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Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
w Keysight EMI Receiver - Frequency Scan li“i“&/
RL | REPRESEL [50QADC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:21:24 PM Sep 26, 2016
Marker 1 49.450 kHz | FREQUENCY SCAN Scan TRAGE[1[ 0 3
CISPR Smooth  ++— n TYRE | Wi
PREAMP Scan-Search-Meas Atten: 4 dB Free Run DET
15 dBidiv Ref 145.00 dBpVim
Log
130
15
100
85.0
70.0
¥
55.0 <r
ADD ..... 1.
250 i
100
Start 9 kHz Stop 30 MHz
Res BW 200 Hz VBW 2 kHz #Dwell Time 10 ms (50 Hz)
| sig | |rrc] FREQ | PEAKAMPTD | aPDAMPTD | | PEAKLL1A | aPDLL1A | compPosITEAMPCOR |8
1 9.7500 kHz 65.956 dByV/im 60.685 dBuVim --- -61.868dB -67.139dB - 60.000 dB
2 10.100 kHz 66.096 dByVim 60.494 dBpVim --- 61.422dB -67.024dB - 59.452 dB
3 10.500 kHz 63.922 dBpyVim 58.894 dBpVim --- -63.258dB -68287dB -- 59.258 dB E
4 31.500 kHz 63.048 dBuVim 59.117 dBuVim --- -54590dB -58.521dB -- 49.500 dB
5 49.450 kHz 54.696 dBpV/im 53.128 dBuVim - -59.025dB -60.593dB - 45.910 dB
6 70.050 kHz 55.140 dBpVim 52.347 dBpVim --- -55.556dB -58.349dB - 43.314 dB il
4 m 3
Jse staTus| I DC Coupled
Fig. 4.9
POL Parallel
MA: 150 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (PK)
Maximum disturbance determined in the frequency range 0.009 — 30 MHz, Pol. Parallel.

This document may be only fully reproduced.
Every partial reproduction is only allowed after written approval released by G.S.D. S.r.1.
Report n. FCC-16721 Rev. 01, page 17/ 62




G.S.D. S.r.l. Via Marmiceto, 8 - 56121 Pisa (PI) Italy

Job Number FCC-16721
Test Name Radiated Emissions
EUT Name Extronics Ltd. - iRFID500
w Keysight EMI Receiver - Frequency Scan li“i“&/
RL | REPRESEL [50QADC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 02:11:36 PM Sep 26, 2016
Marker 1 70.150 kHz | FREQUENCY SCAN ;S;:an TRAGE 3
TYPE |W¥H

CISPR Smooth —— b
PREAMP Scan-Search-Meas Atten: 4dB Free Run

15 dBidiv Ref 145.00 dBpVim

Log
130
e Freq 70.150 kHz
1 Peak 52.8 dBpV/im LL1A -57.875dB
10§ 2 Quasi Peak 50.0 dBpV/im LL1A -60.682 dB
3 off -= LL1A
85.0
700
X
55.0 =
40.0 i b
250
10.0
Start 9 kHz Stop 30 MHz
Res BW 200 Hz VBW 2 kHz #Dwell Time 10 ms (50 Hz)
1 9. 1000 KHz 67.189 dBqu 62.601 dBqu 61.235 dB 65.822 dB 61 300 dB
2 9.9000 kHz 67.220 dBuVim 61.739 dBuVim - 60.471dB  -65.952dB - 59.700 dB
3 10.500 kHz 67.277 dBuVim 60.677 dBpVim --- -59904dB -66.504dB  --- 59.258 dB =
4 31.450 kHz 62.754 dBuVim 59.651 dBuVim --- -54.898dB -58.001dB  --- 49.510 dB
5 49.471 kHz 56.003 dBpV/im 53.602 dBuVim --- -57.714dB  -60.115dB  --- 45.906 dB
6 70.150 kHz 52.809 dBuVim 50.002 dBupVim --- -57.875dB -60.682dB  --- 43.301 dB j|
4 m 3
Jse staTus| I DC Coupled
Fig. 4.10
POL Orthogonal
MA: 150 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (PK)
Maximum disturbance determined in the frequency range 0.009 — 30 MHz, Pol. Orthogonal.
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5. Power Lines Conpuctep EMissions

Equipment shall meet the limits below when using a CISPR16 quasi-peak and average detector

receivers.
FCC 15.207
FREQUENCY RANGE QUASI-PEAK LIMIT AVERAGE Limir
(MHz) [dB (UV)] [dB (UV)]
0.15-0.50 66 — 56 56 — 46
0.50-5 56 46
5-30 60 50
" Limit decreasing linearly with logarithm of frequency
Test Equipment
EQuiPMENT MANUFACTURER MobEL CaAL. Due
MXE EMI Receiver Agilent/Keysight NI9038A 01/2017
Screened Room GSD CSCo01 01/2017
LISN GSD NTWO06 01/2017

Test procedure: CE22R01

The EUT power cable was connected to a LISN and the monitored output of the LISN was
connected to a spectrum analyzer by a transient limiter. The conducted emissions from 150 kHz to
30 MHz were monitored and compared to the specification limits

Test method

Test method was in accordance with the reference standard.

EUT modes of operations were tested in order to achieve the maximum level of emission.

Results

Equipment complied with the test specification limits.

