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Competences and guarantees

DEKRA Testing and Certification S.A.U. is a testing laboratory accredited by the National Accreditation Body
(ENAC - Entidad Nacional de Acreditacién) to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that includes testing performed in this test report.

DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that includes testing performed in this test report

In order to assure the traceability to other national and international laboratories, DEKRA Testing and Certification
S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. guarantees the reliability of the data presented in this report, which is the
result of the measurements and the tests performed to the item under test on the date and under the conditions
stated on the report, and it is based on the knowledge and technical facilities available at DEKRA Testing and
Certification S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. is liable to the client for the maintenance of the confidentiality of all
information related to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.A.U.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of DEKRA Testing and Certification S.A.U. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO00O.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample (“Identification of the item tested", "Trademark",
"Model and/or type reference tested").

2. The sample of the model HTSXMO32L-22 is a system-in-package module that contains an MCU, a
Sigfox radio transceiver, a crystal oscillator and a power amplifier.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of results.
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Usage of samples

D DEKRA

Samples undergoing test have been selected by: the client.

- Sample S/01 is composed of the following elements:

Control N° Description Model
66594C/002 SMA cable
66594C/005 Sigfox module HTSXMO32L-22

Serial N°

Date of reception

2021/01/20

2021/01/20

Sample S/01 has undergone the following test(s): The Conducted tests indicated in the Appendix A.

- Sample S/02 is composed of the following elements:

Control N° Description Model
66594C/002 SMA cable
66594C/004 Antenna -
66594C/005 Sigfox module HTSXMO32L-22

SEHEI

Date of reception

2021/01/20

2021/01/20

2021/01/20

Sample S/02 has undergone the following test(s): The Radiated tests indicated in the Appendix A.

Test sample description

Ports.....oiiiii : Cable
Port name and Specified | Attached | Shielded Coupled
description max during test to
length [m] patient®
DC supply via USB 1 X O U
Header pins 0.15 X O l
SMA RF out 0.5 X O 0
Supplementary information to the
POMS. .o : i
Rated power supply ........cccveenenl Reference poles
Voltage and Frequency 1 7 3 N PE
O |AC: O O O 0 0
O |AcC: U O O U U
X | DC: USB port on computer
O |Dc:

Rated POWEr .......ccooevvvvnviiiiinnnl

0.66-1W only during transmission

Clock frequencies.........ccccceeenniil

MCU maximum clock is 32MHz, S2LP clock reference is 50MHz crystal

oscillator
Other parameters..........cccceeeennl -
Software version ..........ccocceeeenlt v2.8.1
Hardware version ............coccuuwedt V2.2
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D DEKRA

Dimensions incm (W x H x D) ....: -
Mounting poSition ..........c.cccvvvnnd: X | Table top equipment
[ | Wall/Ceiling mounted equipment
[ | Floor standing equipment
[ | Hand-held equipment
[ | Other:
Modules/parts........ccccvveveveeninnn Module/parts of test item Type Manufacturer
HTSXMO32L-22 System-in- | HT Micron
package
Accessories (not part of the test Description Type Manufacturer
IEEIM) Lo -
Documents as provided by the Description File name Issue date
applicant.........ccoeeniinnil Device operating instructions

@) Only for Medical Equipment

Identification of the client

HT Micron Semicondutores
Avenida Unisinos 1550, Cristo Rei, Sao Leopoldo-RS, Brazil
ZIP code: 93022-750

Testing period and place

Test Location

Date (start)
Date (finish)

DEKRA Testing and Certification S.A.U.

2021-04-05

2021-06-21

Document history

Report number

66594RRF.002

Date
2022-10-26

Description
First release

66594RRF.002A1

2023-07-12

First modification.
Antenna gain: Correction in antenna gain in all the report.

Previous version considered an incorrect antenna gain (5dBi). The real
antenna gain is 2.2dBi. The report has been corrected with this new
value.

Modulation: the modulation used during the test (DBPSK 600 bps) is
specified in this report.

Carrier frequency separation: this test has been repeated with 20000
points of resolution to show compliance: >25kHz.

