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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 jurodiion with
applications for Certification under Parts 15 oraf&e 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 establishethis 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 report is only referred to the item thas adergone 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 M/01 is composed of the following elements:

Control N° Description Serial N° Date of reception
42959B/011 Module LE70-915 GOE?2950003H 2015-02-12
42959B/003 Half wave dipole antenna - - 2014-07-03

1. Sample M/01 has undergone following test(s).

All radiated tests indicated in appendix A.
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Sample M/02 is composed of the following elements:

Control N° Description
42959B/011 Module
42959B/001 Test Board

Model

LE70-915

AT4@

WireLess

Serial N° Date of reception
GOE2950003H 2015-02-12
GMDMO0000069 2014-07-03

1. Sample M/02 has undergone the test(s) spedifiedbclause “Test method requested”.

All conducted tests indicated in appendix A.

Test sample description

The test sample consists of a S-ONE 915MHz withuemcy hopping configuration.

Identification of the client

Telit communication s.p.a

Via stazione di prosecco 5/B, 34010 Sgonico (ITALY)

Testing period

The performed test started 2015-02-17and finished 0r2015-02-25.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. ~ 1
Max. = 35°C
Relative humidity mg;;z?oso&
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <1Q
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In the semianechoic chamber the following limitseveot exceeded during the test.

Min. = 15°C
Temperature Max. = 35 °C
— o
Relative humidity m;‘x = 235@0

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <1Q

Normal site attenuation (NSA)

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

Field homogeneity

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

In the chamber for conducted measurements, thesoly 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 >101kKQ
Reference resistance to earth <1Q

Remarks and comments

1: Used instrumentation:

Conducted Measurements

1. Spectrum Analyzer Agilent E4440A
2. DC power supply R&S NGPE 40/40

Last Cal. date  Cal. due date
2014/05 2016/05
2014/11 2017/11

WireLess
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Radiated Measurements

Last Cal. date

Semianechoic Absorber Lined Chamber
ETS FACT3 200STP
BiconicalLog antenna
LINDGREN 3142E

Multi Device Controller EMCO 2090
Double-ridge Guide Horn antenna 1-18
GHz SCHWARZBECK BBHA 9120 D
EMI Test Receiver R&S ESU 26
Spectrum analyser Rohde & Schwarz
FSW50

RF pre-amplifier 10 MHz-6 GHz
SCHWARZBECK BBV9743

RF pre-amplifier Miteq JS4-12002600-
30-5A.

DC power supply R&S NGPE 40/40

ETS

S e

Testing verdicts

Cal. due date

N.A. N.A.
2014/03 2017/03
N.A. N.A.
2013/11 2016/11
2013/08 2015/08
2013/10 2015/10
2014/02 2015/02
2014/05 2016/05
2014/11 2017/11

AT4@

WireLess

[N o) =T o] o] [ Tot=1 o] L= PSR : N/A
PSS ... : P
FAIL e e : F
NOt MEASUIEA ......eeiiiiiiee ittt : N/M

FCC PART 15 PARAGRAPH / RSS-247 VERDICT
NA| P | F [NM

FCC 15.247 Subclause (a) (1) / RSS-247 Clause2y.1 (20 dB Bandwidth and Carrie P
frequency separation

FCC 15.247 Subclause (a)(1)(i) / RSS-247 Claus€®.1 Number of hopping channgls P

FCC 15.247 Subclause (a)(1)(i) / RSS-247 Claus€®.1 Time of occupancy (Dwell P
Time)

FCC 15.247 Subclause (b) (2) / RSS-247, Claus€l3.4 Maximum pek output powe P
and antenna gain

FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 EmiBmitations P
conducted (Transmitter)

FCC 15.247 Subclause (d) / RSS-247 Clause 5.5 EmiBsnitations radiated P
(Transmitter)
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Appendix A — Test result
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FCC Section 15.247 Subclause (d) / RSS-247 Clagsd&mission limitations conducted (Transmitter)...........ccccvvvveee... 24

FCC Section 15.247 Subclause (d) / RSS-247 Clagsdmission limitations radiated (Transmitter)..........ccceeeeveeiiennns 26
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC voltage from battery.
Type of antenna = Half wave dipole antenna.

