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Product Description

Equipment Under Test (EUT)

RFID Module

Type/ Model: NUR-10W
Serial Number: 00100789

FCC ID: SCCNUR10W
IC: 5137A-NUR10W

Cross Dipole antenna with reflector (Ant1): -
4 Patch antenna-array (Ant2) -

NUR-10W is an RFID module using 902-928 MHz frequency band.
The EUT has SMA female antenna connector. EUT has two alternative external antennas.

Classification of the device

Fixed device ]

Mobile Device (Human body distance > 20cm)

X

Portable Device (Human body distance < 20cm) ]

Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing
Ratings and declarations

Operating Frequency Range :

Channels:

Channel separation:
Conducted power:

Modulation:

External antenna Ant1, Cross Dipole antenna with reflector:

External antenna Ant2, 4 Patch antenna-array:

Power Supply

Operating voltage: 3.6 VDC
Operating voltage AC/DC power supply  230V50Hz
type: Thandar TS3021S, s/n: 099609

902 — 928 MHz
52

500 kHz

28.26 dBm
FHSS

ASK, PR-ASK
5 dBi
6 dBi
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General remarks

Disclaimer

This document is issued by the Company under its General Conditions of service accessible at
http://www.sgs.com/terms _and_conditions.htm. attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company's findings at the
time of its intervention only and within the limits of Client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all
their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification
of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent
of the law.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such
sample(s) are retained for 90 days only. This document cannot be reproduced except in full, without prior
approval of the Company.
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Summary of Testing

SUMMARY OF TESTING

Test Specification Description of Test Result
§15.207(a) / RSS-GEN 8.8 Conducted Emissions on Power Supply Lines PASS
§15.247(b)(2) /| RSS-247 5.4 Maximum Peak Conducted Output Power PASS
§15.247(a)(1)(i) / RSS-247 5.1 Hopping Channel Carrier Frequency Separation PASS
§15.247(a)(1)(i) / RSS-247 5.1 Number of Hopping Frequencies PASS
§15.247(a)(1)(i) / RSS-247 5.1 Average Time of Occupancy of Hopping Frequency PASS
§15.247(a)(1)(i) / RSS-247 5.1 20 dB Bandwidth PASS
RSS-GEN 6.6 99 % Occupied Bandwidth PASS
§15.247(d) / RSS-247 5.5 100 kHz Bandwidth of Frequency Band Edges and PASS
Conducted Spurious Emissions
§15.209(a), §15.247(d) / RSS-247 5.5 Radiated Emissions Within The Restricted Bands PASS
§15.209 / RSS-GEN 6.13 Unintentional Radiated Emissions PASS
§15.109 / RSS-GEN 7.1 Unintentional Radiated Emissions PASS

EUT Test Conditions during Testing

The EUT was configured into the wanted channel and was in continuous transmit mode during all the tests.

Following channels were used during the tests:

Channel Frequency/ MHz
LOW (CH 0) 902.250
MID (CH 25) 914.750
HIGH (CH 51) 927.750
Test Facility
[] Testing Location / address: SGS Fimko Ltd

FCC registration number: 90598 Sarkiniementie 3
FI-00210, HELSINKI

FINLAND
X Testing Location / address: SGS Fimko Ltd
FCC registration number: 178986 Karakaarenkuja 4
Industry Canada registration FI-02610, ESPOO

number: 8708A-2 FINLAND
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Conducted Emissions In The Frequency Range 150 kHz — 30 MHz

Conducted Emissions In The Frequency Range 150 kHz - 30 MHz.

Standard: ANSI C63.10
Tested by: NKO

Date: 5.9..2015
Temperature: 20 °C
Humidity: 30 % RH

Barometric pressure: -
Measurement uncertainty: + 2.9 dB

FCC Rule: 15.207 (a)
RSS-GEN 8.8

(2013)

Level of confidence 95 % (k = 2)

Conducted disturbance voltage was measured with an artificial main network from 150 kHz to 30 MHz with 4.5
kHz steps and a resolution bandwidth of 9 kHz. Measurements were carried out with peak and average

detectors.

During the test the EUT was powered from the separate power supply through the LISN.

