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FCC LISTED, REGISTRATION

NUMBER: 720267 Test report No:

IC LISTED REGISTRATION

NUMBER IC 4621A-1 NIE: 48688RRF.001A1

Test report (Modification 1)
REFERENCE STANDARD:

USA FCC Part 22 & Part 24 & Part 27
CANADA IC RSS-132, RSS-133, CANADA IC RSS-139,
RSS-130

Identificacion del objeto ensayado................. Wireless sensor node for the Internet of Things
Identification of item tested

= L o= Libelium
Trademark
Modelo y/o referencia tipo ...............c.ceeo.....t. Waspmote Plug & Sense! 4G US
Model and /or type reference
Other identification of the product ..................  FCC ID: XKM-WPS-4G-V1
IC: 8472A-WPS4GV1
Final HW version .........cccccoevevievvcsmmccccenes. - 1.0
Final SWversion .........ccccccceevceiiiiiivinevee . 1.0
IMEI TAC .oooveeeeeeeeeeeeeeeeeeeeeeeeneeeneeenn. . 35804205
Caracterfsticas ................cc.ccccccovcvmmmme. . Can communicate with 2G, 3G and 4G/LTE networks SSNA-GPS)
Features receiver. USA and Canada version, AT&T. Containt BA10 NAG
chipset. Includes 2 cellular antennas for divergéin.
Fabricante ..ot LIBELIUM COMUNICACIONES DISTRIBUIDAS S.L
Manufacturer C/ Escatron 16 (Edificio Libelium), CP: 50014, Zgoaa (SPAIN)
Método de ensayo solicitado, norma............... USA FCC Part 22 10-1-15 Edition.
Test method requested, standard USA ECC Part 24 10-1-15 Edition.

USA FCC Part 27 10-1-15 Edition.

CANADA IC RSS-132 Issue 3, Jan. 2013.
CANADA IC RSS-133 Issue 6, Jan. 2013.
CANADA IC RSS-139 Issue 3, Jul. 2015.
CANADA IC RSS-130 Issue 1, Oct. 2013.

Measurement Guidance 971168 D01 v02r02 for ceatific of
Licensed Digital Transmitters.

ANSI/TIA-603-D (2010).

Resultado..........ccccccvvvvviiiivvciccicviceceeceee. I[N COMPLIANCE

Summary

Aprobado por (nombre / cargo y firma) ..........  A. Llamas 71/ Firmado digitalmente

Approved by (name / position & signature) RF Lab. Manager | ) EI?AICIIAESJQCI\;BEIOGUEZ
o y Fecha: 2016.09.19

Fecha de realizacion ..............cccccevccceeeeeeet. - 2016-09-16 12:07:55 +02'00'

Date of issue

Report No: (NIE)
48688RRF.001A1 2016-09-16



AT4 wireless, S.A.U. {
Parque Tecnolégico de Andalucia, “9) D E KRA
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Formato de informe No. ..ot FDT11 18
Report template No

Report No: (NIE)
48688RRF.001A1 Page 2 of 67 2016-09-16



AT4 wireless, S.A.U. Y
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

Index

COMPELENCES AN QUATANTEES .....ceiiiiiieteesitteee e e eitteee e e sttt e e e s sabeee e e asb e e saseeeesasbseeeeaanseeeeeaansbeeeeeannees 4
(€T=T o 1=T = oTe] g To 111 o] 1= 4

L oot =] 4 = 111 YRS 4

L LT T Lo 0 7= 11 4]0 5
LIS ST Taa] o] (e (=TT g o) (o o I 5.
Identification Of the ClIENT ... e 5.
BLIC=ES (LT T o L= £ oL PP 5
ENVIroNMENtal CONUITIONS........coiiiiiiiit e ettt e st e e e s esab bbbt e e e e e e e e s a s bbb beeeeeeeeeesaannnes 5
Modifications t0 the referenCe tESE MEPOIT . .o eei ittt e e e e e 6
REMArKS QN0 COMIMENTS ... ..ooiiiiiiiiiiett s e+ e e e e e e e e e e e ae et e e et e e e ettt eeee e et tteaaeaaaaaeaaaaaaaaeaaaaaaeeeareeeeeereeeeeeeees 6
=TS (Lo IRVZ= o Lo €PN 7
Appendix A — Test result for FCC Part 22/IC RSS-132........ooiiiiiiiiiiieeeeeeeee e 9
Appendix B — Test result for FCC Part 24/IC RSS-133........ccoiiiiiiiiieeeeiiie e 31
Appendix C — Test result for FCC Part 27/IC RSSHBRSS-130 ......covvvevverireiiiiriiiinnnricemeeesernnennnnns 53