Declared Gain for antenna (maximum) = 1.9 dBi

TEST FREQUENCIES:
Lowest channel: 915.3 MHz
Middle channel: 921.1 MHz

Highest channel: 927.6 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielolat and it is connected to the spectrum analyzaguslow
loss RF cable. The reading in the spectrum anaigsmrrected taking into account the cable loss.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anachbamber. The measurement antenna is situatedistaace 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-10 GHz D®ukge 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#ads used to normalize the measured data for rditieng
compliance.

The equipment under test was set up on a non-ctmdeooden) platform one meter above the grouadgpand
the situation and orientation was varied to find thaximum radiated emission. It was also rotate@f 36d the
antenna height was varied from 1 to 4 meters o the maximum radiated emission.

Measurements were made in both horizontal andcaéianes of polarization.

Report No: (NIE)
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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 chaanger frequencies separated by a minimum dfti2s

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band mee rhopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB kddth of the hopping channel, whichever is greater,
provided the systems operate with an output poweagreater than 125 mw.

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
915.3 MHz 921.1 MHz 927.6 MHz
20 dB Spectrum bandwidth (kHz 79.196 79.145 79.096
Measurement uncertainty (kHz) +1.15
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20 dB BANDWIDTH. Lowest Channel

Ref 38 dBm #Atten 48 dB
#Peak
Log AN —
16 o/ \\—\A
dB/ i &
Offst / 7
@a.3 vy ¥y
dB /( H\
e )

WM’_ MWW
LgAw
Ml 52
Center 915.391 & MHz Span 308 kHz
#Res BH 3 kHz #\BH 38 kHz Sweep 30,77 ms (1000 pts)
Occupied Bandwidth Occ BH % PWr  §9.00 %

659.9585 kHz x dB -20.08 dB

Transmit Freq Error -16.246 kHz
% B Bandwuidth 79.196 kHz

Middle Channel

Ref 38 dBm #Atten 48 dB
ek A
18 Ar/ \\A
dB/ 37 "
Offst \\
@3 pvy vy
dB f \\
J;’ \\HM

Mm"‘w MW%
LaAw
Ml 52
Center 921.398 § MHz Span 388 kHz
#Res BW 3 kHz #UBH 30 kHz Sweep 30,77 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

69 9244 kHZ ® dB -20.00 4B

Transmit Freq Error -14.558 kHz
% dB Bandwidth 79.145 kHz
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Highest Channel

Ref 38 dBEm

#Atten 48 dB

AT4@

#Peak

A

Log
18

o o

dB/

17

Offst

8.3
dB

I’/V

M

LgAw

M1 52

Center 927.648 & MHz
#Res BH 3 kHz

Occupied Bandwidth
69.8571 kHz

Transmit Freq Error

% B Bandwidth

Carrier frequency separation

#YBH 38 kHz

-14.655 kHz

79.896 kHz

Span 308 kHz

Sweep 30,77 ms (1000 pts)
Occ BH % Pwr 99.08 7

x dB -20.00 dB

Ref 38 dBm

Atten 40 oB

a Mkrl 248.4 kHz

8.17 dB

Marm

[ A

RUE

AR

18

& [
Offst

8.3 \
dB

[

LgAwy

J—

W1 352

ANy

——

3 FC

£
f>50k

Swp

Center 921.350 MHz
#Res BW 18 kHz

channel.
Verdict: PASS

#VBW 30 kHz

Span 688 kHz

Sweep 5.794 ms (1000 pts)
The hopping channel carrier frequencies are segghiat a minimum of the 20 dB bandwidth of the hoppi

WireLess
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FCC Section 15.247 Subclause (a) (1) (i) / RSS-2dlause 5.1 (3). Number of hopping channels

SPECIFICATION

For frequency hopping systems operating in the 922-MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shallatideast 50 hopping frequencies and the average @im
occupancy on any frequency shall not be greater th4 seconds within a 20 second period; if thedBO
bandwidth of the hopping channel is 250 kHz or greahe system shall use at least 25 hopping &ecjas
and the average time of occupancy on any frequshall not be greater than 0.4 seconds within aet0rgl
period.