Conducted limit (dBuV)

Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.
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Conducted Emissions In The Frequency Range 150 kHz — 30 MHz

Conducted Emission Mains FCC Part 15 Class B with ESH3-Z5 8019

801
701
60\ FCC Part/15 Class B Voltage on Mains QP
> 501
=2
% -
£ 40t ® ¢
[} L
o
4 301
201
101
0 t t f—t—t—t—— t t —t—t—— t t {
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
FCC Part 15 Class B Voltage on Mains QP [..\EMI conducted\]
FCC Part 15 Class B Voltage on Mains AV [..\EMI conducted\]
Preview Result 1-PK+ [Preview Result 1.Result:1]
Preview Result 2-AVG [Preview Result 2.Result:2]
L 2 Final Result 1-QPK [Final Result 1.Result:1]
Final Result 2-AVG [Final Result 2.Result:1]
Figure 1. The measured curves with peak- and average detector
Final measurements from the worst frequencies
Table 1. Final results.
Frequency | QuasiPeak | Meas. | Bandwidth PE Line Corr | Margin Limit Comment
(MHz) (dBuV) Time (kHz) . (dB) (dBuV)
(ms) (dB)
20.503000 40.8 1000.0 9.000 GND L1 11.9 19.2 60.0
20.775250 39.9 1000.0 9.000 GND L1 11.9 20.1 60.0
20.849500 41.1 1000.0 9.000 GND L1 11.9 18.9 60.0
20.986750 41.1 1000.0 9.000 GND L1 11.9 18.9 60.0
21.326500 40.7 1000.0 9.000 GND L1 11.9 19.3 60.0
29.296000 41.1 1000.0 9.000 GND L1 12.1 18.9 60.0
Table 2. Final results.
Frequency Average Meas. | Bandwidt PE Line Corr | Margin Limit Comment
(MHz) (dBuV) Time h . (dB) (dBuV)
(ms) (kHz) (dB)
20.433250 38.2 1000.0 9.000 GND L1 11.9 11.8 50.0
20.503000 38.4 1000.0 9.000 GND L1 11.9 11.6 50.0
20.779750 38.7 1000.0 9.000 GND L1 11.9 11.4 50.0
20.984500 38.7 1000.0 9.000 GND L1 11.9 11.3 50.0
21.052000 38.6 1000.0 9.000 GND L1 11.9 11.4 50.0
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Maximum Peak Conducted Output Power

Maximum Peak Conducted Output Power

Standard:
Tested by:
Date:
Humidity:
Temperature:

Measurement uncertainty

ANSI| C63.10

PKA

7.10.2015

21 %
23°C

FCC Rule: 15.247(b) (2)

RSS-247 5.4

+2.87dB

(2013)

Level of confidence 95 % (k = 2)

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at least 50
hopping channels. Maximum Conducted Output Power is defined as the total transmit power delivered to all
antennas and antenna elements averaged across all symbols in the signalling alphabet when the transmitter is
operating at its maximum power control level. Power must be summed across all antennas and antenna
elements. The average must not include any time intervals during which the transmitter is off or is transmitting at
a reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the

maximum conducted output power is the highest total transmit power occurring in any mode.

Results:

Channel Conducted Limit [dBm] Result
Power [dBm]

Low 28.26 30 PASS

Mid 27.05 30 PASS

High 26.54 30 PASS
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Maximum Peak Conducted Output Power

Spectrum ] lu‘{?
Ref Level 50.00 dem Offset 20.00 dB @ RBW 1 MHz

Att S0de  SWT 1.9 ps & VBW 3 MHz
TDF

@ 1AP Max

Mode Auto FFT

M1[1] 28.26 dBm
902.24600 MHz
40 dBm

30 dBm it

20 dBm / \

10 dBm N

- e

-10 dBm

-20 dBrn

-30 dBm

-40 dBm

CF 902.0 MHz

691 pts Span 5.0 MHz

Measuring...

09:48:28 A

Date: 7.0CT.2015 05:48:28

Figure 2. Channel LOW.
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Maximum Peak Conducted Output Power

( Spectrum ]

[@

Ref Level 50.00 dem Offset 20.00 dB @ RBW 1 MHz

Att S0de  SWT 1.9 ps & VBW 3 MHz Mode auto FFT
TDF

@ 1AP Max

M1[1]
40 dBm

27.05 dBm
014.74820 MHz

30 dBm LY

20 dBm

10 dBm

| (1 dRm

-10 dBm

-20 dBrn

-30 dBm

-40 dBm

CF 914.75 MHz

691 pts

Measuring... ".l“l." “

Figure 3. Channel MID.