Report No: (NIE)
48688RRF.001A1 Page 3 of 67 2016-09-16



WIRELE55
www.atdwireless.com - C.I.F. A29 507 456

AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

EKRA company

Competences and guarantees

AT4 wireless is a laboratory with a measuremernitifpén 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 oraf&e Commission's Rules. Registration Numbe@2hZ.

AT4 wireless is a laboratory with a measuremerdg it compliance with the requirements of RSS 2%3ué 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 datasented in this report, which is the resulthef neasurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repadititiis 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 maiméce 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 persi@n of AT4 wireless.

General conditions

1. This report is only referred to the item thas$ nadergone the test.

2. This report does not constitute or imply onadisn an approval of the product by the CertificatiBadies 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.
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Usage of samples

Samples undergoing test have been selectethéylient.

Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
45355E/187 Sensor node with wireless  Waspmote Plug & 2015-10-26
communication Sense! 4G US
45355E/063 Luminosity probe Plug & Sense 200526
45355E/174 Antenna RF 2G/3G/4G - --- 2016-02-01
45355E/178 Antenna RF 2G/3G/4G 2016-02-01
45355E/179 Antenna RF 2G/3G/4G 2016-02-01
45355E/044 Battery adapter 2015-10-26

1. Sample S/01 has undergone the test(s).
All tests indicated in appendix A.

Test sample description

The test sample consists of a wireless communitatiodule which receives data from sensors and dafatsnation with
its wireless radio. It is battery powered and careasily programmed.

Identification of the client
LIBELIUM COMUNICACIONES DISTRIBUIDAS S.L.
C/ Escatron 16 (Edificio Libelium), CP: 50014, Zgoaa (SPAIN)

Testing period
The performed test started 2016-02-0land finished 0r2016-02-02.

The tests have been performed\at wireless.

Environmental conditions

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

Temperature Min. :_15 °C
Max. = 35 °C
Relative humidity mg;;z%oﬁz
Shielding effectiveness > 100 dB
Electric insulation >101Q
Reference resistance to earth <1Q
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In the semianechoic chamitée following limits were not exceeded during thstt

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

Relative humidity Max. = 75 %
Air bressure 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 than75% of illuminated surface is between 0 ar
dB (26 MHz to 1000 MHz).

Normal site attenuation (NSA)

Field homogeneity

Modifications to the reference test report

It was introduced the following modifications inspect to the test report number 48668RRF.001 rkhaith the same
samples, in the next clauses and sub-clauses:

Clauses / Sub-clauses Modification Justification

Cover sheet / Other IC code is changed to 8472A-WPS4GV1 Typographicalre
identification of the product/IC

This modification test report cancels and repldbedest report 48668RRF.001.

Remarks and comments

1: Test not requeste@nly radiated spurious emissions tests were regdest

2: Used instrumentation.

Radiated Measurements

Last Cal. Cal. due
date date
Semianechoic Absorber Lined Chamber ETS
L FACT3 200STP N-A. N.A.
2. BiconicalLog antenna ETS LINDGREN 3142E 2014/03 203
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 2016/11
Broadband Horn antenna 18-40 GHz Schwarbec
5. BBHA 9170 k2014/03 2017/03
6. EMI Test Receiver R&S ESU 40 2014/02 2016/02
7. Spectrum analyser Rohde & Schwarz FSW50 2015/12 7/201
RF pre-amplifier 10 MHz-6 GHz SCHWARZBECK
8. BBV9743 2015/03 2016/03
RF pre-amplifier 1-18 GHz BONN ELEKTRONIK
9. BLMA 0118-3A 2015/05 2016/05
RF pre-amplifier 18-40 GHz BONN ELEKTRONIK
10. BLMA 1840-1M 2015/12 2017/12
11 Universal Radio communication Tester R&S 2014/09 2016/09