RESULTS

The number of hopping channels is 50 (see nexsylot

Mkrz 917.874 MHz

Ref 38 dBm #Atten 48 4B 27.82 dBm
#Peak
Log

10

dB/

Offst

a3

dB

LaAvy

Y1 352
Start 915.880 MHz Stop 915.800 MHz
#Res BH 36 kHz #+VBH 38 kHz Sweep 4063 ms (1008 pts)

Marker Trace Typa W oAxie Amplitude
1 (1 Freq 915,375 MHz 27.168 dBm
2 (1 Freq 917.874 MHz 27.82 dBm

Number of hopping frequencies: 11
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Mikrl 9185.129 MHz
Ref 36 dBm #Atten 48 dB 27.13 dBm
{Egakmmwrmmmﬂ“\rmm
16 HHHHH RN

J \ \
ae/ | L L L PR L
P T T T A A T A o
¢S N R Y Y Y L R VIR 1 T
VIR VA LA Y u

LgAw
W1 52
Start 913.088 MHz Stop 921.888 MHz
#Res BH 30 kHz #\JBH 38 kHz Sweep 4.063 ms (1000 pts)
Marker Trace Type * Axiz Amplitude
1 [ Freq §18.129 MHz 27.13 dEm
2 [ Freq 4926874 MH=z 27.11 dEm

Number of hopping frequencies: 12

Mkrl 921.129 MHz

Ref 38 dBm #Htten 40 dB 27.15 qBm
A I A A Al ATA I A A AL A
o [ P PV
a/ (LA e
offste | 1 ATV A TR
g A A e

MoW LU Y N W W Y

LaPy
V1 32
Start 921.6060 MHz Stop 924,008 MHz
#Res BH 36 kHz #UBH 28 kHz Sweep 4063 ms (1080 prs)
Markar Trace Typa * Auxiz Amplituda
1 (1 Frag 921.129 MHz 27.15 dBm
2 (1 Frag 923,874 MHz 27.28 dBm

Number of hopping frequencies: 12
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Mkrl 924132 MHz

ﬁef 36 dBm Atten 48 JB 27.14 dBm
A A s e AR A A A A e /)5\T
L —3
o Ly
g/ [ Vb vy
oS T T T T A 1 A A A W
T RNV T RN AT R T
Vi R Y ! Vow W (i
LaAvy
Y1 &2
Start 924.808 MHz Stop 927.808 MHz
#Res BH 36 kHz #+VBH 38 kHz Sweep 4063 ms (1008 pts)
Marker Trace Typa W oAxie Amplitude
1 1> Frag 924,132 MHz 27.14 dBm
2 1> Frag 926.374 MHz 26.97 dBm
Number of hopping frequencies: 12
Mkre 927.631 MHz
Ref 36 dBm Atten 40 oB 27.85 dBm
o AT N
w |
dB/ L]
oftse [ U]
& |l U U ka fﬂl
AL I f f
A Il ] l
L N 0L P Y SRR | Y
Y1 &2
Start 927.008 MHz Stop 936,008 MHz
#Res B 36 kHz #VBH 30 kHz Sweep 4063 ms (1060 pts)
Markar Trace Type ¥ Auiz Amplituda
1 (1) Freq 927.132 MHz 27.87 dBm
2 (1) Freq 927.631 MHz 27.85 dBm

Number of hopping frequencies: 3

Total number of hopping frequencies: 50

Verdict: PASS

AT4@

WireLess
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FCC Section 15.247 Subclause (a) (1) (i) / RSS-2dlause 5.1 (3). Time of occupancy (Dwell Time)

SPECIFICATION

For frequency hopping systems operating in the 928-MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shallatdeast 50 hopping frequencies and the average dim
occupancy on any frequency shall not be greater th& seconds within a 20 second period; if thedBO
bandwidth of the hopping channel is 250 kHz or greahe system shall use at least 25 hopping &megjas
and the average time of occupancy on any frequshal} not be greater than 0.4 seconds within aet0rsl
period.

RESULTS

The equipment has one operation mode.