Graphics in following figures show some registrations of the frequency spectrum of the conducted
emissions.
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Job Number FCC-16721
Test Name Power line Conducted Emissions
FCC 15.207
EUT Name 1RFID500
e Keysight EMI Receiver - Frequency Scan = \i“él
RL | RF2 [soaADc [ CorREC | [ SENSE:INT] [ ALIGN AUTO | 05:04:17 PM Sep 01, 2016
[Freq (Meters) 329.982 kHz | FREQUENCY SCAN Scan TRACE[1 2 3
CISPR Smooth  —#— n TYPE (W
Scan-Search-Meas Atten: 10 dB Free Run DET
10 dBidiv Ref 90.00 dBpV
Log
80.0
70.0
0.0
s0.0 =
ADD AECTRINEEC | I T S — T
30.0 — RIE L ARNETE LRI R Rl LD Bl H ) I
0.0 | | [ 11 In DI MR R Gadh e U i
100
0.00
#Start 150 kHz #Stop 30 VHz
Res BW 9 kHz VBW 90 kHz #Dwell Time 300 ps # 1 kHz)
I INIGE] FREQ | PEAKAMPTD | QPDAMPTD [ MPTD | PEAKLL1A | GPDLL1A WG LL2Z A EAMPCOR
1 151.00 kHz 53.251 dBuV  49.821dBuV  42922dByV -12694dB -16.124dB -13.023dB 0.000dB
2 642.00 kHz 47.053 dBuV 44901 dBuV  36.446dByV -8.947dB -11.099dB -9554dB 0.000dB
3 671.00 kHz 50.089 dBuV  46.571dBuyV  39.528dByV -5911dB -9429dB -6472dB 0.000dB £
4 688.00 kHz 51.851 dBuVv 47.481 dBuv 37.871 dBuvV -4.149 dB -8.519dB -8.129 dB 0.000 dB
5 702.00 kHz 51.914dBuV  50.322dBuyV  42.856dByV -4.086dB -5678dB -3.144dB 0.000dB
6 720.00 kHz 52.239dBuV  47.931dBuyV 38138dByV -3.761dB -8.069dB -7.862dB 0.000dB il
4 m 13
IMSG sTaTUS| t DC Coupled

Fig. 5.1
Phase 1 of auxiliary apparatus (worst case)
EUT mode: disconnected

Auxiliary apparatus: Laptop whit power supply linked
B Band (0.15 — 30 MHz)
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Job Number FCC-16721
Test Name Power line Conducted Emissions
FCC 15.207
EUT Name 1RFID500
e Keysight EMI Receiver - Frequency Scan = \i“él
RL | RF2 [soaADc [ CorREC | [ SENSE:INT] [ ALIGN AUTO | 05:08:23 PM Sep 01,2016
[Freq (Meters) 329.982 kHz | FREQUENCY SCAN Scan TRACE[1 2 3
CISPR Smooth  —#— n TYPE (W
Scan-Search-Meas Atten: 10 dB Free Run DET
10 dBidiv Ref 90.00 dBpV
Log
80.0
70.0
0.0
50.0 .ﬁﬁ
ADD = g i Al Ll -
0.0 AR M TR R e L TR TR 1 S S A —
0.0 IMLIuld, [l T
100
0.00
#Start 150 kHz #Stop 30 VHz
Res BW 9 kHz VBW 90 kHz #Dwell Time 300 ps # 1 kHz)
I INIGE] FREQ | PEAKAMPTD | QPDAMPTD | ¢ MPTD | PEAKLL1A | GPDLL1A WG LL2Z A EAMPCOR
1 638.00 kHz 48.105dBuV  45745dByV  37.699dByV -7.895dB -10.255dB -8.301d 0.000dB
2 669.00 kHz 49.588 dBuV  46.263 dBuV  39.059dByV -6.412dB -9737dB -6941dB 0.000dB
3 685.00 kHz 51.117dBpV  47.746 dBuV  40.449dByV  -4.883dB -8254dB -5551dB 0.000dB £
4 700.00 kHz 51.688 dBpV 50.296 dBuV 42716 dBpV -4.312 dB -5.704 dB -3.284 dB 0.000 dB
5 703.00 kHz 51.983dBuV  50.141dBuyV  42568dByV -4.017dB -5859dB -3.432dB 0.000dB
6 717.00 kHz 51.580dBuV  47.583dBuyV  39.534dByV -4.420dB -8417dB -6466dB 0.000dB il
4 m 13
IMSG sTaTUS| t DC Coupled

Fig. 5.2
Phase 2 of auxiliary apparatus (worst case)
EUT mode: disconnected

Auxiliary apparatus: Laptop whit power supply linked
B Band (0.15 — 30 MHz)
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Job Number FCC-16721
Test Name Power line Conducted Emissions
FCC 15.207
EUT Name 1RFID500
e Keysight EMI Receiver - Frequency Scan = \i“él
RL | RF2 [soaADc [ CorREC | [ SENSE:INT] [ ALIGN AUTO | 05:10:47 PM Sep 01,2016
[Freq (Meters) 329.982 kHz | FREQUENCY SCAN Scan TRACE[1 2 3
CISPR Smooth  —#— n TYPE (W
Scan-Search-Meas Atten: 10 dB Free Run DET
10 dBidiv Ref 90.00 dBpV
Log
80.0
70.0
0.0
%
s0.0 M
400
b n ] N . I i i el TR R ] S W—
oot A 1 1 H U R L B ) i 1IN B IR LR
100
0.00
#Start 150 kHz #Stop 30 VHz
Res BW 9 kHz VBW 90 kHz #Dwell Time 300 ps # 1 kHz)
I INIGE] FREQ | PEAKAMPTD | QPDAMPTD [ MPTD | PEAKLL1A | GPDLL1A WG LL2Z A EAMPCOR
1 168.00 kHz 47.111dByV 44543 dByV 35367 dByV  -17.948dB -20.516dB -19.692dB 0.000dB
2 236.00 kHz 45239dBuV  42980dBuyV  34.383dByV -16997dB -19.255dB -17.853dB 0.000dB
3 679.00 kHz 50.385dBuV  47.748dBuV  39.464dByV -5.615dB -8252dB -6536dB 0.000dB £
4 693.00 kHz 50.473 dBpVv 47.160 dBpVv 40.191 dBpV -5.527 dB -8.840 dB -5.809 dB 0.000 dB
5 709.00 kHz 49.386 dBuV  46.561 dBuV 38996 dByV -6.614dB -9439dB -7.004dB 0.000dB
6 728.00 kHz 47.741dBuV 45056 dBuyV 35956 dByV  -8.259dB  -10944dB -10.044dB 0.000dB il
4 m 13
IMSG sTaTUS| t DC Coupled