CMW500
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Testing verdicts

[N o) =T o] o] 1 Tot=1 o] L= PSR : N/A

PSS .. : P

FalL s : F

NOt MEASUIE ....eeiiieiiiiiiiiie e eeieee e e e e e e : N/M

FCC PART 22/IC RSS-132 PARAGRAPH VERDICT

NA| P | F [NM

Clause 22.913/RSS-132 Clause 5.4: RF output power NM*
Clause 2.1047/RSS-132 Clause 5.2: Modulation cheiatics NM*
Clause 22.355/RSS-132 Clause 5.3: Frequency $yabili NM*
Clause 2.1049: Occupied Bandwidth NM*
Clause 22.917/RSS-132 Clause 5.5: Spurious emgsatoentenna terminals NM®
Clause 22.917/RSS-132 Clause 5.5: Radiated emsssion P
1: See section “Remarks and comments”.

FCC PART 24/IC RSS-133 PARAGRAPH VERDICT

NA| P | F [NM

Clause 24.232/RSS-133 Clause 6.4: RF output power NM*
Clause 2.1047/RSS-133 Clause 6.2: Modulation cheiatics NM*
Clause 24.235/RSS-133 Clause 6.3: Frequency $yabili NM*
Clause 2.1049: Occupied Bandwidth NM™
Clause 24.238/RSS-133 Clause 6.5: Spurious emgsatoentenna terminals NM™
Clause 24.238/RSS-133 Clause 6.5: Radiated emsssion P

1: See section “Remarks and comments”.
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FCC PART 27/IC RSS-139/ IC RSS-130 PARAGRAPH VERDICT
NA| P | F [NM
1

Clause 27.50 / RSS-139 Clause 6.5. / RSS-130 CtadseRF output power NM
Clause 2.1047 / RSS-139 Clause 6.2. / RSS-130 €#ts Modulation M
characteristics
Clause 27.54 / RSS-139 Clause 6.4. / RSS-130 Cta@seFrequency stability NM®
Clause 2.1049: Occupied Bandwidth NM®
Clause 27.53 / RSS-139 Clause 6.6. / RSS-130 Cla@seSpurious emissions at NM*®
antenna terminals
Clause 27.53 / RSS-139 Clause 6.6. / RSS-130 ChGseRadiated emissions P

1: See section “Remarks and comments”.
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Appendix A — Test result for FCC Part 22/IC RSS-

132
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TEST RESULTS FOR FCC PART 22 AND IC RSS-132

Power supply (V):
Vhom= 3.6 Vdc

VmaX: N/A
Vmin = N/A

TEST CONDITIONS

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum resped,

as declared by the applicant).
N/A: Not Applicable.

Type of power supply = DC voltage from rechargedialttery.

Type of antenna = External attachable antennae.

TEST FREQUENCIES:

GPRS AND EDGE MODULATION
Lowest channel (128): 824.2 MHz
Middle channel (190): 836.6 MHz

Highest channel (251): 848.8 MHz

WCDMA AND HSUPA MODULATION

Lowest channel (4132): 826.4 MHz
Middle channel (4182): 836.4 MHz
Highest channel (4233): 846.6 MHz

LTE. QPSK AND 16QAM MODULATION (BAND V)

Channel (Frequency, MHz)

BW=1.4 BW =3 BW =5 BW =10
MHz MHz MHz MHz
Lowest 20407 20415 20425 20450
(824.70) (825.50) (826.50) (829.00)
Middle 20525 20525 20525 20525
(836.50) (836.50) (836.50) (836.50)
Highest 20643 20635 20625 20600
(848.30) (847.50) (846.50) (844.00)
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Radiated emissions

SPECIFICATION
FCC § 22.917
RSS-132. Clause 5.5.

METHOD

The measurement was performed with the EUT insrdareechoic chamber. The spectrum was scanned fdom 3
MHz to at least the 10th harmonic of the highestjfiency generated within the equipment.