Span 5.0 MHz

07.10.
09:51:03 7
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Maximum Peak Conducted Output Power

( Spectrum ]

[@

Ref Level 50.00 dem Offset 20.00 dB @ RBW 1 MHz

Att S0de  SWT 1.9 ps & VBW 3 MHz Mode auto FFT
TDF

@ 1AP Max

M1[1]
40 dBm

26.54 dBm
927.75720 MHz

30 dBm A

rr-"”-d_ﬂw_‘L‘kk\.

20 dBm e

10 dBm \\\

0 dBm

-10 dBm

-20 dBrn

-30 dBm

-40 dBm

CF 927.75 MHz 691 pts

Measuring... RSN Wi

Figure 4. Channel HIGH.

Span 5.0 MHz

07.10.
09:53:07 7
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Transmitter and Receiver Radiated Emissions 30 MHz to 10 GHz

Standard: ANSI C63.10 (2013)

Tested by: PKA

Date: 6. and 12.-14.10.2015

Temperature: 21-22°C

Humidity: 30-36 % RH

Measurement uncertainty +4.51 dB Level of confidence 95 % (k = 2)

FCC Rule: 15.247(d), 15.209(a), 15.109
RSS-247 5.5, RSS-GEN 6.13, RSS-GEN 7.1

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 Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands,
as defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a).

The correction factor in the final result table contains the sum of the transducers (antenna + amplifier + cables).
The result value is the measured value corrected with the correction factor.

Measurements were done separetelly with both anternative antennas. Measurements were done EUT in three
ortohonal orientations.
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1

Level in dBuV/m

607

Radiated Emission FCC Part 15 Class B 30-1000MHz 3m

40

301

207

101

80 100M

200

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]
Preview Result 1H-PK+ [Preview Result 1H.Result:1]

Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

400 500

Figure 5. Measured curve with peak-detector. Channel LOW.

Highest Result

Frequency Max result Limit Margin
MHz dBuV/m dBuV/m dB
956.475 32.8 45.5 12.7

800 1G
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1

Level in dBuV/m

Radiated Emission FCC Part 15 Class B 30-1000MHz 3m

40

301

201

101

80 100M

200

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]
Preview Result 1H-PK+ [Preview Result 1H.Result:1]

Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

400 500

Figure 6. Measured curve with peak-detector. Channel MID.

Highest Result

Frequency Max result Limit Margin
MHz dBuV/m dBuV/m dB
959.625 33.3 45.5 12.2

800 1G
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1

Level in dBuV/m

Radiated Emission FCC Part 15 Class B 30-1000MHz 3m

607

501

40

201 ¥

101

0 f f f —t f f
30M 50 60 80 100M 200

Frequency in Hz
FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]

Preview Result 1V-PK+ [Preview Result 1V.Result:1]
Preview Result 1H-PK+ [Preview Result 1H.Result:1]

Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

400 500

Figure 7. Measured curve with peak-detector. Channel HIGH.

Highest Result

800 1G

Frequency Max result Limit Margin
MHz dBuV/m dBuV/m dB
957.975 32.8 45.5 12.7
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1

FCC Part 15 Class B Spurious Emission 1-10GHz 3m Restricted band limit

801

701

601

501

40+

30+

Level in dBuV/m

201

101

0 f f f f f f !
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15.205 Restricted bands Electric Field Strength PK [..\EMI radiated\]
FCC Part 15.205 Restricted bands Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Data Reduction Result 2 [1]-AVG [Data Reduction Result 2 [1].Result:2]

Figure 8. Measured curve with peak- and average detector. Channel LOW.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1

FCC Part 15 Class B Spurious Emission 1-10GHz 3m Restricted band limit

801

701

601

501

407

Level in dBuV/m

30y

201

0 f f f f f f {
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15.205 Restricted bands Electric Field Strength PK [..\EMI radiated\]
FCC Part 15.205 Restricted bands Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Data Reduction Result 2 [1]-AVG [Data Reduction Result 2 [1].Result:2]

Figure 9. Measured curve with peak- and average detector. Channel MID.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1

FCC Part 15 Class B Spurious Emission 1-10GHz 3m Restricted band limit

801

701

601

501

40

Level in dBuV/m

201

101

0 f f f f f f f !
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15.205 Restricted bands Electric Field Strength PK [..\EMI radiated\]
FCC Part 15.205 Restricted bands Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Data Reduction Result 2 [1]-AVG [Data Reduction Result 2 [1].Result:2]

Figure 10. Measured curve with peak- and average detector. Channel HIGH.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1, Receiver

Radiated Emission FCC Part 15 Class B 30-1000MHz 3m

607

40

301

Level in dBuV/m

101

800 1G

0 f f f —t f f f f f
30M 50 60 80 100M 200 300 400 500

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]