This report cancels and replaces the previous 66594RRF.002.
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Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

H — [o]
Temperature m:x _:1355 0%

 _ono
Relative humidity m:x :2705&

In the semianechoic chamber, the following limits were not exceeded during the test:

Temperature A
P Max. = 35 °C

 _ono
Relative humidity m::x :2705&

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. = 15 °C
P Max. = 35 °C

 _ono
Relative humidity m::x :2705&
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Remarks and comments

The tests have been performed by the technical personnel: Jaime Barranquero, Daniel Mejias and Antonio Manuel
Sanchez.

Used instrumentation:

Conducted Measurements:

Last Calibration  Due Calibration

1.  Shielded Room ETS LINDGREN S101 N.A. N.A.

2. SPECTRUM ANALYZER 9kHz-6GHz ROHDE 2021/04 2023/04
AND SCHWARZ FSL6

3. EMI TEST RECEIVER 2Hz-44GHz ROHDE 2019/10 2021/10

AND SCHWARZ ESW44

Radiated Measurements:

Last Calibration Due Calibration

1. Semianechoic Absorber Lined Chamber N.A. N.A.
ALBATROSS P29419

2. SHIELDED ROOM ALBATROSS P29419 N.A. N.A.

3. ULTRALOG ANTENNA 30MHz-6GHz ROHDE 2019/10 2022/10
AND SCHWARZ HL562E_UPG

4, HORN ANTENNA 1-18GHz SCHWARZBECK 2019/11 2022/11
MESS- ELEKTRONIK BBHA 9120D

5. PREAMPLIFIER 30dB 500MHz-18GHz 2021/02 2022/02
SCHWARZBECK BBV 9718 C

6. EMI TEST RECEIVER 2Hz-44GHz ROHDE 2019/10 2021/10

AND SCHWARZ ESW44
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Testing verdicts

Not applicable: N/A
Pass: P
Fail: F

Not measured: N/M

Summary

1. Sigfox 900 MHz

FCC PART 15 PARAGRAPH / RSS-247

Requirement — Test case ‘ Verdict ‘ Remark ‘

FCC 15.247 (a)(1) / RSS-247 5.1 (b) 20 dB Bandwidth and Carrier P
frequency separation

FCC 15.247 (a)(1)(i) / RSS-247 5.1 (c) Number of hopping channels P

FCC 15.247 (a)(1)(i) / RSS-247 5.1 (c) Time of occupancy (Dwell Time) P

FCC 15.247 (b)(2) / RSS-247 5.4 (a) Maximum peak output power and p
antenna gain

FCC 15.247 (d) / RSS-247 5.5 Band-edge compliance of
conducted emissions P
(Transmitter)

FCC 15.247 (d) / RSS-247 5.5 Emission limitations radiated p
(Transmitter)

Supplementary information and remarks:

None.
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Appendix A: Test results
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TEST CONDITIONS

POWER SUPPLY:
V nonimal: 5Vdc

Type of Power Supply: USB powered

ANTENNA:
Type of Antenna: Monopole

Maximum Declared Assembly Gain: +2.2 dBi

TEST FREQUENCIES:

Conducted Tests:

Low Channel: 902.1375 MHz
Middle Channel: 903.3875 MHz
High Channel: 904.6625 MHz

Radiated Tests:

Low Channel: 902.1375 MHz
Middle Channel: 903.3875 MHz
High Channel: 904.6625 MHz

MODULATION: DBPSK 600 bps.
e The equipment operates as a frequency hopping system using 54 hopping channels.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and connected to the spectrum analyser using a low-loss
RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range 30 MHz to 1000 MHz and Double ridge horn antenna for the range 1 GHz to 10 GHz) is situated at a distance
of 3 m.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height (Bilog
antenna and Double ridge horn antenna) was varied from 1 to 4 meters to find the maximum radiated emission.
Measurements were made in both horizontal and vertical planes of polarization.

A resolution bandwidth/video bandwidth of 100 kHz/300 kHz was used for frequencies below 1 GHz and 1 MHz / 3
MHz for frequencies above 1 GHz.
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Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
o .
Measuring 360 %o:)?hng
Antenna able
Device Und

‘ ~

‘ ‘ | 3 m distance Test
‘ | [ ]

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup from 1 GHz to 10 GHz:

Spectrum Anakyser
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SPECIFICATION:

FCC §2.1049. Measurements required: Occupied bandwidth.