Fig. 5.3
Phase 1 of auxiliary apparatus (worst case)
EUT mode: Modulation

Auxiliary apparatus: Laptop whit power supply linked
B Band (0.15 — 30 MHz)
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Job Number FCC-16721
Test Name Power line Conducted Emissions
FCC 15.207
EUT Name 1RFID500
e Keysight EMI Receiver - Frequency Scan = \i“él
RL | RF2 [soaADc [ CorREC | [ SENSE:INT] [ ALIGN AUTO | 05:09:14 PM Sep 01, 2016
[Freq (Meters) 329.982 kHz | FREQUENCY SCAN Scan TRACE[1 2 3
CISPR Smooth  —#— n TYPE (W
Scan-Search-Meas Atten: 10 dB Free Run DET
10 dBidiv Ref 90.00 dBpV
Log
80.0
70.0
0.0
s0.0
400 - e
0.0 o iy | PR R uADl LR VL R RARR AR Y
0.0 L ] AR BT -
100
0.00
#Start 150 kHz #Stop 30 VHz
Res BW 9 kHz VBW 90 kHz #Dwell Time 300 ps # 1 kHz)
I INIGE] FREQ | PEAKAMPTD | QPDAMPTD [ MPTD | PEAKLL1A | oPDLL1A | AvGLL2A EAMPCOR
1 667.00 kHz 50.740dBuV  47.148 dBuV  40935dByV -5.260dB -8.852dB  -5.065d 0.000dB
2 681.00 kHz 51.037dBuV 47986 dBuV  39.777dByV -4.963dB -8.014dB -6223dB 0.000dB
3 685.00 kHz 51.442dBuV  47.853dBuV  40958dByV  -4.558dB -8.147dB -5.042dB 0.000dB £
4 698.00 kHz 52.338 dBuVv 48.215 dBuv 41.030 dBpV -3.662 dB -7.785dB -4970 dB 0.000 dB
5 703.00 kHz 51.736 dBuV  48.784dBuyV  39.812dByV -4.264dB -7.216dB -6.188dB  0.000dB
6 729.00 kHz 49.656 dBuV  46.628 dByV  39.181dByV -6.344dB -9.372dB -6.819dB 0.000dB il
4 m 13
IMSG sTaTUS| t DC Coupled

Fig. 5.4
Phase 2 of auxiliary apparatus (worst case)
EUT mode: Modulation

Auxiliary apparatus: Laptop whit power supply linked
B Band (0.15 — 30 MHz)
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6. OpERATION WITHIN THE Banp 902 - 928 MHzZ

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

6.1. NumBer oF HorrinG CHANNEL

For frequency hopping systems operating in the 902 — 928 MHz band:
* if the 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use
at least 50 hopping frequencies;
* if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use

at least 25 hopping frequencies.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Measurement

RFPRESEL [ 50Q AC CORREC [ [ sensent] | ALIGN AUTO

Marker 1 925.257000000 MHz . Avg Type: Voltage TRACE FlRel
NFE PNO: Fast -w»- TIrig: FreeRun Avg|Hold: 100/100 TYPE[]

IFGain:Low Atten: 24 dB

Mkr1 925.257 MHz
Ref 120.00 dBpVim 108.809 dBpV/m

1

Start 899.00 MHz Stop 930.00 MHz

Res BW (CISPR) 120 kHz VBW 910 kHz Sweep 3.467 ms (1001 pts)

e N T I ——
Fig. 6.1
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6.2. CARRIER FREQUENCY SEPARATION

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Measurement

The following figures show the acquired graphics.

RFPRESEL [50Q AC CORREC [ [ sensent] | ALIGN AUTO

05:13:31 PM Sep 22, 2016
Marker 3 A 134.537907 kHz . #Avg Type: RMS TrACE RS
PNO:- Wide -»—- ITig: FreeRun Avg|Hold: 100/100 TYPER
IFGain:Low Atten: 16 dB DET MIRISISIEIE]

AMkr3 134.54 kHz
Ref 112.99 dBpV/m -0.027 dB

1A2

3A4

Center 902.750 MHz Span 2.000 MHz
#Res BW 30 kHz #VBW 200 kHz Sweep 2.184 ms (8192 pts)
MKF‘.] MODE| TF‘.C| SCL| X \ Y | FUNCTION | FUNCTION ‘.'-ﬂDTH| FUNCTION VALUE -

A2 1] 1 [(A) -495.67 kHz | (A) -0.214 dB El

A F [ 1] 7 903.249 69 MHz | 110.525 dBuV/m

3 IYEEREAITN 134.54 kHz | (A) -0.027 dB

‘A F [1]f 902.678 34 MHz | 90.285 dBuV/m

5 -
L —_—

13

s

Fig. 6.2
Modulation ; Channels: 0 to 1; Maxhold
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. = [
U L | RFPRESEL [500 Ac | CORREC | | SENSEUNT[ [  ALIGNAUTO | 05:20:34 PM Sep 23, 2016
Marker 3 A 130.875351 kHz : #Avg Type: RMS TRACE[FEE
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPER
IFGain:Low Atten: 20 dB DET LSRR