Preview Result 1H-PK+ [Preview Result 1H.Result:1]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Figure 11. Measured curve with peak-detector. Receiver.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant1, Receiver

FCC Part 15 Class B Spurious Emission 1-18 GHz 3m Rx

801

701
601
501
sl

301

Level in dBuV/m

201

101

0 f f f f f f f !
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m PK [..\EMI radiated\]
FCC Part 15 Class B Electric Field Strength 3 m AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

L 2 Final Result 1-PK+ [Final Result 1.Result:1]

Final Result 2-AVG [Final Result 2.Result:1]

Figure 12. Measured curve with peak- and average detector. Receiver

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2

Level in dBuV/m

801

701

601

501

40

301

207

101

FCC Part 15 Class B Spurious Emission 30-1000MHz 3m (optimized 900 MHz TX)

80 100M

200

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]

Preview Result 1V-PK+ [Preview Result 1V.Result:1]
Preview Result 1H-PK+ [Preview Result 1H.Result:1]

Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Highest Result

400 500

Figure 13. Measured curve with peak- and average detector. Channel LOW.

Frequency Max result Limit Margin
MHz dBuV/m dBuV/m dB
958.875 33.0 45.5 12.5

800 1G
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2

Level in dBuV/m

FCC Part 15 Class B Spurious Emission 30-1000MHz 3m (optimized 900 MHz TX)

801

701

601

501

40

301

207

101

0 t t t t t

30M 50 60 80 100M 200 300 400 500

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]

Preview Result 1H-PK+ [Preview Result 1H.Result:1]

Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Figure 14. Measured curve with peak- and average detector. Channel MID.

Highest Result

Frequency Max result Limit Margin
MHz dBuV/m dBuV/m dB
958.425 32.8 45.5 12.7

800 1G
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2

Level in dBuV/m

FCC Part 15 Class B Spurious Emission 30-1000MHz 3m (optimized 900 MHz TX)

801

701

601

501

40

301

207

101

0 f f f —t f f f f f f
30M 50 60 80 100M 200 300 400 500

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]

Preview Result 1H-PK+ [Preview Result 1H.Result:1]

Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Figure 15. Measured curve with peak- and average detector. Channel HIGH.

Highest Result

Frequency Max result Limit Margin
MHz dBuV/m dBuV/m dB
958.875 33.0 45.5 12.5

800 1G



Reference number: 281498-1-1
Page 24 of 45

Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2

FCC Part 15 Class B Spurious Emission 1-10GHz 3m Restricted band limit

801

701

601

501

407

Level in dBuV/m

30;

201

0 f f f f f f {
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15.205 Restricted bands Electric Field Strength PK [..\EMI radiated\]
FCC Part 15.205 Restricted bands Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Data Reduction Result 2 [1]-AVG [Data Reduction Result 2 [1].Result:2]

Figure 16. Measured curve with peak- and average detector. Channel LOW.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2

FCC Part 15 Class B Spurious Emission 1-10GHz 3m Restricted band limit

801

701

601

501

40

Level in dBuV/m

30y

201

0 f f f f f f {
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15.205 Restricted bands Electric Field Strength PK [..\EMI radiated\]
FCC Part 15.205 Restricted bands Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Data Reduction Result 2 [1]-AVG [Data Reduction Result 2 [1].Result:2]

Figure 17. Measured curve with peak- and average detector. Channel MID.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2

FCC Part 15 Class B Spurious Emission 1-10GHz 3m Restricted band limit

801

701

601

501

40:

Level in dBuV/m

30y

201

0 f f f f f f {
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15.205 Restricted bands Electric Field Strength PK [..\EMI radiated\]
FCC Part 15.205 Restricted bands Electric Field Strength QP+AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

* Data Reduction Result 1 [1]-PK+ [Data Reduction Result 1 [1].Result:1]

Data Reduction Result 2 [1]-AVG [Data Reduction Result 2 [1].Result:2]

Figure 18. Measured curve with peak- and average detector.

Channel HIGH.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2, Receiver state

FCC Part 15 Class B Spurious Emission 30-1000MHz 3m (optimized 900 MHz TX)

701
601
501

40

Level in dBuV/m

301

207

0 t t t t t

30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz
FCC Part 15 Class B Electric Field Strength 3 m QP [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:1]
Preview Result 1H-PK+ [Preview Result 1H.Result:1]

L 2 Final Result 1-QPK [Final Result 1.Result:1]
Final Result 2-PK+ [Final Result 2.Result:1]

Figure 19. Measured curve with peak- and average detector. Receiver.