1. TIME OF OCCUPANCY (DWELL TIME).

The system makes worst case 2.85714 hops per seattmdl0 channels. So you have each channel 2.850
0.0571428 times per second and so for a perio® sE2onds you have 0.0571428 x 20 = 1.142856 tirihes
appearance.

Each Tx-time per appearance is 348.8 ms (see faxt p

So we have 1.142856 x 348.8 ms = 398.6281728 ma(pseconds.

a Mkrl 3488 ms
Ref 38 dBm #Atten 48 dB -0.81 4B
#Peak iR 1
Log
18
dB/
Offst
@3
dB

LgAw

Wl 52

53 JC o i : it
AR baatam it

£0f:
FTun

Center 921.180 MHz Span B Hz
Res BHW 1 MHz #+VBH 1 MHz Sweep 8355 ms (1000 pts)

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

SPECIFICATION

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

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

RESULTS
MAXIMUM OUTPUT POWER. See next plots.
Declared maximum antenna gain: 1.9 dBi.

The EIRP power (dBm) is calculated by subtracting &ntenna cable loss and adding the declared maxim
antenna gain to the measured conducted power.

Lowest frequency Middle frequency| Highest frequency
915.3 MHz 921.1 MHz 927.6 MHz
Maximum peak power (dBm) 27.11 27.07 27.02
Maximum EIRP power (dBm) 29.01 28.97 28.92
Measurement uncertainty (dB) +1.5

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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PEAK OUTPUT POWER (CONDUCTED).

Lowest Channel

AT4@

Ref 38 dBm

#Atten 40 dB

Mkrl 915391 1 MHz
27.11 dBm

#Paak
Log

18
dB/

Offst
8.3
dB

/

LaAw

W1 52

33 FC

£t
FTun

Swp

Center 915.360 6 MHz
#Res BH 308 kHz

Middle Channel

#VBW 1 MHz

Span 2 MHz
Sweep 1.066 ms (1000 pts)

Ref 38 dBEm

#Atten 48 dB

Mkrl 921.391 3 MHz
27.87 dBm

#Peak
Log

18
dB/

Offst
8.3
dB

7

LgAw

Wl 52

nl\--!nM

53 FCLdbegrrennl

Wq.ﬂ.\f

e

£0f:
FTun

Swp

Center 921.168 & MHz
#Res BH 308 kHz

#BW 1 MHz

Span 2 MHz

Sweep 1BG6 ms (1000 pts)

WireLess
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Highest Channel

AT4@

Ref 38 dBm

#Atten 40 dB

Mkrl 927.616 & MHz
27.02 dBm

#Paak
Log

/'_'?j“\

18
dB/
Offst

8.3
dB

LaAw /

W1 52 M

§3 FC[

£t
FTun

Swp

Center 927.860 6 MHz
#Res BH 308 kHz

#VBW 1 MHz

Span 2 MHz
Sweep 1.066 ms (1000 pts)

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

SPECIFICATION

In any 100 kHz bandwidth outside the frequency biandhich the spread spectrum or digitally modudate
intentional radiator is operating, the radio freqgiepower that is produced by the intentional rexliahall be

at least 20 dB below that in the 100 kHz bandwidtithin the band that contains the highest levethaf
desired power, based on either an RF conducted madmted measurement, provided the transmitter
demonstrates compliance with the peak conducteapowits. If the transmitter complies with the conducted
power limits based on the use of root-mean-squeeeaging over a time interval, the attenuation neqgl
shall be 30 dB instead of 20 dB.

RESULTS:

1. LOW FREQUENCY SECTION (HOPPING OFF). See next.pl

Mkr2 896.23 MHz
Ref 38 dBm #Atten 48 dB -41.14 dBm
#Paak
Log
18
dB/
Offst
0.3
dB
]
7.2
dBm

LaAw

W1 52

53 FC
AA 2
FTun

Swp

Center 895.800 MHz Span 58 MHz
#Res BN 510 kHz #/BH 1 MHz Sweep 1.066 ms (1000 pts)

Verdict: PASS
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2. HIGH FREQUENCY SECTION (HOPPING OFF). See ndgt.p

