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Hopping Spread Spectrum System DA 00-705 Releasedhvd0, 2000
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Competences and guarantees

AT4 wireless is a laboratory with a measurementifaén compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of feslivhose measurements data will be accepted ijuct@am with
applications for Certification under Parts 15 oraf8e Commission's Rules. Registration Numbe@267.

AT4 wireless is a laboratory with a measuremerg 8it compliance with the requirements of RSS 2%2ué 1
(Provisional) and has been added to the list eldfisites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-1.

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datesented in this report, which is the resulthef measurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repartifis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

AT4 wireless is liable to the client for the maimémce of the confidentiality of all information aédd to the item
under test and the results of the test.

The results presented in this Test Report apply tinthe particular item under test establishethisa document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persien of AT4 wireless.

General conditions
1. This reportis only referred to the item thas badergone the test.

2. This report does not constitute or imply onatsn an approval of the product by the Certificatidadies or
competent Authorities.

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéglient

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception
47788E/002 Vibrating wire datalogger LS-G6-VW 1681 2015-12-09
47788E/029 Antenna 2015-12-09
47788E/023 Vibrating wire sensor EPP-30V 202509
47788E/025 Vibrating wire sensor EPP-30V 202509
47788E/026 Vibrating wire sensor EPP-30V 202509
47788E/027 Vibrating wire sensor EPP-30V 202509
47788E/028 Vibrating wire sensor EPP-30V --- 207509
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1. Sample S/01 has undergone following test(s).
All radiated tests indicated in appendix A.

Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
47788E/001 Vibrating wire datalogger LS-G6-VW 1888 2015-12-09
47788E/016 Connection cable 2015-12-09

1. Sample S/02 has undergone following test(s).

All conducted tests indicated in appendix A.

Test sample description

The test sample consists of a equipment for dallaation from vibrating wire sensor for industrigleotechnical and
scientific applications. The data are taken at leagintervals, are stored locally, and transmittsihg a wireless long-
range radio.

Identification of the client

WORLDSENSING SL
c/Arago, 383, 4t, 08013 Barcelona. SPAIN.

Testing period
The performed test started 2015-12-10and finished or2015-12-29.

The tests have been performed\atl wireless.

Environmental conditions

In the control chamber, the following limits weretrexceeded during the test:

Temperature Min. :_15 °C
Max. = 35 °C
Relative humidity i
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <1Q
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In the semianechoic chamber, the following limierg/not exceeded during the test.

Temperature Min. = 15 °C
P Max. = 35 °C
. - Min. = 20 %

Relative humidity Max. = 75 %
Air pressure Min. = 860 mbar

P Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

< +4 dB at 10 m distance between item under tedt an
receiver antenna, (30 MHz to 1000 MHz)

More than 75% of illuminated surface is betweem@ 6
dB (26 MHz to 1000 MHz).

Normal site attenuation (NSA)

Field homogeneity

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

Temperature Min. = 15°C
Max. = 35°C
Relative humidity Min. =20 %
Max. = 75 %
Air pressure Min. = 860 mbar
Max. = 1060 mbar
Shielding effectiveness > 100 dB
Electric insulation >10kKQ
Reference resistance to earth <1Q
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Remarks and comments

1: The equipment under test is a hybrid system lwhaes both digital modulation and frequency hogpéthniques at the
same time on the same carrier.

2: Used instrumentation:

Conducted Measurements

Last Cal. date Cal. due date

1. Spectrum analyser Agilent E4440A 2015/10 2017/10
2. DC power supply R&S NGPE 40/40 2014/11 2017/11
3. Signal Analyser Rohde FSQ8 2014/05 2016/05

Radiated Measurements

Last Cal. date Cal. due date
Semianechoic Absorber Lined Chamber ETS

L FACT3 200STP N-A. NA.