No final measurements needed, marginal > 20dB
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Transmitter Radiated Emissions 30 MHz to 10 GHz

Ant2, Receiver state

FCC Part 15 Class B Spurious Emission 1-18 GHz 3m Rx

801

701

601

501

40t

Level in dBuV/m

301

201

0 f f f f f f {
1G 2G 3G 4G 5G 6 7 8 9 10G

Frequency in Hz

FCC Part 15 Class B Electric Field Strength 3 m PK [..\EMI radiated\]
FCC Part 15 Class B Electric Field Strength 3 m AV [..\EMI radiated\]
Preview Result 1-PK+ [Preview Result 1.Result:1]

Preview Result 2-AVG [Preview Result 2.Result:2]

L 2 Final Result 1-PK+ [Final Result 1.Result:1]

Final Result 2-AVG [Final Result 2.Result:1]

Figure 20. Measured curve with peak- and average detector. Receiver

No final measurements needed, marginal > 20dB
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Conducted Spurious Emission 30 MHz to 10 GHz and Band Edge

Conducted Spurious Emissions 30 MHz to 10 GHz and Band Edge

Standard: ANSI C63.10 (2013)
Tested by: PKA

Date: 22.10.2015

Temperature: 21°C

Humidity: 36 % RH

FCC Rule: 15.247 (d)
RSS-247 5.5

( Spectrum ] |':%;]

Ref Level 10.00 dBm Offset 20.00 dB & RBW 100 kHz

o Att 20 dB SWT 99.7 ms YBW 100 kHz Mode Auto Sweep

TDF

(@ 1Pk Max

Y (1 M1[1] 27.71 dBm
902.190 MHz

20 dBm

e
@
4
[wz]
]

10.000 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dB

-50 dBm

-60 dBm

Start 30.0 MHz 32001 pts Stop 10.0 GHz
Measuring...  {RRRANNED “ e

10:41:10

7

A =

Date: 22.0CT.2015 10:41:10

Figure 21. Low channel conducted emission 30 MHz to 10000 MHz.
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Conducted Spurious Emission 30 MHz to 10 GHz and Band Edge

Spectrum

o Att
TDF

| @

Ref Level 10.00 dBm Offset 20.00 dB & RBW 100 kHz

20 dB SWT 99.7 ms YBW 100 kHz Mode Auto Sweep

@ 1Pk May

Ym1

20 dBm

M1[1] 26.39 dBm
914.650 MHz

0 dBm

13- B 10.000 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dB

-50 dBm

-60 dBm

Start 30.0 MHz

AL

32001 pts Stop 10.0 GHz
Measuring...  {RRRANNED “ ; iﬂ::m':n? 4

J

Date: 22.0CT.2015 10:40:08

Figure 22. Mid channel conducted emission 30 MHz to 10000 MHz.
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Conducted Spurious Emission 30 MHz to 10 GHz and Band Edge

( Spectrum ] |u§l

Ref Level 10.00 dBm Offset 20.00 dB & RBW 100 kHz

jo ALt 20 dB  SWT 99.7 ms VYBW 100 kHz Mode Auto Sweep
TOF

® 1Pk Max

L 4 M1[1] 26.21 dBm
e 927.740 MHz

20 dBm

B 10.000 dBm

-20 dBm

-30 dBm

-4

-50 dBm

-60 dBm

Start 30.0 MHz 32001 pts Stop 10.0 GHz
WORRNRIED WG

L J Measuring...

2.10.201
10:37:47 2
Date: 22.0CT.2015 10:37:48

Figure 23. High channel conducted emission 30 MHz to 10000 MHz.
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Conducted Spurious Emission 30 MHz to 10 GHz and Band Edge

Att
TDF

Spectrum

[@

Ref Level 50.00 dBm

Offset 20.00 dB @ RBW 100 kHz
S0 de & SWT

40 ms @ YBW 100 kHz Mode Auto Sweep

® 1Pk Max

40 dBm

30 dBm

34.39 dB
254.20 kHz
-6.15 dBm

902.00000 MHz

20 dBm

10 dBm

0 dBm

U Sy

-20 dBrn

SETRIERENEITY SR T

A AP

-30 dBm

-40 dBm

CF 902.0 MHz

600 pts

Date: 7.0CT.2015

J

Measuring...

URER R G

Figure 24. Conducted emission at low band edge non-hopping mode.