AT4@

Ref 38 dBm

#Paak
Log
18
dB/
Offst
0.3
dB

ol
7.2
dBm

LaAw

b1 sz
33 FC
AA
£t
f>50k
Swp

#Atten 40 dB

Mkre 928.818 MHz
-28.51 dBm

—

Start 926.000 MHz

#Res BH 188 kHz

Verdict: PASS

3. LOW FREQUENCY SECTION (HOPPING ON). See nextplo

#\YBH 388 kHz

Stop 935.888 MHz

Sweep 1AGE ms (1008 pts)_

Ref 38 dBEm

#Peak
Log
18
dB/
Offst
@3
dB

ol
7.1
dBm

LgAw

b1 352
33 FC
AA
£0f:
FTun
Swp

#Atten 48 dB

Mkr2 897.88 MHz
-41.22 dBm

N

1

s

Center 895.80 MHz

#Res BH 518 kHz

Verdict: PASS

#BW 1 MHz

Span 58 MHz
Sweep 1.066 ms (1000 pts)

WireLess

Report No: (NIE)
42959RRF.002

Page 22 of 33

2015-06-30



AT4 wireless, S.A.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

AT4@

Ref 38 dBm #Htten 40 dB

Mkre 928.818 MHz
-21.33 dBm

#Paak

18 |
4B/ (] P

Leg ALY ﬂﬂﬂ\

Offst

8.3
dB

ol
7.2

dBrm \
LaAw

W1 52 i

33 FC
AA )

£(f P
F>5@k M% WL, Al i) )
Swp MR A ST S

Start 926.000 MHz
#Res BH 188 kHz #\YBH 388 kHz

Verdict: PASS

Stop 935.888 MHz

Sweep 1.066 ms (1000 pts)

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

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bandhich the spread spectrum or digitally modudate
intentional radiator is operating, the radio freqgyepower that is produced by the intentional rexliahall be

at least 20 dB below that in the 100 kHz bandwidtthin the band that contains the highest levethaf
desired power, based on either an RF conducted madmted measurement, provided the transmitter
demonstrates compliance with the peak conductecplowits. If the transmitter complies with the conducted
power limits based on the use of root-mean-squegeeaging over a time interval, the attenuation negu
shall be 30 dB instead of 20 dB.

RESULTS:

1. LOWEST CHANNEL 30 MHz-10 GHz (see next plot).

Mkrl 914.9 MHz
Ref 38 dBm #Atten 48 dB 27.18 dBm
#Peak ¥
Log
18
dB/
gfr;st
dB 5
ol
7.2
dBm

LgAw

b1 352
Start 38 MHz Stop 10,888 GHz
#Res BH 108 kHz #\JBH 308 kHz Sweep 952.9 ms (8192 pts)

Marker Trace Type * Axiz Amplitude
1 (1 Freg 914.9 MHz 27.18 dBm
2 (1 Freg 1.838 2 GHz -21.43 dBm

Note: The peak above the limit is the carrier fiery.

Verdict: PASS
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2. MIDDLE CHANNEL 30 MHz-10 GHz (see next plot).

AT4@

Ref 38 dBm

Mkrl 921.89 MHz
#Atten 40 dB 27.22 dBm

#Paak

Log
18

dB/

Offst

8.3
dB

ol

7.2

dBm

LaAw

AR A oo DO e mbonis o

W1 52

Start 38 MHz

Stop 16,068 GHz
#Res BN 100 kHz #UBH 308 kHz Sweep 952.9 ms (8192 pts)

Marker
1
2

Trace Type K Axig Amplitude
1 Freq 4921.8 MH=z 27.22 dBm
1 Freq 1.842 4 GHz -21.85 odBm

Note: The peak above the limit is the carrier fierty.

Verdict: PASS

3. HIGH CHANNEL 30 MHz-10 GHz (see next plot).

Ref 38 dBEm

Mkrl 927.1 MHz
#Atten 48 dB 27.23 dBm

#Peak

Log
18

dB/

Offst

8.3
dB

ol

7.2

dBm

R bt

LgAw

R e

Wl 52

Start 38 MHz

Stop 10.888 GHz
#Res BH 108 kHz #\JBH 308 kHz Sweep 952.9 ms (8192 pts)

Marker
1
2

Trace Type * Axiz Amplitude
(1 Freg 327.1 MHz 27.23 dBm
(1 Freg 1.855 8 GH=z -22.92 dBm

Note: The peak above the limit is the carrier fiey.