The EUT was placed on a 1.5 meter high non-condaictiand at a 3 meter distance from the measuritenaa

for measurements below 1 GHz and at 1 m distamraméasurements above 1 GHz.

Detected emissions were maximized at each frequeyaptating the EUT and adjusting the measuringam
height and polarization. The maximum meter readiag recorded. The radiated emissions were measitied
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB belowintiteis substituted by the Substitution methad accordance
with the ANSI/TIA/EIA-603-D.

Measurement Limit

According to specification. the power of emissighall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimuneattation becomes 43+10log (Po) and the level in d8ative
Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] = -dBm

TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
Measuring, 360°I]{_0]‘itmg
Antenna able
‘ ‘ | 3 m distance

‘ =

AntennaMast
_ | (Antennaheight variation: 1-4 m)

Link antenna

VAVAV VAV VAV VAVAVA

Signalling unit

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Report No: (NIE)
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Radiated measurements above 1 GHz.

VWAWVWWWWWWWWWWWAVY

Horn antenna

\ 3 B
1 m distance

Horn antenna \ ;

EUT
for RF link N
Shielded control room for
radiated measurements Signalling unit

Preamplifier

Spectrum
analyser

RESULTS
GPRS AND EDGE MODULATION

A preliminary scan determined the GPRS modulat®rthe worst case. The following tables and plotsasthe
results for GPRS modulation.

1. CHANNEL: LOWEST

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz

Substitution method data

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
1648.50 -19.93 Vertical -30.91 1.80 8.63 -24.08

Report No: (NIE)
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2. CHANNEL: MIDDLE

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz

Substitution method data

D DEKRA

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
1673.30 -18.48 Vertical -29.38 1.90 8.72 -22.56
3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.
Frequency range 1 GHz-12.75 GHz
Substitution method data
Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
1697.43 -19.88 Vertical -30.70 2.0 8.81 -23.89

WCDMA AND HSUPA MODULATION

A preliminary scan determined the WCDMA modulatasithe worst case. The following tables and plotsvsthe

results for WCDMA modulation.

1. CHANNEL: LOWEST

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz

No radiated spurious signals were detected attess20 dB respect to the limit.

2. CHANNEL: MIDDLE

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz

No radiated spurious signals were detected attess20 dB respect to the limit.
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3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz
No radiated spurious signals were detected attess20 dB respect to the limit.

LTE QPSK AND 16QAM MODULATION. Band V. BW = 1.4 MHz , 3 MHz, 5 MHz and 10 MHz.

A preliminary scan determined the QPSK 1.4 MHz badth as the worst case. The configuration of Ressu
Blocks which is the worst case for conducted pomas used.

The following plots show the results for this cgpfiation.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz
No radiated spurious signals were detected atless20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz
No radiated spurious signals were detected attess20 dB respect to the limit.

3. CHANNEL: HIGHEST

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz
No radiated spurious signals were detected attess20 dB respect to the limit.

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

GPRS MODULATION
CHANNEL: LOWEST

RBW 1 MHz

VBW 1 MHz
Ref 0 dBm ALt 10 de SWT 45 ms
0 Offget 2 daB
--10
D1 -13 diBm
=20
o0 e
F-40
F-60
--70
-850
--90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

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

CHANNEL: MIDDLE

RBW 1 MHz
VBW 1 MHz
Attt 10 dB SWT 45 ms

dB

F-10
D1 -13

L,

F-30

-60

--70

F-80

F-90

-100

Start 30 MHz

97 MHz/

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

Stop 1 GHz

D DEKRA
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® RBW 1 MHz
VBW 1 MH=z
Ref 0 dBm ALt 10 dB SWT 45 ms
0 Offget 2.1 dB
F-10
D1 -13 Bm
F-20
-0 i
-—40
F-60
--70
F-80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