2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 2017/03

3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18 GHz

4 SCHWARZBECK BBHA 9120 D 2013/11 2016711
Broadband Horn  antenna  18-40 GHz

S SCHWARZBECK BBHA 9170 2014/03 2017/03

6. EMI Test Receiver R&S ESU 40 2014/02 2016/02

7. EMI Test Receiver R&S ESU 26 2015/11 2017/11
RF pre-amplifier 10 MHz-6 GHz

8. SCHWARZBECK BBV9743 2015/03 2016/03

9. RF pre-amplifier 1-18 GHz Bonn Elektronik 2015/05 2016/05

BLMA 0118-3A
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Testing verdicts

Not applicable ... : N/A
PaASS ... : P
FAIL ... : F
NOt MEASUIE .....eeiiiiiiiiiiiiee et : N/M
FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM
FCC 15.247 Subclause (a) (1) / RSS-247 Clause2).1 ( 20 dB Bandwidth and Carri P
frequency separation
FCC 15.247 Subclause (f) / RSS-247 Clause 5.3 (1) ime Bf occupancy (Dwell P
Time)
FCC 15.247 Subclause (b) (2) / RSS-247 Clausel.4 (  Maximum output power and P
antenna gain
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Bdgd-compliance of P
conducted (Transmitter)
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 Emibmitations P
conducted (Transmitter)
FCC 15.247 Subclause (f) / RSS-247 5.3. (2) Popectsal density P
FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 EmiBmnitations radiated P

(Transmitter)

Report No: (NIE)
47788RRF.002 Page 8 of 38 2016-05-12



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia, {Q

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - A T4 \9

Espafa WirELESS D E K RA
www.atdwireless.com - C.I.LF. A29 507 456

a DEKRA company

Appendix A — Test result

Report No: (NIE)

47788RRF.002 Page 9 of 38 2016-05-12



AT4 wireless, S.A.U.

Parque Tecnol6gico de Andalucia, (‘))

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 T \9

Espafa WirELESS D E K RA

www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

INDEX

TEST CONDITIONS

FCC Section 15.247 Subclause (a) (1) / RSS-247s€l8ul (2). 20 dB Bandwidth and Carrier frequerspasation.....15

FCC Section 15.247 Subclause (f) / RSS-247 Claugs€1d. Time of occupancy (Dwell Time) ......ccoceciviiiiiiieeenennenn. 18
FCC Section 15.247 Subclause (b) (2) / RSS-2479€l&u4 (1). Maximum output power and antenna gain............ 19
FCC Section 15.247 Subclause (d) / RSS-247 Chugsd3and-edge compliance of conducted emissiorenémhitter)
.............................................................................................................................................................................. 23
FCC Section 15.247 Subclause (d) / RSS-247 Clagsdmission limitations conducted (Transmitter)................... 26
FCC Section 15.247 Subclause (f) / RSS-247 5.3 ¢Aer spectral deNSity.........ccceeeeee e e eveeeeeeeeeeeeeeseeseessennnns 28
FCC Section 15.247 Subclause (d) / RSS-247 Clagsdmission limitations radiated (Transmitter)....................... 31

Report No: (NIE)

47788RRF.002 Page 10 of 38 2016-05-12



AT4 wireless, S.A.U.
Parque Tecnol6gico de Andalucia, {‘))
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 T 9
Espafa WireLESS D E K RA
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

TEST CONDITIONS

Power supply (V):
Vnominalz 3.6 Vdc

Type of power supply = DC voltage from internaltbat.
Type of antenna = External attachable antenna.

Declared Gain for antenna (maximum) = 3 dBi

TEST FREQUENCIES:
Lowest channel: 902.3 MHz
Middle channel: 908.7 MHz
Highest channel: 914.9 MHz

CONDUCTED MEASUREMENTS
The equipment under test was set up in a shielotad and it is directly connected to the spectrualyaer.

SPECTRUM
EUT ANALYZER

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anebbamber. The measurement antenna is situatedisteace of
3 m for the frequency range 30 MHz-1000 MHz (30 MHW0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-10 GHz (1 GHz-18 GHz Dmulge horn antenna).

For radiated emissions in the range 1 GHz-10 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per d¥#zas used to normalize the measured data for rdeteg
compliance.