AMKkr3 130.88 kHz
Ref 115.00 dBpuVim 0.105 dB
142
3Ad4
4

Center 915.250 MHz Span 2.000 MHz
#Res BW 30 kHz #VBW 200 kHz Sweep 2.184 ms (8192 pts)
MKR| MODE TRC| SCL| X | ¥e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
A2 [ 1] f [{A) 500.47 kHz | (A) -0.076 dB @

F [1]7 915.248 00 MHz [ 109.171 dBuV/m

A4 [ 1] f [(A) 130.88 kHz | (A) 0.105 dB

F [1]f 915184 93 MHz | 89.156 dBuV/m

L —_—_—_— r

%

Fig. 6.3
Modulation; Channels: 25 to 26; Maxhold
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RFPRESEL [ 50Q AC CORREC [ [ sensent] | ALIGN AUTO

Marker 3 A 128.921988 kHz : #Avg Type: RMS
PNO: Wide -»- Trig: FreeRun Avg|Hold: 100/100

IFGain:Low Atten: 20 dB iy P MMM

AMKr3 128.92 kHz
Ref 115.00 dBpV/m 0.071 dB
1A2
Q
3A4
AL

Center 927.250 MHz Span 2.000 MHz
#Res BW 30 kHz #VBW 200 kHz Sweep 2.184 ms (8192 pts)
MKR| MODE TRC| SCL]| X | e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
A2 [ 1] |{A) 498.35 kHz (A) -0.338 dB EJ

A F [1]7 926.745 91 MHz| 105.303 dBuVim

3 IYSEREAITN 128.92 kHz | (A) 0.071 dB

‘A F [1]f 927.186 39 MHz | 84.923 dBuV/im

5

6 -

L ——
&

Fig. 6.4
Modulation; Channels: 49 to 48; Maxhold.
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6.3. Time oF OccurPancy

Limits

For frequency hopping systems operating in the 902928

MHz band: if the 20 dB bandwidth of the hopping channel

is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any

frequency shall not be greater than 0.4 seconds within a 20 second period

Measurements
Dwell Time | Nr. of Transmission Time of Occupancy in
Channel . Pol. 20s
(ms) for channel (in 20 s)

(ms)

0 31.8 5 - 15

25 32.6 5 - 6

49 31.9 5 - 160

The following figures show the acquired graphics.
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Time of transmission

{0 [ RFPRESEL [509 AC CORREC [ | sENsEaNT] | ALIGN AUTO 11:23:50AMSep 25,2015

Marker 1 A 31.8000 ms Trig Delay-20.00 ms #Avg Type: RMS

NFE PNO: Wide -—»— Trig:Video
IFGain:Low Atten: 24 dB

\,
g P S NN

AMkKr1 31.80 msI
Ref 120.00 dBpV/m -30.54 dB

Soug

SAILIMIR NN I

’ 1A2 TRIG LWL

SR st Wikient]

Center 902.750000 MHz Span 0 Hz

Res BW 30 kHz #VEW 4.0 MHz Sweep 100.0 ms (1001 pts)y

ool ———————————————————————————— w5 ]
Fig. 6.5

Channel: 0 (Maxhold)
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Nr. of Transmission for channel

#Avg Type: RMS
- Trig: Free Run W

Caniow  Atten: 24 dB S P S NN NN

AMKr1 16.52 s

Ref 120.00 dBpV/m -0.01 dB

142

)/
Wi
ettt e

Center 902.750000 VIHz Span 0 Hz

Res BW 1.0 MHz #VBW 4.0 MHz Sweep 20.00 s (1001 pts)}

& |

Fig. 6.6
Channel: 0
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Time of transmission

pd | RFPRESEL [500 AC | CORREC | | SENSEaNT] |  ATGNAUTO |
Marker 1 A 32.6000 ms Trig Delay-20.00 ms #Avg Type: RMS

NFE PNO: Wide -—»— Trig:Video
IFGain:Low Atten: 24 dB

W
g P S NN

AMkr1 32.60 ms|
Ref 120.00 dByV/m -50.09 dB|

XTI T T o T

L

-

13 LWL

142
Center 915.250000 MHz Span 0 Hz
Res BW 30 kHz #VEW 4.0 MHz Sweep 100.0 ms (1001 pts)y
ool ———————————————————————————— w5 ]

Fig. 6.7
Channel: 25 (Maxhold)
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Nr. of Transmission for channel

#Avg Type: RMS
PNO: Fast ~»—- Irig: FreeRun
IFGain:Low Atten: 24 dB

W
oeT L]

AMkr1 16.48 s
Ref 120.00 dBpV/m 0.04 dB

1A2
¢

10100 N O T 1 A3 (9

Center 915.250000 VIHz Span 0 Hz
Res BW 1.0 MHz #VBW 4.0 MHz Sweep 20.00 s (1001 pts)}
e - R
Fig. 6.8
Channel: 25
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Time of transmission

Py | REPRESEL [500 AC | CORREC | | SENSENT] |  AIGNAUTO |
Marker 1 A 31.9000 ms Trig Delay-20.00 ms #Avg Type: RMS

PNO: Wide —»—= Irig: Video
IFGain:Low Atten: 24 dB

AMkr1 31.90 ms|
Ref 120.00 dByVim 57.49 dB

‘11'_\2

TRIG LWL

A TR TS WO e ol

Center 927.250000 MHz Span 0 Hz

Res BW 30 kHz #VEW 4.0 MHz Sweep 100.0 ms (1001 pts)j

I ..
Fig. 6.9

Channel: 49 (Maxhold)
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Nr. of Transmission for channel