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

WCDMA MODULATION
CHANNEL: LOWEST

RBW 1 MHz
VBW 1 MHz
Attt 10 dB SWT 45 ms

F-10
D1 -13 ¢Bm

L

F-30

F-60

--70

-80

F-90

-100

Start 30 MHz

97 MHz/

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

Stop 1 GHz

D DEKRA
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CHANNEL: MIDDLE

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Att 10 dB SWT 45 ms

F-10
D1 —-13 diBm

L,

-60

-70

F-80

F-90

-100

Start 30 MHz S7 MHz/ Stop 1 GHz

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

CHANNEL: HIGHEST

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Attt 10 dB SWT 45 ms

F-10

D1 -13 ¢iBm

-60

F-70

F-80

-%0

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier fiery.
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LTE QPSK MODULATION. BW=1.4 MHz. Band V
CHANNEL: LOWEST

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Attt 10 dB SWT 45 ms

F-10
D1 -13 ¢iBm

L,

F-60

=70

F-80

F-90

=100

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier fieey.
CHANNEL: MIDDLE

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Att 10 dB SWT 45 ms

F-10
D1 -13 dBm

L,

F-30

-60

--70

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

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

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Attt 10 dB SWT 45 ms

F-10
D1 -13 diBm

F-30

F-40

F-60

-70

F-80

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier fremay.
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FREQUENCY RANGE 1 GHz to 3 GHz.
GPRS MODULATION
CHANNEL: LOWEST

MultiView | Spectrum
Ref Level 0.00 dBm @ RBW 1 MHz
= Att 0dB SWT 30 ms ® VBW 1 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10dem

H1 -13.000 dBr

-20 dbm

-30 dBm

-40 dBrm

S0 dbm

-60 dBrm

Kt it s

-0 dem

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/

3.0 GH=z

CHANNEL: MIDDLE

MultiView | Spectrum

Ref Level 0.00 dBm @ RBW 1 MHz
= Att 0dB SWT Z0ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBri

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-80 dBm

-90 dem

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz
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CHANNEL: HIGHEST

MultiView | Spectrum
Ref Level 0.00 dBm

& Att
TDF

1 Frequency Sweep

-10 dem

0dB  SWT 30 ms @ VYBW 1 MHz

AT4@

a DEKRA company

@ RBW 1 MHz
Mode Auto Sweep

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-B80 dBm

-90 dBm

1.0 GH=

30000 pts 200.0 MHz/ 3.0 GHz

WCDMA MODULATION
CHANNEL: LOWEST

MultiView | Spectrum

Ref Level 0.00 dBm
& Att
TOF
1 Frequency Sweep

-10 dBrmn

0dB SWT 30 ms @ VBW 1 MHz

@ RBW 1 MHz
Mode Auto Sweep

H1 -13.000 dBrm

-20 dBrmn

-30 dbm

-40 dbm

-50 dBrm

-60 dBm

-20 dem

-90 dbm

1.0 GHz

30000 pts 3.0 GH=

200.0 MHz/
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CHANNEL: MIDDLE

MultiView | Spectrum

AT

O

WiReELESS

a DEKRA company

Ref Level 0.00 dBm & RBW 1 MHz
= Att 0de SWT 30 ms ® VBW 1 MHz
TOF

1 Frequency Sweep

-10 derm

Mode Auto Sweep

H1 -12.000 dBrm

-20 dBm

-30 dBrmn

-40 dBm

-S0dem

-60 dBm

-50 dem

-90 dbm

1.0 GHz
—

30000 pts

200.0 MHz/
— —

3.0 GHz
—

CHANNEL: HIGHEST

MultiView | Spectrum

Ref Level 0.00 dBm @ RBW 1 MHz
& Att 0dB  SWT 30 ms & VBW 1 MHz
TOF

1 Frequency Sweep

-10dem

Mode Auto Sweep

H1 -13.000 derm

-20 dem

=30 dBm

-40 dBm

-S0dem

-60 dBm

-80 dBm

-90 dBm

1.0 GHz
—

30000 pts

200.0 MHz/
— —

3.0 GHz
—

Report No: (NIE)
48688RRF.001A1

Page 23 of 67

2016-09-16



AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,

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

AT4@

LTE QPSK MODULATION. BW=1.4 MHz. Band V

CHANNEL: LOWEST

& Att
TDF

’Multi\liew | Spectrum

Ref Level 0.00 dBm

|

WiReELESS

a DEKRA company

D DEKRA

[T]