The equipment under test was set up on a non-ctmdye/ooden) platform 1.5 meter above the groulatie and
the situation and orientation was varied to find thaximum radiated emission. It was also rotate@f 26d the
antenna height was varied from 1 to 4 meters o the maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.
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Radiated measurements setup f < 1 GHz

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

‘ S

Antenna Mast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz

VWWWWWWWWYWWWWWNY

Preamplifier Hoid autenng

EUT

\ s B
1 m distance

Shielded control room for
Spectrum :
radiated measurements
analyser
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RESULTS

(See next plots)

AT4@

WireLess
a DEKRA company

Occupied bandwidth

D DEKRA

Lowest frequency] Middle frequency| Highest frequency
902.3 MHz 908.7 MHz 914.9 MHz
Occupied bandwidth (kHz) 131.3880 131.8167 131.6296
Measurement uncertainty (kHz) <+0.67

Lowest Channel: 902.3 MHz.

# Agilent

Ref 25 dBm
#Paak

#Atten 40 dB

[

Offst d

-1.8
dBm
LaAw

Ml 52
Center 902360 6 MHz
#Res BH 5.1 kHz

VEH 51 kHz

Span 488 kHz

Occupied Bandwidth
131.3880 kHz

-1.464 kHz
155.836 kHz

Transmit Freq Error
% B Bandwidth

Sweep 14.25 ms (1000 pts)

Occ BH ¥ Pwr 9960 %
®x dB -26.008 dB
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Middle Channel: 908.7 MHz.

3 Agilent

Ref 25 dBm #Atten 49 dB

#Peak

0 nnuaﬁmf

-1.3 [N

dBr

LAy

M1 52

Center 908760 @ MHz
#Res BH 5.1 kHz YBH 51 kHz

Occupied Bandwidth
131.8167 kHz

Transmit Freq Error  -1.535 kHz
% dB Bandwidth 158.598 kHz

Highest Channel: 914.9 MHz.

¥ Agilent

Ref 25 dEm #Atten 48 dB

Span 486 kHz
Sweep 14.25 ms (1800 pts)

Occ BH % Pwr 99.68 %
x dB -26.88 4B

#Peak

o

DI AT AN

18 [ AT

ST

dBm

LgAv

Ml 52

Center 914,908 @ MHz
#Res BW 5.1 kHz YBEH 51 kHz

Occupied Bandwidth
131.6296 kHz

Transmit Freq Error -1.892 kHz
¥ dB Bandwidth 154.811 kHz

Span 488 kHz
Sweep 14.25 ms (1008 pts)

Occ BH ¥ Pwr 99.00 ¥
% dB -26.06 dB

@ B DEKRA

a DEKRA company
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FCC Section 15.247 Subclause (a) (1) / RSS-247 Gaib.1 (2). 20 dB Bandwidth and Carrier frequency
separation

SPECIFICATION

Frequency hopping systems shall have hopping clhaanger frequencies separated by a minimum dfti25
or the 20 dB bandwidth of the hopping channel, Wwéier is greater.

For frequency hopping systems operating in the 922-MHz band the maximum allowed 20 dB bandwidth
of the hopping channel is 500 kHz.

RESULTS

(See next plots)

Lowest frequency] Middle frequency| Highest frequency
902.3 MHz 908.7 MHz 914.9 MHz
20 dB Spectrum bandwidth (kHz 146.217 145.909 45,
Measurement uncertainty (kHz) <+0.67

Report No: (NIE)
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20 dB BANDWIDTH.

20 dB BANDWIDTH

# Agilent

Ref 25 dBEm

AT-

a DEKRA company

Lowest Channel: 902.3 MHz.

#Atten 40 dB

D DEKRA

#Peak

dBr

LgAw

M1 352

Center 992300 @ MHz
#Res BH 5.1 kHz

Occupied Bandwidth

WBH 51 kHz

131.9836 kHz

Transmit Freq Error  -1.
% B Bandwidth

654 kHz

146.217 kHz

3 Agilent

Ref 25 dBm

Middle Channel: 908.7 MHz.

#Atten 40 dB

Span 488 kHz
Sweep 14.25 ms (1008 pts)

Occ BH % Pwr 99.68 ¥
®x dB -20.88 dB

#Peak

0 vLAN

1.8 famr SV '

'“'\-\l'lm“{u_

dBm

LagAw

Ml 52

Center 983,708 & MHz
#Res BW 5.1 kHz

Occupied Bandwidth

WBH 51 kHz

131.6636 kHz

Transmit Fre¢g Error  -1.
% JB Bandwidth

538 kHz

145,989 kHz

Span 408 kHz
Sweep 14.25 ms (100G pts)

Occ BH ¥ Pwr 9960 %
®x dB -20.00 dB
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20 dB BANDWIDTH Highest Channel: 914.9 MHz.