RFPRESEL [50Q AC CORREC | | SENsEaNT] | ALIGN AUTO

Marker 1 A 28.2000 s ey Avg Type: Log-Pwr L
|Ega0mFLa;t~ ™ Atten: 32dB oeT LA
AMkr1 28.20 s
Ref 128.99 dBpV/m 0.49 dB
\ $1a2
) &

ool Wl st aebun i MLt i PR R W TTRAPL LY WL STRRENEL N PR SEW R Y
Center 927.250000 MHz Span 0 Hz
Res BW 1.0 MHz #VBW 4.0 MHz Sweep 40.00 s (1001 pts)
wse) o wes |

Fig. 6.10
Channel: 49
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6.4. 20 bB BanpwipTH

Measurements
Frequency (Pol. V / Pol. H) Bandwidth (Pol. V / Pol. H)
Channel [MHz] (kHz]
0 902.7485 / 902.7495 60.5/60.5
25 915.2505/915.2500 75.5/72.5
49 927.2505 / 927.2495 59.5/59.5

The following figures show the acquired graphics.
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Ch 0: Bandwidth

= = =

10:31:11 AM Sep 26, 2016

{0 [ REPRESEL [50Q AC CORREC [ | SENSEINT] | ALIGN AUTO
#Avg Type: RMS

Marker 2 A 60.500000 kHz .
NFE PNO: Wide -»-= Irig: FreeRun Avg|Hold: 500/500 1
IFGain:L ow Atten: 24 dB pET LEERSIRISIE]
AMKr2 60.5 kHz
Ref 120.00 dBpV/m -0.078 dB
1
2A3
3\ DL1 B6.531 dBptim
A3
Center 902.7500 MHz Span 500.0 kHz
#Res BW 3.0 kHz #VEW 1.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE| TRC]| SCL| X Y] | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -~
| N [ 1 f 902.749 0 MHz| 106.310 dBuV/m (o
rl A3 | 1 f |{A) 60.5 kHz|(A) -0.078 dB
<l F [1]¢ 902.719 0 MHz| 85.337 dBuVim
- E
e ] ¥

. I

Fig. 6.11
Pol. V
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Ch 25: Bandwidth
. = |

10:22:58 AM Sep 26, 2016

{0 [ REPRESEL [50Q AC CORREC [ | SENSEINT] | ALIGN AUTO
#Avg Type: RMS

Marker 2 A 75.500000 kHz
Avg|Hold: 500/500 1
e LR

NEE PNO: Wide =»— Trig: Free Run

Atten: 24 dB

IFGain:l ow
AMKr2 75.5 kHz
Ref 120.00 dBpV/m 0.220 dB
<>1
2A3

DL1 84.05 dBpim
Center 915.2500 MHz Span 500.0 kHz
#Res BW 3.0 kHz #VEW 1.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE| TRC]| SCL| X Y] | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -~
N [1]fF 915.249 5 MHz| 104.053 dBuV/m [

Pl A3 [ 1] f [(A) 75.5 kHz|(A) 0.220 dB

0 F |1 f 915.205 5 MHz| 83.973 dBuV/m

A
] —— »
. I

Fig. 6.12
Pol. V
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Ch 49: Bandwidth

Marker 2 A 59.500000 kHz #Avg Type

: RMS
Avg|Hold: 500/500

PNO: Wide -w»—- ITig: FreeRun

NFE
Atten: 24 dB

= = =

10:37:48 AM Sep 26, 2016

peT L

#Res BW 3.0 kHz

MKR|| MODE| TRC| SCL|

IFGain:l ow
AMKr2 59.5 kHz
Ref 120.00 dBpV/m 0.918 dB
<>1
2A3
v . DL1 5145 dBpvim
3

Center 927.2500 MHz Span 500.0 kHz
#VBW 1.0 MHz #Sweep 67.00 ms (1001 pts)

FUNCTION || FUNCTION WIDTH|

Y

X |
101.483 dBuV/im

927.249 5 MHz

FUNCTION VALUE

3

| N

1

f

59.5 kHz|(A) 0.918 dB

-

Pl A3 | 1 f |{A)
sl F | 1] f 927.219 0 MHz| 80.349 dBuV/m
e ] ———————————————————————— |

. I

Fig. 6.13
Pol. V
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Ch 0: Bandwidth

{0 [ REPRESEL [50Q AC CORREC [ | SENSEINT] | ALIGN AUTO 10:05:18 AM Sep 26, 2016

Marker 2 A 60.000000 kHz . #Avg Type: RMS EEE]
NFE PNO: Wide -»-= Irig: FreeRun Avg|Hold: 500/500 M
IFGain:l ow Atten: 24 dB pET LEERSIRISIE]
AMKr2 60.0 kHz
Ref 120.00 dBuV/m 0.114 dB
<>1
2A3
’ DL1 §5.17 dBpvim
\3
Center 902.7500 MHz Span 500.0 kHz
#Res BW 3.0 kHz VBW 30 kHz #Sweep 67.00 ms (1001 pts)
-
Fig. 6.14
Pol. H
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Ch 25: Bandwidth

= = =

10:25:14 AM Sep 26, 2016

{0 [ REPRESEL [50Q AC CORREC [ | SENSEINT] | ALIGN AUTO
#Avg Type: RMS

Marker 2 A 72.500000 kHz .
NFE PNO: Wide -»-= Irig: FreeRun Avg|Hold: 500/500 1
IFGain:L ow Atten: 24 dB pET LEERSIRISIE]
AMKr2 72.5 kHz
Ref 120.00 dBpV/m 0.460 dB
<>1
2A3
il DL 81.39 dBphim
Center 915.2500 MHz Span 500.0 kHz
#Res BW 3.0 kHz #VEW 1.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE| TRC| SCL| X ] | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
I N [ 1 f 915.249 5 MHz| 111.384 dBuV/m [
rl A3 | 1 f |{A) 72.5 kHz|(A) 0.460 dB
=l F | 1] f 915.208 5 MHz| 90.990 dBuV/m