Occupied Bandwidth

RSS-Gen Clause 6.7. Occupied bandwidth (or 99% emission bandwidth)

RESULTS:

D DEKRA

Low Channel Middle Channel High Channel
99% Bandwidth (kHz) 0.910727 0.939366 0.937554
-26 dBc Bandwidth (kHz) 1.40 1.09 1.06
Measurement uncertainty (kHz) <+ 0.87

Verdict: PASS
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Low Channel:

Multiview | Receiver | spectrum [E]l

D DEKRA

(-]

Ref Level 30.00 dBm  Offset 0.36 dE ® RBW 30 Hz
= At 35dB

SWT 445 ms & VBW 100 Hz Mode Sweep
Off

Frequency 902.1238710 MHz

PS Gn__Notch
MI[1] 19.93 dBm
M1 902,12382900 MHz
20 derr
10 dém
o
-0 Y G 7 \ —7 -\ A, I
Faval v 4 RN / \ - , [ LAV
7 \ \, 7
/ I ~/ f
-30 dB—rA- A J v
v )
40 df
50 df
-60
CF 902.123871 MHz 1000 pts 00.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Tre | K-Value | Y-Value | Function Function Result |
1 1 902.123829 MHz 19.93 dBm Occ Bw 910.727030396 Hz
1 1 902.12337662 MHz 5.30 dém Occ Bw Centroid 902123831985 MHz
T2 1 902.12428735 MHz 5.24 dBm Occ Bw Freq Offset 014775515 Hz
Multiview | Receiver [ spectrum (=]
Ref Level 30.00 d6m  Offset 0.36 dB « RBW 30 Hz
= Att 35dF SWT 445ms® VBW 100Hz Mode Sweep Frequency 902,.1242290 MHz
Input A0 PS On_ Noteh i
MI1[1] 18.56 dBm
M1 902.12387100 MHz
20 der X~ VOSSPV S
s e Y \.w_ur-\
A \
10 dBm i s
- o~ : \ff ™
. VA A
0 : V1
Y ¥
-10 — TOuP A —7 T e EETiean ~
{,,\ ~ L s S T
1. LU
-30
40 d
50 df
-60
CF 902,124229 MHz 1000 pts 400.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 902.123871 MHz 18.56 dBm ndg 26.0 dB
TL 1 902.123391 MHz -7.79 dBm ndB down BW 1.40 kHz
T2 1 502.124795 MHz -7.88 dBm 0 Factor 542538
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Middle Channel:

Multiview | Receiver | spectrum

&)

D DEKRA

(-]

RefLevel 30.00 d8m  Offset 0.36 dB ® RBW 30 Hz
& At 35dB SWT 445 ms @ VBW 100Hz  Mode Sweep Frequency 903.3738350 MHz
PS Gn_ Noteh it
Mi[1] 18
D03.37379700 MHz
20 derr
10 dém
o
-10 Y Ay ”. == o
[ h, \ s \Y
e / \ A
~Y N { \ S o/ \ N |
\p J v M Vg
-30 v oW
40 df
50 df
-60
CF 903.373835 MHz 1000 pts 00.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Tre | K-Value | Y-Value Function Function Result |
1 1 903.373797 MHz 18.65 dBm Occ Bw 939.365829587 Hz
1 1 903,37348879 MHz 5.58 dém Occ Bw Centroid 903373958475 MHz
T2 1 903.37442816 MHz 5.58 dBm Occ Bw Freq Offset 2.475019455 Hz

Multiview | Receiver [ spectrum (=]
Ref Level 30.00 d6m  Offset 0.36 dB « RBW 30 Hz
= Att 35dF SWT 445ms® VBW 100Hz Mode Sweep Frequency 903,3738350 MHz
Input A0 PS On_ Noteh i
M1[1] 18.64 dBm
903.37371700 MHz
20 dBrr
10 dBm
o
-10 = T
AN W r f - J N
e [T~ N VAN / ’\ )
" 4 Wi Y / N 7
N / N h/ oS
-3 ] - f
vy W
40 d
50 df
-60
CF 903.373835 MHz 1000 pts 400.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function Function Result |
M1 1 903.373717 MHz 18.64 dBm ndg 26.0 dB
1 1 903.373313 MHz -7.51 dBm ndB down BW 1.09 kHz
T2 1 503.374401 MHz -7.61 dem 0 Factor 830307
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High Channel:

D DEKRA

Multiview | Receiver | spectrum @]l D
Ref Level 30.00 dBm  Offset 0.36 dE ® RBW 30 Hz
= At 35dE SWT 445 ms  VBW 100Hz Mode Sweep Frequency 904.6485150 MHz
On__ Notch Off
M1[1] 17.50 dBm
904.64849700 MHz
20 ds
10 dem .
%
/ 3
o
r \
/ ‘\ o
1o = =] Pl N [ s o
oy \/ \y W A \ ~
o . v/ g/ - y
~ - N
W/ NS
-30
Y, v
40 d
50 df
-60
CF 904.648515 MHz 1000 pts 00.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Tre | K-Value | Y-Value Function Function Result |
M1 1 904.648497 MHz 17.50 dBm Occ B 937.554048896 Hz
Tl 1 Q04.64808048 MHz 5.45 dBém Occ Bw Centroid 904648549259 MHz
T2 1 904, 64901 804 MHz 5.61 dBm Dcc Bw Freq Offset 34.250173155 Hz
MultiView | Receiver [ spectrum (=]
Ref Level 30.00 d8m Offset 0.35 dE ® RBW 30 Hz
= Att 3508 SWT 445ms ® VBW 100Hz Mode Sweep Frequency 904,6488960 MHz

1ACPS Cn_ Notech  Off
e
MI1[1] 19.37 dBm
ML 904.64875400 MHz
20d ) I
AV A
10 gBm —L
o
o 7 L
- e S JI‘ - T Ao,
AN J \ ‘_/— s P J LAY
o0 \ \ \ S FalieN / L
= 7 A% v \ y 7 \ e \"'.”A'_J\
/ \\ \ A o
‘-F”irj 7
40 d
50 df
-60
CF 904.648896 MHz 1000 pts 400.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value Function Function Result |
M1 1 904.648754 MHz 19.37 dBm ndg 26.0 d
TL 1 904.648222 MHz -6.38 dBm ndB down BW 1.06 kHz
T2 1 904649278 MHz -7.08 d2m ) Factor 56675
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FCC 15.247 (a) (1) / RSS-247 5.1 (b) 20 dB Bandwidth and
Carrier frequency separation

SPECIFICATION:

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.

RESULTS:
Low Channel Middle Channel High Channel
20 dB Spectrum bandwidth (kHz) 0.996 0.980 0.964
Measurement uncertainty (kHz) <+ 0.87
Verdict: PASS
Low Channel:
MultiView | Receiver (1] Spectrum @]l D
Ref Level 30.00 d8m Offset 0.35 dE ® RBW 30 Hz
= At 35dB SWT 445ms @ VBW 100Hz Mode Sweep Frequency 902.1238710 MHz
Input 1AC PSS On_ Notch Off
MI[1] 18.56 dBm
20 denr . M1 902,12370900 MHz
R '{, !.u_‘r 1~ \\.
10 dBrm- + e L N
[ '{ - - -\
/ \
JY: SN I =] A VAR
Aﬂ‘m / 1 W ! ‘\. r . B - A
- "\‘. / - \/ ~ N ’
60
CF 902.123871 MHz 1000 pts 400.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 902.123709 MHz 18.56 dBm ndg 20.0 dB
TL 1 902.123345 MHz -0.89 dBm ndB down BW 996.00 Hz
T2 1 902124341 MHz -1.59 dBm Q) Factor 05747
Report No: (NIE) 66594RRF.002A1 Page 17 of 35 2023-07-12



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa
C.I.F. A29507456

Middle Channel:

D DEKRA

Multiview | Receiver | spectrum [E]l D
RefLevel 30.00 d8m  Offset 0.36 dB ® RBW 30 Hz
= Att 35dB SWT 445ms ® VBW 100Hz Mode Sweep Frequency 903.3738350 MHz
Input PS Gn_ Noteh it
M1[1] 3 dBm
903.37370500 MHz
20 derm ¥ -
~ T
n AV A
10 dém AL e
— —
[ rf 4
r‘r By
/ \
-10 a2 -
aal - [ / 3 r A~ A
Vs A L N\ Ji / VoA o \Wat
-2g ~ - . \ S / L
5 7 N / / 7 \ 7
Y / W \,,r ~ \ /
/ / { \_J
-30 7 —
\/ %
40 df
50 df
-60
CF 903.373835 MHz 1000 pts 400.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 903.373705 MHz 18.63 dBm ndg 20.0 dB
1 1 903.373369 MHz -2.17 dem ndB down BW 980.00 Hz
T2 1 503.374349 MHz -1.64 dBm 0 Factor 921810
High Channel:
Multiview | Receiver | spectrum [E]l D
RefLevel 30.00 d8m  Offset 0.36 dB ® RBW 30 Hz
= Att 35dB SWT 445ms ® VBW 100Hz Mode Sweep Frequency 904.6487430 MHz
Input 1ACPS Gn_ Noteh it
M1[1] 18,70 dBm
904.6 4864900 MHz
20 derr
10 dbm v - LN
o o
, o "\
s A
. / \
- / / ! AN
. J_._J‘ A \\\ "F\r ) f/ S/ s \ ] A
J| \ v Ty / | /
/ 7 3 7 7 ]
Y J e \ . s
\ / \od \
=N
\J
40 df
50 df
60
CF 904.638743 MHz 1000 pts 00.0 Hz/ Span 4.0 kHz
2 Marker Table
Type | Ref | Tre | X-Value | Y-Value | Function Function Result |
1 1 904.648649 MHz 18.70 dBm nda 20.0 dB
1 1 904.648317 MHz -1.30 dBm ndB down BW 964.00 Hz
T2 1 904.649281 MHz -1.50 dBm Q) Factor 938432
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Carrier frequency separation

MultiView

Ref Level 30.00 dBm
® Att

TODF "CABLEK_8107_1iM"

Spectrum

® RBW 6.25 kHz

40dB SWT 20 ms ® VBW 20 kHz Mode Sweep

25.105 kHz

1 Frequency Sweep

M1[1

A A A popn

902.4338310 MHz
-0.01 dB.

25.1050 kHz

V V]

20 df

AVAYAN

A

A

40 di

-60

CF 902.5 MHz

20000 pts

100.0 kHz,

Span 1.0 MHz

The hopping carrier frequencies are separated by a minimum of the 20 dB bandwidth of the hopping channel.

Verdict: PASS
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FCC 15.247 (a)(1)(i) / RSS-247 5.1 Number of hopping channels

SPECIFICATION:

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 and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies

and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second
period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

RESULTS:

The equipment operates as a frequency hopping system. The maximum number of hopping channels is 54 (see
next plot).

— —
MultiView [ Receiver | ] Spectrum = ]l v J
Ref Level 50.00 dom = RBW 300 Hz
o Att 4008 SWT 3895 e VBW  1kHz Mode Sweep Frequency 903.2500000 MHz
Input 14C PS  On  Notch  Off

me " w Mvuwan Mool

o

-60

N
=

%__
f
i

Tyt b

901.5 MHz

=000 pts 350.0 kHz

905.0 MHz

Number of hopping frequencies: 54

Verdict: PASS
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FCC 15.247 (a)(1)(i) / RSS-247 5.1 (c) Time of occupancy (Dwell Time)

SPECIFICATION:

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 and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping frequencies
and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second
period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

RESULTS:

OPERATION AS A FREQUENCY HOPPING SYSTEM USING 54 HOPPING CHANNELS.
- TXtime per hop: 240.112 ms (see next plots)

- Number of hops over a period of 20 s: 1 (see next plots)

* RBW 1 kHz
* Att 40 dB *VBW 3 kHz D2[1] 0.02 dB
Ref 30.00 dBm * SWT 1s 240.112064255 ms
| M1 Mi[1], 22.25 dBm|
1Pk [0 48 T 2.390438247 ms
m
Max —I‘TRG 17.000 dBm
10 dBm
0 dBm|
-10 dBm
-20 dBm
SGL |-30 dBm
Trg
Vid |j-40 dBm
50 dBm
il MWWWW
CF 903.68295 MHz 100.0 ms/
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®
* RBW 1 kHz

*Att 40 dB *VBW 3 kHz
Ref 30.00 dBm *SWT 20s

10 dBm
iTRG 17.000 dBm

1Pk
Max

0 dBm

SGL 0 dBm
Trg
Vid

1
UL L AL

- Average Time of Occupancy = 240.112 ms x 1 hops = 240.112 ms per 20 s.