- Agilent

Ref 25 dBm #Atten 40 B
#Peak

-1.8 M WAL P
dBm
LgAv

M1 52
Center 914,968 & MHz Span 488 kHz
#Res BH 5.1 kHz YBH 51 kHz Sweep 14,25 ms (1000 prs)

Occupied Bandwidth Occ BH % Pwr 9900 /
132.1354 kHz x dB  -20.00 dB

Transmit Freq Error -1.493 kHz
% dB Bandwuidth 145.742 kHz

Carrier frequency separation

a Mkrl 193.9 kHz
Ref 28 dBm #Htten 38 dB 9.85 dB

#Peak 1R 1
Log pt ?

U
! Ui i

vl 32
33 FC

£0f0
50k
Swp

Start 902,400 8 MHz Stop 962.808 @ MHz
#Res BH 5.1 kHz #UBH 51 kHz Swesp 14.25 ms (1086 pts)

Measurement uncertainty (kHz) <+1.46

The hopping channel carrier frequencies are seghitay a minimum of the 20 dB bandwidth of the hogpi
channel.

Verdict: PASS
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FCC Section 15.247 Subclause (f) / RSS-247 Clausg ). Time of occupancy (Dwell Time)

SPECIFICATION

For the purposes of this section, hybrid systenesthose that employ a combination of both frequency
hopping and digital modulation techniques. The deetgy hopping operation of the hybrid system, i
direct sequence or digital modulation operatiomedroff, shall have an average time of occupancgrmn
frequency not to exceed 0.4 seconds within a tiragog in seconds equal to the number of hopping
frequencies employed multiplied by 0.4 (0.4 x 8.2 Seconds).

RESULTS

1. TIME OF OCCUPANCY (DWELL TIME).

The system makes worst case 2 hops in each charmeleriod of 0.4 x 8 = 3.2 seconds (see nexsplot

Each Tx-time is 121.7 ms (see next plots).

So we have 2 x 121.7 ms = 243.4 ms per 3.2 seconds.

Atilent

a Mkr2  121.7 ms

Ref 28 dBm #Atten 30 4B -0.81 dB
#Peak

Lo 1R —1 2k 3

18

dB/

LaAw
W1 52
Center 914.9008 MHz Span @ Hz
Res BW 1 MH=z VEH 3 MH=z Sweep 3.2 5 (1080 pts)
Marker Trace Tyvpe H Axiz Amplitudea
1R 1 Tima 144.1 me 12.86 dBm
1la (1 Time 121.7 m= A.13 dB
2R 1 Time 2.284 ¢ 11.54 dBEm
ey 1 Tima 121.7 m= -B.81 dB

Measurement uncertainty (%) <+0.01

Verdict: PASS
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FCC Section 15.247 Subclause (b) (2) / RSS-247 alb.4 (1). Maximum output power and antenna gain

SPECIFICATION

For frequency hopping systems operating in the 922-MHz band: 1 watt for systems employing at &8st
hopping channels; and, 0.25 watts for systems eymgoless than 50 hopping channels, but at least 25
hopping channels.

Hybrid systems: 1 watt.

The e.i.r.p. shall not exceed 4 W (36 dBm) if tlpset uses 50 or more hopping channels (RSS-247).

RESULTS
Type of equipment: Hybrid system in the 902-928 Midnd.

The maximum output power level in the fundamentalission was measured using the method AVGSA-2
(Average Power) according to point 9.2.2.4 of Goaafor Performing Compliance Measurements on &ligit
Transmission Systems (DTS) Operating Under 8§15.888074 D01 DTS Meas Guidance v03r03 dated
06/09/2015.

MAXIMUM AVERAGE OUTPUT POWER. See next plots.
Declared maximum antenna gain: 3 dBi.

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

Measured Duty cycle: x = 0.89. Correction = 10*(aéx) = 0.51 dB.