A 4 13
——
. I

Fig. 6.15
Pol. H
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Ch 49: Bandwidth

. [
g | RFPRESEL [S500 AC | CORREC | | SENSEUNT] |  ALIGNAUTO | 10:40:56 AM Sep 26, 2016
Marker 2 A 59.500000 kHz . #Avg Type: RMS
NFE PNO: Wide -»-= Irig: FreeRun Avg|Hold: 500/500 1
IFGain:L ow Atten: 24 dB pET LEERSIRISIE]
AMKr2 59.5 kHz
Ref 120.00 dBpV/m 0.711 dB
1
2A3
Y/ OL1 92.02 dBpvim
3
Center 927.2500 MHz Span 500.0 kHz
#Res BW 3.0 kHz #VEBW 1.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE| TRC| SCL| X | ] | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
N [1]7 927.249 5 MHz| 112.015 dBuV/m [
Pl A3 [ 1] f [(A) 59.5 kHz[(A) 0.711dB
Sl F [1]¢ 927.219 0 MHz| 90.757 dBuV/m E
e ] 3

. I

Fig. 6.16
Pol. H
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6.5. Prak Ourpur Power

Equipment shall meet the limits below.

FREQUENCY RANGE NumBER oF CHANNEL RF power ourpur LimiT
[MHZzZ] [#] [dBm]
902 — 928 50 30.0 (1 W)
902 — 928 <50 24.0 (0.25 W)
Measurement

Eirp and Erp measurement were measured accordingly to ANSI C63.10: 2013 and 412172 DO1
Determining ERP and EIRP v01r01.
Field Strength approach (linear terms):

erp=(E*d)1(30x1.64) (1)

E = Electric field strength in V/m
d = measure distance in m

Note: for < 1GHz the radiated power is in ERP

The measured values are:

Electric Field [dBUV/m] / Output Power [dBm]
ClanneL Pol. V Pol. H
0 101.296 / 3.89 122,402/ 24.99
25 98.661/1.25 122,851 / 25.44
49 101.676 / 4.27 122,189/ 24.78

Maximum Electric Field 122,851 dBuV/m =1,4V/m
d=3m

Accordingly to (1) erp is calculated:

erp=035W

The following figures show the acquired graphics.
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Marker 1 802.759217434 MHz : #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun Avg|Hold: 1000/1000 M
IFGain:Low Atten: 36 dB plgg F S MMNMMN
Mkr1 902.759 22 MHz
Ref 132.00 dBUV/m 101.296 dBuV/m
1
Center 902.7500 MHz Span 1.000 MHz
#Res BW 100 kHz #/BW 5.0 MHz Sweep 1.092 ms (8192 pts)
= I s —
Fig. 6.17

Pol. V, Channel 0, Max Hold
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Marker 1 915.231748260 MHz : #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun Avg|Hold: 1000/1000 M
IFGain:Low Atten: 36 dB plgg F S MMNMMN
Mkr1 915.231 75 MHz
Ref 132.00 dBUV/m 98.661 dBuV/m
1
Center 915.2500 MHz Span 1.000 MHz
#Res BW 100 kHz #/BW 5.0 MHz Sweep 1.092 ms (8192 pts)
= I s —
Fig. 6.18

Pol. V, Channel 25, Max Hold
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Marker 1 927.248107679 MHz : #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun Avg|Hold: 5000/5000 M
IFGain:Low Atten: 36 dB plgg F S MMNMMN
Mkr1 927.248 11 MHz
Ref 132.00 dBUV/m 101.676 dBuV/m
1
Center 927.2500 MHz Span 1.000 MHz
#Res BW 100 kHz #/BW 5.0 MHz Sweep 1.092 ms (8192 pts)
= I s —
Fig. 6.19

Pol. V, Channel 49, Max Hold

This document may be only fully reproduced.
Every partial reproduction is only allowed after written approval released by G.S.D. S.r.1.
Report n. FCC-16721 Rev. 01, page 45/ 62




G.S.D. S.r.l. Via Marmiceto, 8 - 56121 Pisa (PI) Italy

Average/Hold Number 1000 #Avg Type: RMS

PNO: Wide —»— Trig: FreeRun Avg|Hold: 1000/1000

IFGain:Low Atten: 36 dB

Ref 132.00 dByV/m

Center 902.7500 MHz
#Res BW 100 kHz #VBW 5.0 MHz

M
eT L

Mkr1 902.747 74 MHz
122.402 dBpV/m

Span 1.000 MHz
Sweep 1.092 ms (8192 pts)

= I, T —

Fig. 6.20
Pol. H, Channel 0, Max Hold
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Marker 1 915.251159810 MHz : #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun Avg|Hold: 1000/1000 M
IFGain:Low Atten: 36 dB plgg F S MMNMMN
Mkr1 915.251 16 MHz
Ref 132.00 dBUV/m 122.851 dBuV/m
’1
Center 915.2500 MHz Span 1.000 MHz
#Res BW 100 kHz #/BW 5.0 MHz Sweep 1.092 ms (8192 pts)
= I s —
Fig. 6.21

Pol. H, Channel 25, Max Hold
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Ref Level 126.00 dBpV/m : #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun Avg|Hold: 5000/5000 M
IFGain:Low Atten: 30 dB plgg F S MMNMMN
Mkr1 927.248 60 MHz
Ref 126.00 dBUV/m 122.186 dBuV/m
1
Center 927.2500 MHz Span 1.000 MHz
#Res BW 100 kHz #/BW 5.0 MHz Sweep 1.092 ms (8192 pts)
= I s —
Fig. 6.22

Pol. H, Channel 49, Max Hold
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6.6. Banp EpGE

Emissions must be within the band 902-928 MHz.