Span 5.0 MHz

07.10.201
13:00:21 2

Band edge measurement was done also in hopping mode. The result was equal with non-hopping mode
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Conducted Spurious Emission 30 MHz to 10 GHz and Band Edge

( Spectrum ] |u‘;:;:l

Ref Level 50.00 dBm Offset 20.00 dB @ RBW 100 kHz

Att S0 dB & SWT 40 ms @ YBW 100 kHz Mode Auto Sweep
TDF
@® 1Pk May
D1[1] 37.12dB
-245.80 kHz
40 dBm M1[1] -10.61 dBm
928.00000 MHz
30 dBm 5T

20 dBm /‘\

[
[

ML

-20 dBrn

-30 dBm

-40 dBm

CF 928.0 MHz

600 pts

Span 5.0 MHz

| Measuring...  QURRANAED W6

07.10.201
13:02:22 2
Date: 7:0CT.201% 13:02:

[
3}
(5]

Figure 25. Conducted emission at high band edge non-hopping mode.

Band edge measurement was done also in hopping mode. The result was equal with non-hopping mode
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20 dB Bandwidth of the Hopping Channel

20 dB Bandwidth of the Hopping Channel

Standard: ANSI C63.10 (2013)

Tested by: PKA

Date: 22.10.2015

Temperature: 21°C

Humidity: 36 % RH

FCC Rule: §15.247(a)(1)(i)
RSS-247 5.1
Results:
Table 3. 20 dB bandwidth test results
Channel 20 dB BW
[kHZz]
Low 115.92
Mid 115.48
High 115.48
Spectrum ] |':'$l
Ref Level 35.00 dBm Offset 20,00 dB @ RBW 3 kHz
Att 35dB SWT 632.1ps @ VBW 10kHz Mode &Auto FFT
TDF
@ 1lay May
ML M1[1] 28.04 dBm
30 dbm 902.249130 MHz
B 15 L~ /\ B 20.00 dB
3 /‘u’ \\/\/ \/\}//E&x( 115.920000000 kHz
10 dBm }ff“"\f\‘x Qfa Drﬂ{‘?ﬁ 7783.4
0 dBm r"\ //_,h Uh\\\
-10 dem — Fn\‘

o N | e il
-20 dBm =
-30 dem
-40 dBm
50 dem
-60 dem
CF 902.25 MHz 691 pts Span 300.0 kHz

Marker
Type | Ref | Tre | X-value | y-value |  Function | Function Result |
L omi] | 1] 902.24913 MHz | 28.04 dBm | nde down | 115.92 kHz |

T1]| | 1] 902.18531 MHz | 8.12 dBm | nde | 20.00 dB |
T2 | 1] 902,30123 MHz | 8.05 dBrm | Q factor 7793.4
JT‘_ _I Measuring...  {RNRANNED G 5505025;];?; %
Date: 22.0CT.2015 09:27:38

Figure 26. 20 dB channel BW. Channel LOW.
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20 dB Bandwidth of the Hopping Channel

Spectrum ] |u§l
Ref Level 35.00 dBém Offset 20.00 dB & RBW 3 kHz
Att 35dB  SWT 632.1 ps & VBW 10 kHz Mode Auto FFT
TOF
@® 1iv May
Ml M1[1] 26.90 dBm
30 &ibm f' 914.749570 MH2
dB 20.00 dB
20 dBm /\/ \\ 7 \’\/% 115.480000000 kHz
Ti Q faatorg- 7921.0
-10 dE.l‘:r\/ ’\N_,\// L\% //—\ "1,
o ™
\\
-30 dBm
-40 dBm
-50 dBm
-60 dBm
CF 914.75 MHz 691 pts Span 300.0 kHz
Marker
_Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
[ M1 1] 914,74957 MHz | 26,90 dBm | ndB down | 115.48 kHz |
T1| 1] 914.68531 MHz | 7.18 dBm | ndg | 20.00 dB |
T2| 1] 914.8008 MHz 6.84 dBm Q factor | 7921.0
" . . 22.10.2015
| ] Measuring... “IIHIII' o 09:28:44 %
Date: Z22.0CT.2015 09:28:44

Figure 27. 20 dB channel BW. Channel MID.
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20 dB Bandwidth of the Hopping Channel