Lowest frequency| Middle frequency| Highest frequency
902.3 MHz 908.7 MHz 914.9 MHz
Maximum Average conducted 17.49 17.53 17.66
power (dBm)

Maximum Average corrected power 18.00 18.04 18.17
(dBm)

Maximum Average EIRP power 21.00 21.04 21.17
(dBm)

Measurement uncertainty (dB) <+ 0.66

The maximum directional gain of the antenna is thas 6 dBi and therefore the maximum output poiwarot
required to be reduced from the stated values.

Verdict: PASS
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DUTY CYCLE
T ON
- Agilent

D DEKRA

Ref 26 dBm
#Peak

#Atten 36 dB

LaAy

WL 52
53 FS

£0fh
50k

i

#WBW 108 kHz

Center 914.900 MHz
Res BH 18 kHz

T ON+OFF
w5 Agilent

291.9 ms
0.8l 4B

Span @ Hz
Sweep 3 5 (1008 pts)

Ref 26 dBm
#Peak

#Atten 36 dB

1R

LaPy

Hl 52
53 FS
AR
£
50k

o

#UBH 100 kHz

Center 914,980 MHz
Res BW 18 kHz

a Mkrl 997 ms
3,80 4B

S

Span B Hz
Sweep 3 5 (1000 pts)
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AVERAGE OUTPUT POWER (CONDUCTED).
Lowest Channel: 902.3 MHz
RBW 3 kH=z Marker 1 [T1 ]
VBW 30 kHz 3.85 dBm
Ref 20 dBm Attt 30 dB SWT 25 ms S02.335000000 MH=z
Offset 0.8 dB
X
=0
e | \
RM|
5B A Fa
2 e 00 bE| 100
s)
| L, T W A
o] LIRIVAY
—-60
—-70
Center S02.3 MHz 20 kH=z/ Span 200 kHz
Tx Channel
Bandwidth 131.388 kH=z Power 17.49 dBm
Middle Channel: 908.7 MHz
RBW 3 kH=z Marker 1 [T1 ]
VBW 30 kHz 4.76 dBm
Ref 20 dBm Att 30 dB SWT 25 ms S908.734600000 MH=z
Offslet 0.8 dB
10 1
| W |
_v—'_'_'_'_
B PARER AW
—\_4—‘_'_‘-‘_'_'-
2 o W
RIM]
Ave ——20 fJ uv"\
T oo b£| 100 UI\
o
N M N A
WiV /
[~—4 0
[—-60
--70
Center O808.7 MHz 20 kHz/ Span 200 kH=z
Tx Channel
Bandwidth 131.8167 kHz Power 17.53 dBm
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Highest Channel: 914.9 MHz

RBW 3 kHz Marker 1 [T1 ]
VBW 30 kH= 3.69 dBm

Ref 20 dBm Attt 30 dB SWT 25 ms 914.%50200000 MHz
Offset 0.8 ¢B
iy /] _/\—/‘—’\‘_’\’\
_710 Pay| \
m. ] / \\

e nfldﬁ be| 100 Vn"\'n\"‘ﬂ

| n
ek AVARVi

-—-60

--70

Center 914.% MH= 20 kHz/ Span 200 kH=z

Tx Channel
Bandwidth 131.625%6 kHz Power 17.66 dBm

Report No: (NIE)
47788RRF.002 Page 22 of 38 2016-05-12



AT4 wireless, S.A.U.
Parque Tecnol6gico de Andalucia, {a
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 T 9
Espafa WirELESS D E K RA
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

FCC Section 15.247 Subclause (d) / RSS-247 Clagse. Band-edge compliance of conducted emissions
(Transmitter)

SPECIFICATION

Emissions outside the frequency band in which titentional radiator is operating shall be at |&%0B below

the highest level of the desired power. If the sraitter complies with the conducted power limitsdxhon the use
of RMS averaging over a time interval, as permitiader paragraph (b)(3) of this section, the atition required

under this paragraph shall be 30 dB instead of220 d

RESULTS:

1. LOW FREQUENCY SECTION 902.3 MHz (HOPPING OFFgeShext plot.

% Agilent

MkrZ 901.999 6 MHz

Ref 20 dBm Atten 38 dB —-2?'.31 dBm
#Peak

1

Start 893.500 0 MHz Stop 903.560 @ MHz
#Res BH 1688 kHz #BH 308 kHz Sweep 1.B92 ms (8192 pts)
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2. HIGH FREQUENCY SECTION 914.9 MHz (HOPPING OFBge next plot.