Average Time of Occupancy is < 0.4 s within a 20 second period.

| Measurement uncertainty (ms) | <#11.578 |

Verdict: PASS
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FCC 15.247 (b)(2) / RSS-247 5.4 (a) Maximum output power and antenna gain

SPECIFICATION:

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at least 50 hopping
channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at least 25 hopping channels.
Hybrid systems shall comply with the 1 W limit.

Additionally for RSS-247:

For FHSs operating in the band 902-928 MHz, the e.i.r.p. shall not exceed 4 W if the hopset uses 50 or more hopping
channels; the e.i.r.p. shall not exceed 1 W if the hopset uses less than 50 hopping channels.

RESULTS:

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power.

Maximum Declared Antenna Gain: +2.2 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not
required to be reduced from the stated values.

Low Channel | Middle Channel | High Channel

Maximum Peak Conducted Power (dBm) 22.93 22.98 23.04
Maximum EIRP Peak Conducted Power (dBm) 25.13 25.18 25.24
Measurement uncertainty (dB) <+1.845

Verdict: PASS
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Maximum Peak Output Power:

Low Channel:

Multiview | Receiver ()] spectrum

Ref Level 30.00 d5m  Offset 0.36 db ® RBW 1 kHz
= At 3548 SWT  10ms ® VBW 3kHz
Input PS Gn__ Noteh  Off
T Frequenc

1AC

&

Mode Sweep

RS S S H02,12388000 MHz
20 d - —
— —_—
T
10 e
-
_—
0 — -
— T

| -rer Garr ~—_

20

-20

a0

50 d

60
CF 902.1239625 MHz 1000 pts 00.0 Hz, Span 5.0 kHz

Middle Channel:

Multiview [ Receiver  [=]] Spectrum

Ref Level 20.00 dBm  Offset 0.36 dE ® RBW 1 kHz
= Att 35dB SWT 10 ms & VBW 3 kHz

&)

Mode Sweep

Frequency 903.3738350 MHz

M1[1] 98 dBm
903,.37386250 MHz

AC_PS On__ Notch _ Off
20 df

10 e =
0 — — -
o -

20

-30

40

50 df

60

CF 903373835 MHz

1000 pts

500.0 Hz,

Span 5.0 kHz
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High Channel:
Multiview [ Receiver  [=]] Spectrum @l D
Ref Level 30.00 d8Bm Offset 0.35 dB & RBW 1 kHz
= Att 35dB SWT  10ms ® VBW 3kHz Mode Sweep Frequency 904.6487430 MHz
Input an Notch Off
| MI1[1] 3,04 dBm
Y o H04.64874550 MHz
20 d — — s S
o e
- o
10 B —
T .
" ]
— T
o —— =
| — T
20
-30
g
50 df
60
CF 904.648743 MHz 1000 pts 500.0 Hz, Span 5.0 kHz
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FCC 15.247 (d) / RSS-247 5.5 Band-edge compliance of conducted emissions
(Transmitter)

SPECIFICATION:

In any 100 kHz bandwidth outside the frequency band in which the 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,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB.

RESULTS:

The attenuation of highest emissions at the band edge is more than 20 dB respect to the highest level of the desired
power.

- HOPPING OFF

- Low Frequency Section:

Offs 0.36 dB * RBW 100 kHz
* Att 40 dB * VBW 300 kHz D2[1] -20.56 dB
Ref 30.00 dBm SWT 5me -143.000000000 kHz
| 1 M1[1] 23.16 dBm|
1Pk 902.143000000 MHz
. 20 dBm
View \
10 dBm
D1 3.160 dBn I??
0 dBm

-10 dB|||| l\'\
-20 dB||||

M:"ﬂww v M"w o

-50 dBm

-60 dBm

Start 894.5 MHz Stop 909.5 MHz
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- High Frequency Section:

D DEKRA

Offs 0.36 dB * RBW 100 kHz
* Attt 40 dB  VBW 300 kHz D2[1] -63.05 dB
Ref 30.00 dBm SWT 5ms 23.418000000 MHz
Ml| M1[1] 23.17 dBm|
1Pk A 904.657000000 MHz
"X 120 dgm
View |
10 dgm
D1 3.170 dBm
0 dBr
-10 \I{l
-20 'B-[!.
-3 dBlll
P " 14
-40 dBfln Mo W e e |
-50 dBm
-60 dBm
F1
[l
Start 902.0 MHz Stop 935.0 MHz
Verdict: PASS
- HOPPING ON:
- Low Frequency Section:
Offs 0.36 dB * RBW 100 kHz
*Att 40 dB  VBW 300 kHz D2[1] -25.93 dB
Ref 30.00 dBm SWT 5ms -2.557000000 MHz
| M1[1] M1 23.20 dBm|
1Pk d ﬂﬂﬂﬂﬂﬂﬂh 904.528000000 MHz
view | 20 4B vy uuuk
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-50 dBm
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- High Frequency Section:

1Pk
View

Offs 0.36 dB * RBW 100 kHz
Att 40 dB * VBW 300 kHz D2[1] -63.23 dB
Ref 30.00 dBm SWT 5ms 24.999000000 MHz
M1| M1[1] 23.20 dBm|
904.525000000 MHz
m
10 dBm
D1 3.200 dBm
0 dBn
-10 dBm
-20 UIB]II
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Verdict: PASS
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FCC 15.247 (d) / RSS-247 5.5 Emission limitations radiated (Transmitter)

SPECIFICATION:

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)/RSS-Gen):

Frequency Range Field strength (uVv/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009 - 0.490 2400/F(kHz) - 300
0.490 - 1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
Above 960 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these three
bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit specified when measuring with
peak detector function, corresponding to 20 dB above the indicated values in the table.

RSS-247

Attenuation below the general field strength limits specified in RSS-Gen is not required.

RESULTS:

The situation and orientation of the equipment under test was varied to find the maximum radiated emission. It was
also rotated 360° and the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.
All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-10 GHz.

The field strength is calculated by adding a correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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RADIATED
Frequency range 30 MHz - 1 GHz:
The spurious frequencies do not depend on the operating channel.

Spurious frequencies closest to the limit:

D DEKRA

Spurious Frequency Emission Level Polarization Detector Measurement
(MHz2) (dBpuv/m) Uncertainty (dB)
42.998 22.00 \Y
70.203 31.65 \Y

T o v Quasi-Peak <+515
166.722 30.35 H
172.299 30.24 H

Frequency range 1 - 10 GHz:

The results in the next tables show the maximum measured levels in the range 1-10 GHz (see next plots).

Spurious frequencies with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average

detector to check compliance with the average limit.

- Low Channel. Spurious frequencies closest to the limit:

Spurious Frequency | Emission Level Polarization Detector Measurement
(GHz) (dBpv/m) Uncertainty (dB)
1.8043 (*) 59.89 H Peak
3.6085 39.34 H Peak <+4.28
4.5105 49.42 H Peak
6.3150 (*) 43.56 \Y Peak

(*) This Spurious Frequency is outside the restricted bands as defined in §15.205(a). The measured maximum
carrier level at 3 m was 121.89 dBuV/m (Peak) so the spurious level is more than 20 dB below the carrier level.

- Middle Channel. Spurious frequencies closest to the limit:

Spurious Frequency | Emission Level Polarization Detector Measurement

(GHz) (dBpv/m) Uncertainty (dB)

1.8067 (*) 59.83 H Peak
3.6133 42.05 H Peak
4.5168 48.05 V Peak <4428
5.4200 45.13 \% Peak

6.3238 (¥ 48.86 H Peak

7.2273 (%) 48.39 H Peak
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carrier level at 3 m was 122.89 dBuV/m (Peak) so the spurious level is more than 20 dB below the carrier level.
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- High Channel. Spurious frequencies closest to the limit;

Spurious Frequency | Emission Level Polarization Detector Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
1.8093 (*) 61.02 \Y Peak
3.6188 42.65 H Peak
4.5233 48.02 \Y Peak
5.4278 44.93 \Y Peak <+4.28
6.3325 (*) 50.93 \Y Peak
7.2373 (%) 47.94 H Peak
8.1420 44.73 \Y Peak

(*) This Spurious Frequency is outside the restricted bands as defined in 815.205(a). The measured maximum
carrier level at 3 m was 123.16 dBuV/m (Peak) so the spurious level is more than 20 dB below the carrier level.

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz:

This plot is valid for all channels.
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FREQUENCY RANGE 1 GHz - 3 GHz:

the limit is the carrier frequency.
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- Middle Channel:
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FREQUENCY RANGE 3 GHz - 10 GHz:

- Low Channel:

D DEKRA
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- High Channel:
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