Verdict: PASS
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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 §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 8§15(2)) / RSS-Gen 8.9:

Frequency Range | Field strength (uV/m Field strength Measurement
(MHz) (dBpV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
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 asetan measurements employing CISPR quasi-peagtoete
except for the frequency bands 9-90 kHz, 110-499 &rtd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employangeage detector.

For average radiated emission measurements ab@@MBz, there is also a limit corresponding to Babove
the indicated values in the table is specified wimesasuring 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 ttfie maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.

All tests were performed in a semi-anechoic chanalber distance of 3 m for the frequency range 3QzMBOO
MHz and at distance of 1m for the frequency ran@Hz-25 GHz.

The field strength is calculated by adding cormcfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lEnd pre-amplifiers gain.

Report No: (NIE)
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Frequency range 30 MHz-1000 MHz.

All peaks are more than 20 dB below the limit.

Frequency range 1 GHz-10 GHz

1. CHANNEL: LOWEST

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB
Vv Peak 58.56 +4.00
1.83085 (*)

\Y Average 58.33 +4.00

Y, Peak 49.18 +4.00
2.74585

\% Average 48.64 +4.00

Y, Peak 46.30 +4.00
3.66145

\Y Average 45.36 +4.00

\Y, Peak 44.13 +4.00
4.57705

\% Average 42.43 +4.00

Y Peak 50.53 +4.00
5.49235

\ Average 49.78 +4.00

Vv Peak 49,5 +4.00
6.40765

\% Average 48.07 +4.00

\% Peak 46.75 +4.00
7.32295

\Y Average 43.85 +4.00

Vv Peak 49.97 +4.00
8.23825

Y, Average 47.64 +4.00

\% Peak 45.36 +4.00
9.15385

\% Average 40.48 +4.00

(*): This spurious frequency is outside the restdicbands as defined in §15.205(a) / RSS-Gen &&6.point
“FCC Section 15.247 Subclause (d) / RSS-247 Cl&uSe Emission limitations conducted (Transmittef)t
compliance with the -20 dB limit respect to therigarlevel.
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2. CHANNEL: MIDDLE

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB
Vv Peak 61.37 +4.00
1.84285 (*)

\Y Average 61.00 +4.00

Y, Peak 46.68 +4.00
2.76415

\ Average 45.60 +4.00

Y, Peak 45.78 +4.00
3.68545

Vv Average 44.63 +4.00

Y, Peak 42.45 +4.00
4.60675

\% Average 40.34 +4.00

Y, Peak 49.58 +4.00
5.52835

\% Average 48.87 +4.00

Y, Peak 47.24 +4.00
6.44965

\Y Average 45.56 +4.00

Vv Peak 42.74 +4.00
7.37065

Y, Average 36.82 +4.00

Y, Peak 49.13 +4.00
8.29225

\ Average 47.18 +4.00

Vv Peak 47.04 +4.00
9.21355

\% Average 41.25 +4.00

(*): This spurious frequency is outside the restdcbands as defined in 815.205(a) / RSS-Gen &&8.point
“FCC Section 15.247 Subclause (d) / RSS-247 Cl&uSe Emission limitations conducted (Transmittef)t
compliance with the -20 dB limit respect to therigarlevel.
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3. CHANNEL: HIGHEST

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuV/m) Uncertainty (dB
Y, Peak 61.79 +4.00
1.85515 (*)