% Agilent

Mkr2 928.881 MHz
Ref 28 dBm Atten 38 dB -57.78 dBEm

#Peak
Log F\

o
=
T

£(): T 3

FTun MWWMM%&M;W
Swp

Start 914,880 MHz Stop 946,888 MHz
#Res BH 308 kHz #JBH 1 MHz Sweep 1032 ms (5192 pts)

3. LOW FREQUENCY SECTION 902.3 MHz (HOPPING ON)eSeext plot.

a5 Agilent

MkrZ 9981.995 § MHz

Ref 28 dBm Atten 3@ B -46.43 dBm
#Peak 1

&%9 Ay
dB/

Offst /
J
!

@.75
dB

-15.9
dBEm

LaRw

V1 52
53 FC

AR f
£
F>50k .mmw ¥

;T
Swp SR AN P T e A

Start 893.500 6 MHz Stop 983.568 0 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1.892 ms (8192 pts)
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4. HIGH FREQUENCY SECTION 914.9 MHz (HOPPING ONgeSnext plot.

H Agilent

D DEKRA

Ref 2@ dBm

Atten 38 dB

Mkr2 928.081 MHz
-54.37 dBEm

#Peak 1
Log

dB/
Offst

8.75
dB

ol

-16.2

dBm
LaAw

18 Lﬂ'
|
|
|
|
|

V1 352

33 FC
AA

£0f

FTun

Swp

[ PI T Y
VLMl g

Start 914.000 MHz
#Res BHW 308 kHz #BW 1 MHz

Stop 940,000 MHz

Sweep 1.892 ms (8192 pts)

Measurement uncertainty (dB)

<+2.03

Verdict: PASS

Report No: (NIE)
47788RRF.002

Page 25 of 38

2016-05-12



AT4 wireless, S.A.U.
Parque Tecnol6gico de Andalucia, {a
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - ,4 T \9
Espafa WirELESS D E K RA
www.atdwireless.com - C.I.LF. A29 507 456 a DEKRA company

FCC Section 15.247 Subclause (d) / RSS-247 Clause Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbianwhich the intentional radiator is operatinke tradio
frequency power that is produced by the intentioadiator shall be at least 20 dB below that in 168 kHz
bandwidth within the band that contains the highest| of the desired power. If the transmitter ptis with the
conducted power limits based on the use of RMSaaweg over a time interval, as permitted under graah
(b)(3) of this section, the attenuation requiredeamthis paragraph shall be 30 dB instead of 20 dB.

RESULTS:

1. LOWEST CHANNEL (902.3 MHz): 30 MHz-10 GHz (seexh plot).

- Agilent

Ref 28 dBm #Atten 40 4B
#Pegk

Start 38 MHz Stop 18,880 GHz
#Res BW 108 kHz #WBH 388 kHz Sweep 9529 ms (8192 pts)

Note: The peak above the limit is the carrier fiesay.
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2. MIDDLE CHANNEL (908.7 MHz): 30 MHz-10 GHz (se@xt plot).

- Agilent

Ref 2@ dBm #Atten 40 dB
#Peak

AR ,
£0f): Mm&mmmw
FTun

Start 38 MHz Stop 10.8068 GHz
#Res BHW 108 kHz #UBKW 366 kHz Sweep 952.9 ms (8192 pts)

Note: The peak above the limits is the carrierdieatpy.

3. HIGH CHANNEL (914.9 MHz): 30 MHz-10 GHz (see mgtot).

= Agilent

Ref 20 dBm #Atten 40 dB
#Peak

AA
£t
FTun

Start 3@ MHz Stop 19,680 GHz
#Res BH 100 kHz #UBKH 366 kHz Sweep 952.9 ms (8192 pts)

Note: The peak above the limits is the carrierdieatpy.