& RBW 1 MHz

O0dB SWT 30ms @ VBW 1 MHz

1 Frequency Sweep

Mode Auto Sweep

-10 dem

H1 -13.000 dBrm

-20 dBm

-30 dem

-40 dBm

-50 dBm

-60 dBm

T R O B O e ustad Nl AN

-a0 dem

-90 dem

1.0 GHz

30000 pts

200.0 MHz/

3.0 GHz

CHANNEL: MIDDLE

MultivView (| Spectrum

Ref Level 0.00 dBm
- Att
TDF

1 Frequency Sweep

& RBW 1 MHz
0dB SWT 30 ms ® VBW 1 MHz

Mode Auto Sweep

-10 dBm

H1 -12.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

N VIV VTIPS VN VU NPT NN T et athasm M

-80 dBm
-90 dBm;
1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz ]
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CHANNEL: HIGHEST

D DEKRA

1 Frequency Sweep

-
MultiView (| Spectrum 1 -
Ref Level 0.00 dBm & RBW 1 MHz
@ Att O0dB SWT 30 ms ® VBW 1 MHz Mode Auto Sweep
TDF

-10 dBm

H1 -13.000 dBrm

-20 dém

-30 dBm

-40 dBm

-30 dBm

-80 dBm:

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz
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FREQUENCY RANGE 3 GHz to 12.75 GHz.
GPRS MODULATION
CHANNEL: LOWEST

MultiView | Spectrum -

Ref Level 0.00 dBm & RBW 1 MHz
@ Att 0de SWT 39 ms @ VBW 1 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

-10 dBrm

H1 -13.000 dBm

-20 dBm

-30 dem

-40 dBm

-70 dBm

-80 dBm

-90 dem

3.0 GH= 30000 pts 075.0 MHz/ 12.75 GHz

CHANNEL: MIDDLE

MultiView | Spectrum -

Ref Level 0.00 dBm @ RBW 1 MHz
= Att 0dB SWT 39 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10dem

H1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBrm

-70 dBrm

-0 dBm

-90 dem

3.0 GHz 30000 pts 075.0 MHz,/ 12.75 GHz
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CHANNEL: HIGHEST

A T4

TOF

1 Frequency Sweep

-10 dem

MultiView | Spectrum v
Ref Level 0.00 dBm @ RBW 1 MHz
@ Att 0de SWT 39 ms @ VBW 1 MHz Mode Auto Sweep

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-70 dem

-B80 dBm

-90 dBm

3.0 GH= 30000 pts

12.75 GHz

WCDMA MODULATION
CHANNEL: LOWEST

MultiView | Spectrum

Ref Level 0.00 dBm @ RBW 1 MHz
= Att 0dB SWT 39 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dem

H1 -13.000 dBrm

-20 dbm

-30 dbm

-40 dBrm

-50 dbm

-60 dBrmn

=70 dBrmn

-20 dem

-90 dBrm

3.0 GHz 30000 pts

12.75 GHz
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CHANNEL: MIDDLE

MultiView | Spectrum

AT4P B DEKRA

WiReELESS
a DEKRA company

Ref Level 0.00 dBm @ RBW 1 MHz

-10 dBm

& ALt 0dB SWT 39 ms @ VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 -13.000 dBrm

-20 dBm

-30 dBm

-40 dem

-50 dem

-70 dBm

-50 dBm

-a0 dem

3.0 GHz 30000 pts

975.0 MHz/ 12.75 GH=z

CHANNEL: HIGHEST

MultiView | Spectrum

[T]

Ref Level 0.00 dBm & RBW 1 MHz

TDF

1 Frequency Sweep

-10 dBrm

® ALt 0dB SWT 39 ms ® VBW 1 MHz Mode Auto Sweep

H1 -13.000 dBri

-20 dem

-30 dBm

-40 dBm

-50 dem

-60 dBm

=70 dBm

-50 dBm

-90 dem

3.0 GHz 30000 pts
— —

975.0 MHE{ 12.75 GHz
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LTE QPSK MODULATION. BW=1.4 MHz. Band V
CHANNEL: LOWEST

MultiView | Spectrum
Ref Level 0.00 dBm

® RBW 1 MHz

@ Att 0dB SWT 39 ms @ VBW 1 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBém

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

-80 dBm

-90 dBm

3.0 GHz

975.0 MHz/ 12,75 GHz

30000 pts

CHANNEL: MIDDLE

= Att
TOF

Multiview | Spectrum

Ref Level 0.00 dBm

® RBW 1 MHz

OdB SWT 393 ms ® WVBW 1 MHz Mode Auto Sweep

1 Frequency Sweep

-10 dBrm

H1 -132,000 dBrm

-20 dBrn

-30 dBm

-40 dBrn

-70 dBm
-80 dBm
-90 dBm
3.0 GHz 30000 pts 975.0 MHz/ 12.75 GHz
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CHANNEL: HIGHEST

MultiView | Spectrum

AT

1 DEKRA company

e,

WiReELESS

D DEKRA

Ref Level 0.00 dBm
& ALt
TDF

@ RBW 1 MHz

0dB SWT 39 ms @ VBW 1 MHz Mode Auto Sweep

1 Frequency Sweep

-10 dém

H1 -13.000 dBm

-20 dem

-30 dem

-40 dBm

-50 dem

-70 dBm

-0 dem

-90 dém

3.0 GHz 30000 pts

975.0 MHz/ 12.75 GHz
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Appendix B —Test result for FCC Part 24/IC RSS-

133
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AT42

WireLesS

KRA company

D DEKRA

TEST RESULTS FOR FCC PART 24 AND IC RSS-133

Power supply (V):
Vhom= 3.6 Vdc

VmaX: N/A

Vmin = N/A

TEST CONDITIONS

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum resped,

as declared by the applicant).

N/A: Not Applicable.

Type of power supply = DC voltage from rechargedialttery.

Type of antenna = External attachable antennae.

TEST FREQUENCIES:

GPRS AND EDGE MODULATION
Lowest channel (512): 1850.2 MHz
Middle channel (662): 1880.2 MHz
Highest channel (810): 1909.8 MHz

WCDMA AND HSUPA MODULATION
Lowest channel (9262): 1852.4 MHz

Middle channel (9400): 1880.0 MHz

Highest channel (9538): 1907.6 MHz

LTE. QPSK AND 16QAM MODULATION (BAND II)

Channel (Frequency, MHz)
BW=14 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz

Lowest 18607 18615 18625 18650 18675 18700

(1850.70) (1851.50) (1852.50) (1855.00) (1857.50) (1860.00)
Middle 18900 18900 18900 18900 18900 18900

(1880.00) (1880.00) (1880.00) (1880.00) (1880.00) (1880.00)
Highest 19193 19185 19175 19150 19125 19100

(1909.30) (1908.50) (1907.50) (1905.00) (1902.50) (1900.00)
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Radiated emissions

SPECIFICATION
FCC § 24.238
RSS-133. Clause 6.5.

METHOD

The measurement was performed with the EUT insrdareechoic chamber. The spectrum was scanned fdom 3
MHz to at least the 10th harmonic of the highestjfiency generated within the equipment.

The EUT was placed on a 1.5 meter high non-condeiciand at a 3 meter distance from the measuritenaa

for measurements below 1 GHz and at 1 m distamraméasurements above 1 GHz.

Detected emissions were maximized at each frequeyayptating the EUT and adjusting the measuringam
height and polarization. The maximum meter readiag recorded. The radiated emissions were measitied
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB belowintitels substituted by the Substitution methad accordance
with the ANSI/TIA/EIA-603-D.

Measurement Limit

According to specification. the power of emissighall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimuneattation becomes 43+10log (Po) and the level in d8ative
Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] = -dBm

TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
Measuring, 360°I]{_0]‘itmg
Antenna able
‘ ‘ | 3 m distance

‘ =

AntennaMast
| (Antennaheight variation: 1-4 m)

Link antenna

VAVAV VAV VAV VAVAVA

Signalling unit

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements above 1 GHz.

VWWWWWWWWWWAWAWWWAWVY

Preamplifier Hondatend

EUT
\ a B
1 m distance
Horn antenna \ ;
for RF link N

A A

Shielded control room for
radiated measurements Signalling unit

Spectrum
analyser

RESULTS
GPRS AND EDGE MODULATION

A preliminary scan determined the GPRS modulat®the worst case. The following plots show the Itedor
GPRS modulation.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-20 GHz
No radiated spurious signals were detected attess20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-20 GHz
No radiated spurious signals were detected atless20 dB respect to the limit.