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)).

Measurements

The following figures show the acquired graphics.
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==
0 | RFPRESEL [500 ac | coRReC | | SENSEUNT] [  ALIGNAUTO | 10:55:11 AMSep 26, 2016
Marker 3 927.400000000 MHz #Avg Type: RMS

. Trig: Free Run Avg|Hold: 500/500 1
NFE PNO: Fast =*—
IFGain:Low Atten: 24 dB plgg F S MMNMMN

Mkr3 927.40 MHz
Ref 120.00 dBpV/m 80.130 dBuV/m

1 .

A

[ ——1

Center 915.25 MHz Span 30.00 MHz
#Res BW 100 kHz #VBW 5.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE TRC| SCL]| X | Ne | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
N [1]F 902.74 MHz| 106.323 dBuV/m [
N [1]F 902.69 MHz| 82.029 dBuV/m
N [1]F 927.40 MHz| 80.130 dBuV/m A

L —_—_—_—

[4

oo g ]
Fig. 6.23
Pol. V
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=== =R

I | REPRESEL [500Q AC CORREC [ [ semseani] | ALIGN AUTO
#Avg Type: RMS

Avg|Hold: 500/500

10:58:09 AM Sep 26,2016

NFE PNO: Fast —»— 1rig: FreeRun
IFGain:Low Atten: 24 dB

Ref 120.00 dBpVim

<>1

i\gﬂﬂﬂ(\fﬂﬂﬂﬂﬂﬂﬂﬂﬂ[\ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

Span 30.00 MHz

Center 902.75 MHz

#Res BW 100 kHz #VBW 5.0 MHz #Sweep 67.00 ms (1001 pts)

MKR| MODE TRC| SCL| X | ¥e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
902.75 MHz| 106.323 dBuV/im [
902.59 MHz | 84.345 dBuVim

Fig. 6.24
Pol. V, Low Band Edge
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0 | RFPRESEL [500 ac | corReC | | SENSEUNT] [  ALIGNAUTO |
Marker 2 927.400000000 MHz #Avg Type: RMS

. Trig: Free Run Avg|Hold: 500/500 1
NFE PNO: Fast =*— 1
IFGain:Low Atten: 24 dB plgg F S MMNMMN

Mkr2 927.40 MHz
Ref 120.00 dBpV/m 85.170 dBuV/m

AIRREATNTETE

[ i

11:02:05 AM Sep 26,2016

DL1 54.45 dBpt'im

Center 928.00 MHz Span 30.00 MHz

#Res BW 100 kHz #VBW 5.0 MHz #Sweep 67.00 ms (1001 pts)

MKR| MODE TRC| SCL| X | ¥e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
| N [ 1] f 913.24 MHz | 104.451 dBuVim [
2 IHERE]

927.40 MHz| 85.170 dBuVim

-

[4

%
Fig. 6.25
Pol. V, High Band Edge

3
L —_—_—_—
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BN (=N
pu | REPRESEL 500 AC | CORREC | | SENSEINT] [ ALIGNAUTO | 10:52:02 AM Sep 26, 2016
Marker 3 927.400000000 MHz #Avg Type: RMS
NFE PNO: Fast ~»— TIrig: FreeRun Avg|Hold: 500/500

1
IFGain:Low Atten: 24 dB DET LMERRISINIE]

Mkr3 927.40 MHz
Ref 120.00 dBpV/m 88.278 dBuV/m

Wmwmwnwmmwwnﬂwwww

...

Center 915.25 MHz Span 30.00 MHz
#Res BW 100 kHz #VBW 5.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE TRC| SCL| X | ¥e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
1 H'EEREi 924.76 MHz| 112.165 dBuV/m [
N [1]f 903.61 MHz| 91.478 dBuV/m
I N [1]f 927.40 MHz| 88.278 dBuVim

L —_—_—_—

[4

%,
Fig. 6.26
Pol. H
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. ==
I | REPRESEL [500Q AC CORREC [ [ semseani] | ALIGN AUTO 11:06:46 AM Sep 26, 2016

Marker 2 902.600000000 MHz : #Avg Type: RMS
NFE PNO: Fast ~»— TIrig: FreeRun Avg|Hold: 500/500

1
IFGain:Low Atten: 24 dB DET LMERRISINIE]

Mkr2 902.60 MHz
Ref 120.00 dBpV/m 88.346 dBuV/m

I

Center 902.75 MHz Span 30.00 MHz
#Res BW 100 kHz #VBW 5.0 MHz #Sweep 67.00 ms (1001 pts)
MKR| MODE TRC| SCL]| X | e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -

| N [ 1] f 917.76 MHz | 111.631 dBuVim [

74 N | 1| f 902.60 MHz| 88.346 dBuV/im
3
e

%

-

Fig. 6.27
Pol. H, Low Band Edge
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0 | RFPRESEL [500 ac | corReC | | SENSEUNT] [  ALIGNAUTO |
Marker 2 927.400000000 MHz #Avg Type: RMS

. Trig: Free Run Avg|Hold: 500/500 1
NFE PNO: Fast =*— 1
IFGain:Low Atten: 24 dB plgg F S MMNMMN

Mkr2 927.40 MHz
Ref 120.00 dBpV/m 90.271 dBuV/m

<>1

IR A,

=== =R

11:04:37 AM Sep 26,2016

DLA 92,26 dBptim

Center 928.00 MHz Span 30.00 MHz

#Res BW 100 kHz #VBW 5.0 MHz #Sweep 67.00 ms (1001 pts)