Measurement uncertainty (dB) <+2.03

Verdict: PASS
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FCC Section 15.247 Subclause (f) / RSS-247 5.3.R®wer spectral density

SPECIFICATION

For the purposes of this section, hybrid systerasfarse that employ a combination of both frequéragpping
and digital modulation techniques.

The power spectral density conducted from the tideal radiator to the antenna due to the digitatioiation
operation of the hybrid system, with the frequehopping operation turned off, shall not be gretitan 8 dBm in
any 3 kHz band during any time interval of continsdransmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the methodPSG
(Average PSD) according to point 10.5. of Guidafiae Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 815.388074 D01 DTS Meas Guidance v03r03 dated
06/09/2015.

Power spectral density (see next plots).

Measured Duty cycle: x = 0.89. Correction = 10*(aéx) = 0.51 dB.

Lowest frequency| Middle frequency| Highest frequency
902.3 MHz 908.7 MHz 914.9 MHz
Power spectral density (dBm) 3.85 4.76 3.69
Average PSD (dBm) 4.36 5.27 4.20
Measurement uncertainty (kHz) <+0.66
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Power spectral density.
Lowest Channel

AT4@

WiReELESS

a DEKRA company

D DEKRA

RBW 3 kH=z Marker 1 [T1
VBW 30 kHz 3.8% dBm
Ref 20 dBm Att 30 dB SWT 25 ms 902.335000000 MH=z
Offset 0.8 ¢B
1 1
X
-0
e ] \
RV
ol | s
N 00 pbz| 100
ol
ot VAT
[--¢60
--70
Center 902.3 MHz 20 kHz/ Span 200 kHz
Tx Channel
Bandwidth 131.388 kHz Power 17.4% dBm
Middle Channel
REW 3 kHz Marker 1 [T1
VBW 30 kHz 4.7¢6 dBm
Ref 20 dBm att 30 dB SWT 25 ms 908.734600000 MH=z
Offsket 0.J8 dB
10 1
| ¥ |
[
B TN
.n_'—'_'_'-'_'_'-
= L
RM]
AvVG [——20 [J Vﬂ\
S bo bz 100 Vr\
o
B N N s
AT v
|>~45 0
[—-¢c0
—-70
Center G08.7 MHz 20 kHz/ Span 200 kHz
Tx Channel
Bandwidth 131.8167 kHz Power 17.53 dBm
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Highest Channel

RBW 3 kHz Marker 1 [T1 ]
VBW 30 kHz 3.69 dBm

Ref 20 dBm Att 30 dB SWT 25 ms 514.950200000 MHz

offset 0.8 ¢B

=y L

/ )
I bs
oY Lk TN

U

-0

70

Center 914.5 MHz 20 kHz/ Span 200 kHz

Tx Channel
Bandwidth 131.625%96 kHz Power 17.06 dBm
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FCC Section 15.247 Subclause (d) / RSS-247 Clause Emission limitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsamas defined in 815.205(a), must also comply thiéhradiated
emission limits specified in §15.209(a) (see 8§15(2)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2) (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
960 - 25000 500 54 3

The emission limits shown in the above table asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &kl above 1000 MHz. Radiated emission limithese
three bands are based on measurements employavgeage detector.

For average radiated emission measurements ab®2MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified winerasuring with peak detector function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotate@f aéd the
antenna height was varied from 1 to 4 meters tbthe maximum radiated emission.

Measurements were made in both horizontal andce¢pianes of polarization.

All tests were performed in a semi-anechoic chanaber distance of 3 m for the frequency range 30zNB0O0
MHz and at distance of 1m for the frequency ran@gHz-10 GHz.

The field strength is calculated by adding corectiactor to the measured level from the spectroalyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz.

No spurious signals were found at less than 20edBect to the limit.
Frequency range 1 GHz-10 GHz

1. CHANNEL: LOWEST (902.3MHz).

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB

Peak 42.95 +4.69
1.80430 V

AVG 42.11 +4.69

Peak 45.62 + 4.69
2.70670 H

AVG 44,59 +4.69

Peak 42.77 +4.69
3.60910 V

AVG 41.76 +4.69

Peak 51.28 + 4.69
451150 V

AVG 50.37 +4.69

Peak 46.50 +4.69
5.41420 V

AVG 44.72 +4.69

Peak 45.49 + 4.69
6.31630 V

AVG 42.17 +4.69

Peak 43.05 +4.69
7.21870 V

AVG 39.11 + 4.69

Peak 45.13 + 4.69
8.12080 V

AVG 41.40 +4.69

Peak 42 .44 +4.69
9.02380 V

AVG 36.03 +4.69
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2. CHANNEL: MIDDLE (908.7MHz).