\Y Average 61.56 +4.00

Y, Peak 46.80 +4.00
2.78275

\ Average 46.11 +4.00

Y, Peak 47.69 +4.00
3.71065

\Y Average 46.97 +4.00

\% Peak 41.77 +4.00
4.63825

Y, Average 39.42 +4.00

\Y, Peak 48.99 +4.00
5.56585

\Y Average 48.10 +4.00

Y, Peak 45.69 +4.00
6.49315

\% Average 4355 +4.00

\% Peak 44.92 +4.00
7.42045

\Y Average 41.05 +4.00

Vv Peak 49.02 +4.00
8.34865

Y, Average 46.28 +4.00

\% Peak 48.92 +4.00
9.27595

Vv Average 45.26 +4.00

(*): This spurious frequency is outside the restdicbands as defined in §15.205(a) / RSS-Gen &&6.point
“FCC Section 15.247 Subclause (d) / RSS-247 Cl&uSe Emission limitations conducted (Transmittef)t
compliance with the -20 dB limit respect to therizarlevel.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
CHANNEL: Lowest

® RBW 100 kHz
VBW 100 kHz

Ref 60 dBpvV/m Att 0 dB SWT 1 s

60

F50

I

F30

10

F-10

F-20

F-30

-40

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The signal shown in the plot is the carrregiency. The carrier has been suppressed usiagdasbop
filter tuned at the carrier frequency.

CHANNEL: Middle

® RBW 100 kHz
VBW 100 kHz

Ref 60 dBuv/m Att 0 dB SWT 1 s

60

50 |
I
BB | pocisey ‘I,

4

30

(N

F-10

--20

-30

-40

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The signal shown in the plot is the carriegtiency. The carrier has been suppressed usiagdagbop
filter tuned at the carrier frequency.
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CHANNEL: Highest

® RBW 100 kHz
VBW 100 kHz

Ref €0 dBuv/m Att 0 dB SWT 1 s
60
50 |
I
e | rocisEy 1
4
|
20
10
-0
F-10
F-20
F-30
-40
Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The signal shown in the plot is the carriegtiency. The carrier has been suppressed usiagdagbop
filter tuned at the carrier frequency.
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FREQUENCY RANGE 1 GHz to 10 GHz.

CHANNEL: Lowest

Ref Level 80.00 dBuv/m

TDF
1 Frequency Sweep

MultiView t-| Spectrum

AT4@

WireLess

® RBW 1 MHz

& Att 0de ® SWT 15 & VBW 1 MHz Mode Auto Sweep

H1 74,000 dBpv/m
70 dBuv/m

60 dBpw/m

50 dBp/m

H2 54.000 deph//ri

40 dBpv/m ‘

0 dBL M -k

preTE T I

I T
TN
L
I "

20 dBpv/m n
b [

10 dBpfm

0 dBpv/m

-10 dBpv/m

1.0 GHz
—

30000 pts

900.0 MHz/
—

10.0 GHz

1

} Measuring... ERRRRREND il

Date: 17.FEB. 2015 18:06:59

CHANNEL: Middle

1 Frequency Sweep

H1 74,000 dBpv/m

17.02.2015
18:06:59 %

MultiView | Spectrum
Ref Level 80.00 dBuv/m & RBW 1 MHz
& Att 0de ® SWT 15 & VBW 1 MHz Mode Auto Sweep
TDF

70 dBpvim

60 dBpw/m

Ho 54.000
50 dBp/m

dBpv/m

40 dBpv/m

0 dBim
f

1

} Measuring... EERRRRRND gl

Date: 17 FEB. 2015 17:33:18

10 dBpvm
0 dBpv/m
-10 dBpv/m
1.0 GHz 30000 pts 900.0 MHz/ 10.0 GHz
— —_ — —
17.02.2015

17:33:119 4
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CHANNEL: Highest

& Att
TDOF

MultiView | Spectrum

Ref Level 80.00 dBuv/m
Ode ® SWT 15 ® VBW 1 MHz

1 Frequency Sweep

70 dBpvim

AT4@

WireLess

® RBW 1 MHz

Mode Auto Sweep

H1 74,000 dBpv/m

60 dBpw/m

H2 54.000

dBpv/m

50 dBp/m

40 dBpv/m

0 dBpvm

. A

20 dBpw/m

10 dBpfm

0 dBpv/m

-10 dBpv/m

1.0 GHz
—

30000 pts

900.0 MHz/
—

10.0 GHz

1

} Measuring... ERRRRREND il

Date: 17.FEB. 2015 17:44:27

17.02.2015
17:44:27 %
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