MKR| MODE TRC| SCL]| X | e | FUNCTION | FUNCTION WIDTH| FUNCTION VALUE -
| N [ 1] f 92524 MHz | 112.262 dBuVim [
Pl N [ 1] 7

927.40 MHz| 90.271 dBuV/im

-

[4

%
Fig. 6.28
Pol. H, High Band Edge

3
L —_—_—_—
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7.  RADIATED OPERATION WITHIN THE BanD 902 - 928 MHZ

7.1. SPURIOUS RADIATED EmissioNs
Nr AVG Level (dBuV/m) AVG Remark
Harmonics Ch o0 Ch 25 Ch 49 Limits
F (MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | (dBuV/m)
2 — - — _ _ - 54.0
3 - - - - - 54.0
4 — - - - - 54.0
5 _ - _ - - 54.0
6 _ - _ - - 54.0
7 - - - - - 54.0
8 - - - - - 54.0
9 — - — - - 54.0
10 — — — — — - 54.0
Note: Levels below 20 dB of limits are indicated with (--).
Nr Peak Level (dBUV/m) PK Remark
Harmonics ChoO Ch 25 Ch 49 Limits
F (MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | (dBuV/m)
2 - - -- -- -- - 74.0
3 - - - ; - 74.0
4 ~ ; — ; - 74.0
5 — - — - - 74.0
6 — - — - - 74.0
7 - - - - - 74.0
8 - - - - - 74.0
9 _ - _ - - 74.0
10 _ _ _ _ _ - 74.0
Note: Levels below 20 dB of limits are indicated with (--).
Test Equipment
EqQuipPMENT MANUFACTURER MobEL CaL. Due
MXE EMI Receiver Agilent/Keysight N9038A 01/2017
Anechoic Chamber Comtest CSAO01 01/2017
Bilog Antenna Schaffner CBL6112B 01/2017
Horn Antenna EMCO 3115 01/2017
Controller Deisel HD100 01/2017
Turn Table Deisel MA240 01/2017
LISN GSD NTWO06 01/2017

Test procedure: CT15R01
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w Keysight EMI Receiver - Frequency Scan

Lo e s

RL [ RF [s0@ ac [ cCoORREC | [ SENSE:INT] [ ALIGN AUTO | 03:07:34 PM Sep 26, 2016
|Se|ect Signal 3 | FREQUENCY SCAN Scan
Smooth —— n
PREAMP Scan-Search-Meas Atten: 2dB Free Run
10 dBidiv Ref 92.99 dBpVim
Log
830
730
£3.0 ‘
530 e b - s g
i _‘,.__#H—-"w
130 bt s i
M
330 —
230
13.0
299
Start 1 GHz Stop 10 GHz
#Res BW 680 kHz VBW 6.8 MHz #Dwell Time 1 ms {# 250 kHz)
sic| |rrc| FREQ PEAKAMPTD | QPDAMPTD | EAVGAMPTD | PEAKLL1A | QPDLL1A | EAVGLL2A | COMPOSITEAMPCOR |
1 1.8228 GHz 47.774dBpVim 42.483 dBuVim 34.629 dBuVim -26.226dB -31.517dB -19.371dB 32.149dB
2 6.1963 GHz 56.553 dBpV/im 51.835dBuVim 43.999 dByVim -17.447dB -22.165dB -10.000dB 42.520dB
3 7.9018 GHz 59.475dBuVim 54.542 dBuVim 46.729 dBuVim -14.524dB -19.458dB -7.270dB  45.579dB
4 9.9098 GHz 61.996 dBpV/im 56.315dBuVim 48.480 dBuyV/im -12.004dB -17.685dB -5.519dB  47.390dB
a4 " r
IMSG STATUS
Fig. 7.1
POLV
MA: 100 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (PK and AVG detector)
Maximum disturbance determined in the frequency range 1 — 10 GHz, Pol. V.
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ww Keysight EMI Receiver - Frequency Scan ===
RL [ RF [s0@ ac | CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:13:04PM Sep 26, 2016
IMarker 1 8_9825 GHZ | FREQUENCY SCAN Scan TRAGE 3
Smooth  ~—#— n TYPE WM
PREAMP Scan-Search-Meas Atten: 2dB Free Run DET
10 dBldiv Ref 92.99 dBpV/m
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Start 1 GHz Stop 10 GHz
#Res BW 680 kHz VBW 6.8 MHz #Dwell Time 1 ms {# 250 kHz)
[sic] [rrel FREQ | PEAKAMPTD | aPDAMPTD |  EAVGAMPTD | PEAKLL1A | apDLL1A | EAVGLL2A | COMPOSITEAMPCOR |
1 1.8840 GHz 56.695 dBuVim 53.469 dBuVim 37.419dBuVim -17.304dB -20.530dB -16.581dB 32.443dB
2 6.9960 GHz 68.124 dBuV/Im 53.422 dBuVim 45.576 dBuV/m -15.876dB -20.578dB -8.424dB 44.130dB
3 8.9828 GHz 60.220 dBuVim 55.545 dBuVim 47.717 dBuV/im -13.780dB -18.455dB -6.283dB  46.762dB
L n 3
IMSG STATUS
Fig. 7.2
POL H
MA: 181 cm
TT: 0°

EUT mode: Modulation

Record of the measurement of radiated emissions (PK and AVG detector)
Maximum disturbance determined in the frequency range 1 — 10 GHz, Pol. H.
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Fig. 8.1

Conducted Emissions Test Set-up
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Fig. 8.2

Radiated Emissions Test Set-up
Range: 30 — 1000 MHz
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Fig. 8.3

Radiated Emissions Test Set-up
Range: 1 — 10 GHz
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Fig. 8.4

Radiated Emissions Test Set-up
Range: 9 kHz — 30 MHz
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