AT4@

WiReELESS
a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB

Peak 44.40 +4.69
1.81720 V

AVG 43.66 +4.69

Peak 46.14 + 4.69
2.72590 V

AVG 45.35 +4.69

Peak 44.83 +4.69
3.63490 V

AVG 43.57 +4.69

Peak 51.09 + 4.69
4.54360 V

AVG 50.62 +4.69

Peak 47.83 +4.69
5.45200 V

AVG 46.70 +4.69

Peak 46.22 + 4.69
6.36100 V

AVG 43.49 +4.69

Peak 42.90 +4.69
7.26940 V

AVG 38.83 +4.69

Peak 46.37 +4.69
8.17900 V

AVG 42 .93 +4.69
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3. CHANNEL: HIGHEST (914.9 MHz).

AT4@

WiReELESS
a DEKRA company

D DEKRA

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB

Peak 45.98 +4.69
1.82980 V

AVG 45.44 +4.69

Peak 44 57 + 4.69
2.74480 V

AVG 43.74 +4.69

Peak 45.16 + 4.69
3.65980 V

AVG 44.25 +4.69

Peak 50.70 +4.69
4.57450 V

AVG 50.04 +4.69

Peak 47.32 + 4.69
5.48920 V

AVG 45.84 +4.69

Peak 45.31 +4.69
6.40480 V

AVG 43.22 +4.69

Peak 42 .42 + 4.69
7.31920 V

AVG 37.52 +4.69

Peak 46.11 +4.69
8.23420 V

AVG 42.20 +4.69

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
CHANNEL: Lowest (902.3VIHz).

RBW 100 kHz
WVBW 300 kHz
Ref 70 dBuv/m Att 0 de SWT 100 ms

70

60

FCCl5
4

30

F20

F-10

F—20

-30

Start 30 MHz 57 MHz/ Stop 1 GHz

Note: The carrier was attenuated using a Noto#rfilt
CHANNEL: Middle (908.7MHz).

RBW 100 kHz
VBW 300 kHz

Ref 70 dBuv/m Att 0 dB SWT 100 ms
70
60
—]
F50

ggcds |
4

-10

20

-30

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The carrier was attenuated using a Noto#rfilt
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CHANNEL: Highest (914.MHz).

RBW 100 kHz
VBW 300 kHz
Ref 70 dBuv/m Att 0 dB SWT 100 ms

D DEKRA

70

60

il

(VI

50

ggcds |
4

30

—20

10

F-10

--20

-30

Start 30 MHz 57 MHz/

Note: The carrier was attenuated using a Noto#rfilt

Stop 1 GHz
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FREQUENCY RANGE 1 GHz to 10 GHz.
CHANNEL: Lowest (902.3VIHz).

RBW 1 MHz
VBW 3 MHz

D DEKRA

Ref 80 dBuV/m Att 0 dB SWT 1 s
g0
D1 74 dp*
=70
1 PK
VIEW
&0
2 Aav] DZ 54 dB*
v IEW I
40

F-10

-20

Start 1 GHz 900 MHz/

CHANNEL: Middle (908.7MHz).

Stop 10 GHz

REW 1 MHz
VBW 3 MHz
Ref 80 dBpV/m Att 0 dB SWT 1 s
80
D1 74 dp*
=70
VIEW)|
60
2 av D2 5@ dB*
vIEw | o

F10

F-10

-20

Start 1 GHz 900 MHz/

Stop 10 GHz
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CHANNEL: Highest (914.MHz).

REW 1 MHz
VBW 3 MHz

D DEKRA

Ref 80 dBuvV/m Attt 0 dB SWT 1 =
80
D1 74 dp*
70
VIEW)|
60
2 Av] Dz 5P dB*
v IEW I I
40

—-10

=20

Start 1 GHz 900 MHz/

Stop 10 GHz
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