( Spectrum ] |u§l

Ref Level 35.00 dBém Offset 20.00 dB & RBW 3 kHz

Att 35d8 SWT 632.1ps @ VBW 10kHz Mode Auto FFT
TDF
@ 1lay May
30 dBm 1 M1[1] 26.47 dBm

fr 927.749570 MHz
dB 20.00 dB

20 dBm \v‘ \ B¢ 115.480000000 kHz
i b /‘v Y~ | Qfattoryo 8033.5

N 7 an
é zﬁda”/:\/ i SN
) N a

W
=

-30 dBm
-40 dBm
-50 dBm
-60 dBem
CF 927.75 MHz 691 pts Span 300.0 kHz
Marker
_Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 927.74957 MHz | 26.47 dBm | ndB down | 115.48 kHz |
T1] 1] 927.68488 MHz | 6.62 dém | ndg | 20.00 db |
T2| [ 1] 927.80036 MHz 6.94 dBm Q factor | 8033.5 |
il ; o 72.10.2005
h ] Measuring... “IIHIII' o 2|;g=ég=;g 4

Date: 22.0CT.2015 05:29:40

Figure 28. 20 dB channel BW. Channel HIGH.
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Hopping Channel Carrier Frequencies Separation

Hopping Channel Carrier Frequencies Separation

Standard: ANSI C63.10 (2013)
Tested by: PKA

Date: 7.10.2015

Temperature: 21°C

Humidity: 23 % RH

FCC Rule: 15.247(a)(1)(i)
RSS-247 5.1

Test result

Table 4. Hopping channel carrier frequencies separation test result.

Measured
separation

500.00 kHz
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Hopping Channel Carrier Frequencies Separation

( Spectrum ] |u{:?1

Ref Level 40.00 dBm Offset 20.00 dB @ RBW 20 kHz

Att 40 dB & SWT 40 ms @ VYBW 50 kHz Mode Auto FFT
TOF
@® 1Em Max
D1[1] 0.02 dB
500.00 kHz
30 dem M1[1] 16.44 dBm
914.74880 MHz
20 dBm FAE D1

10 dBm /\’\ }r\"\ A\

o L] /1) I\
L [ 1} T\
N1 N T NT L

o | A\ A
g - T

-40 dBm

-50 dBm 52
|51

CF 914.75 MHz 600 pts Span 1.5 MHz

L J Measuring...

07.10.
14:21:05 7

Date: 7.0CT.2015 14:21:05

Figure 29. Measured hopping channels carrier frequency separation.
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Number of Hopping Channels

Number of Hopping Channels

Standard: ANSI C63.10 (2013)
Tested by: PKA

Date: 7.10.2015

Temperature: 21°C

Humidity: 23 % RH

FCC Rule: 15.247(a)(1)(i)
RSS-247 5.1

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

( Spectrum ] ||:%zl

Ref Level 50,00 dBm Offset 20,00 dB @ RBW 100 kHz

Att 50dB  SWT  37.9ps @ VBW 100 kHz Mode Auto FET
TDF
® L4P View
mM2[1] 26.50 dBm
927.7640 MHz
40 dBm M1i[1] 28.14 dBm
902.2360 MHz
a0 de.rﬁ?'hl ﬂ ﬁ 842
Ly H\ LA AL AN th L
10 dBm
0 dem
; ! LD
g i | BRARARS LRRARE RRARAS AT sn
-20 dBm
-30 dBm
-40 dBm
Start 900.0 MHz 691 pts Stop 930.0 MHz

-10.20
10:09:47 7

CPRE |

Measuring...

FILY J

Figure 30. 52 channels.
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Average Time of Occupancy of Hopping Frequency

Standard: ANSI C63.10 (2013)
Tested by: PKA

Date: 7.10.2015

Temperature: 21°C

Humidity: 23 % RH

FCC Rule: 15.247(a)(1)(i)
RSS-247 5.1

The average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second
period

Time of occupancy calculation:

Number of channels = 52

Measurement period = 20 s

One channel occupancy time = 8.6087 ms

Number of transmission cycles in measurement period = 20

Time of occupancy = (single duration) x (repetition) = 8.6087 ms x 20 = 172.174 ms

Spectrum ] ||:%:z l

Ref Level 50.00 dBm Offset 20.00 dB & RBW 100 kHz

Att 50 dB @ SWT 30 ms & VYBW 300 kHz
SGL TRG:VID TDF
@ 1Pk Clrw
D1[1] -0.22 dB
8.6087 ms
40 dBm M1[1] 27.12 dBm
-43.9 ps
T 45 e T
20 dBm
10 dBm
A-dirm TRG 0.000 dBm
TP A bl
-30 dBm
-40 dBem
CF 914.75 MHz 691 pts 3.0 ms/

10.201!

iﬂ:ﬁ?ms %

Ready BRNRRRNND W

Figure 31. One channel dwell time.
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Average Time of Occupancy of Hopping Frequency

Spectrum

Att
SGL TDF

]

[@

Ref Level 50.00 dBm

Offset 20.00 dB @ RBW 100 kHz

S50 dB & SWT

20 s @ YBW 100 kHz

@® 1Pk Clrw

40 dBm

M2[1]

30 dBm

M1[1]

-12.11 dBm
10.0 ms
-12.11 dBm
10.0 ms

20(dBm

10|dBm

0 dBm

FME (TarLs SCEEE

-20 dBm

Jiarsd Al

9S8 RV Y PAPH PV D8 N PN PR Fr TR IR S HTYOR TR0 PPN ROPST S N T IO LOVIEE) RYI PRT T ST

-30 dBm

-40 dBm

CF 914.75 MHz

691 pts

Ready CTTTTITITR ]

2.0s/

07.10.201
10:28:32

Figure 32.

Measured repetition of the channel occupancy
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99% Occupied Bandwidth

99% Occupied Power Bandwidth

Standard: RSS-GEN (2013)

Tested by: PKA

Date: 22.10.2015

Temperature: 21°C

Humidity: 36 % RH

RSS-GEN 6.6

Table 5. Data rate 1 Mbps
Channel 99% BW [kHz] Limit Result

Low 123.300 - PASS
Mid 123.300 - PASS
High 122.431 - PASS

( Spectrum ] |n$ l

Ref Level 35.00 dem Offset 20.00 dB @ RBW 3 kHz

Att
TDF

30 de

SWT 632.1ps @ YBW 10kHz Mode Auto FFT

@® 1av Max

30 dBm

14 ] Mi[1] 27.81 dBm

20 dBm

902.250000 MH2z

L~ JRcc Bw 123.299565847 kHz

10 dBm

(1]

0 dBm

}lmﬂ‘/\/ AN

@ e

A
-10 dBm ,‘f

[\

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 902.25 MHz

691 pts Span 300.0 kHz

Marker

X-value | y-value |  Function | Function Result |

Type | Ref | Tre |
Y | 1]
T1| | 1]
T2 | 1]

902,25 MHz |
902, 187048 MHz |
902,310347 MHz |

27.81 dBm |
9.20 dBm |
9.62 dBm |

Occ Bw | 123,299565847 kHz |

11

A A

Date: 22.0CT.2015

22.10.2015

1 .
| Measuring... DR | W0 Sy ,//j

09110227

Figure 33. Low channel 99% Occupied Power Bandwidth.
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99% Occupied Bandwidth

( Spectrum ]

[@

Ref Level 35.00 dBm
Att 30 dB
TOF

Offset 20.00 dB & RBW 3 kHz
SWT 632.1ps & VBW 10 kHz

Mode Auto FFT

@® 1iv May
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20 dBm

M1[1]
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26.75 dBm
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o/ S
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Function |

L
1
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Ti|
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8.19 dBm |
7.35 dBm
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914.686614 MHz |
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i
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Figure 34. Mid channel 99% Occupied Power Bandwidth.
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99% Occupied Bandwidth

( Spectrum ]

[@
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30 dB
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Figure 35. High channel 99% Occupied Power Bandwidth.
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Test Equipment

TEST EQUIPMENT

Equipment Manufacturer Type Serial no Inv.no
TEST RECEIVER ROHDE & SCHWARZ ESU 26 100185 8453
SIGNAL ANALYZER ROHDE & SCHWARZ FSV40 101068 9093
TEST SOFTWARE ROHDE & SCHWARZ EMC-32 - -
ANTENNA (30-1000 MHz) SCHWARZBECK VULB 9168 8168-503 8911
ANTENNA MAST DEISEL MA240 240/455 5017
TURNTABLE DEISEL DS420 - 5015
CONTROLLER COMTEST HD100 100/457 5018
ANTENNA (1-18 GHz) EMCO 3117 29617 7293
ANTENNA (18-26.5 GHz) EMCO 3160- 09 030232-022 7294
PREAMPLIFIER (0.5-26GHz) HP 83017A 3950M00102 5226
ATTENUATOR 10 dB HUBER & SUHNER 6810.17B - -
HIGH PASS FILTER WAINWRIGHT WHKX 10 8267
AC Power Source CALIFORNIA INSTRUMENTS 5001 iX Series Il 58209 7826

All used measurement equipment was calibrated (if required).