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-20 GHz
No radiated spurious signals were detected atless20 dB respect to the limit.
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WCDMA AND HSUPA MODULATION

A preliminary scan determined the WCDMA modulatamthe worst case. The following tables and platsvsthe
results for WCDMA modulation.

1. CHANNEL: LOWEST

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-20 GHz

No spurious signals were found in all the range.

2. CHANNEL: MIDDLE

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-20 GHz

Substitution method data

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
3761.75 -30.98 Vertical -37.40 2.70 11.90 -28.20

3. CHANNEL: HIGHEST

Frequency range 30 MHz-1000 MHz

No spurious signals were found in all the range.
Frequency range 1 GHz-20 GHz

No radiated spurious signals were detected atless20 dB respect to the limit.

LTE QPSK AND 16QAM MODULATION. Band Il. BW = 1.4 MH z, 3 MHz, 5 MHz, 10 MHz 15 MHz and
20 MHz.

A preliminary scan determined the QPSK 20MHz bauithivias the worst case. The configuration of Resourc
Blocks which is the worst case for conducted pomes used.
The following tables and plots show the resultstifies configuration.

1. CHANNEL: LOWEST

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.
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Frequency range 1 GHz-20 GHz

Substitution method data

AT

o

WiReELESS
a DEKRA company

D DEKRA

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
3720.25 -34.59 Vertical -41.14 2.70 11.89 -31.95
2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.
Frequency range 1 GHz-20 GHz
Substitution method data
Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -(@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
3760.25 -30.12 Vertical -36.54 2.70 11.90 -27.34
5640.25 -41.55 vertical -42.41 3.40 12.87 -32.94
3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.
Frequency range 1 GHz-20 GHz
Substitution method data
Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -(@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
3800.25 -33.75 Vertical -40.06 2.70 11.92 -30.84

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
GPRS MODULATION

® REW 1 MHz
VEW 1 MHz

Ref 0 dBm ATT 10 dB SWT 45 ms

~-10
D1 -13 Bm
L,

-60

--70

F-80

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz
(This plot is valid for all three channels)
WCDMA MODULATION

<§§> RBW 1 MHz
VBW 1 MHz

Ref 0 dBm ALt 10 dB SWT 45 ms

-10

D1 -13 diBm

VI

il

-20

--60

--70

--80

-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels)
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LTE QPSK MODULATION. BW=20 MHz. Band |

® RBW 1 MHz

VBW 1 MHz
Ref 0 dBm Attt 10 dB SWT 45 ms

-10

D1 -13 ¢Bm

-60

F-70

-80

F-90

=100

sStart 30 MHz 97 MHz/ Stop 1 GHz

(This plot is valid for all three channels)
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FREQUENCY RANGE 1 GHz to 3 GHz.
GPRS MODULATION

CHANNEL: LOWEST

MultiView | Spectrum E]

Ref Level 0.00 dBm & RBW 1 MHz
@ Att 0dB SWT 30ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dem

-20 dBm

-30 dBm

-60 dBm

=70 dBm

-80 dBm

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: MIDDLE

MultiView | Spectrum E]

Ref Level 0.00 dBm & RBW 1 MHz
@ Att 0dB SWT 30ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dem

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz
— — — —

Note: The peak above the limit is the carrier fiety.
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CHANNEL: HIGHEST

MultiView

| Spectrum

Ref Level 0.00 dBm
& Att

= RBW 1 MHz

0dB SWT 30 ms & VBW 1 MHz

Mode Auto Sweep

TDF
1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm:

-70 dBm:

-80 dBm

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

WCDMA MODULATION
CHANNEL: LOWEST
MultiView

)| Spectrum E]

Ref Level 0.00 dBm ® RBW 1 MHz
@ Att 0de SWT 30 ms ® VBW 1 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm:

H1 -13.000 dBm

-20 dBm

-30 dBm

-60 dBm:

=70 dBm

-30 dBm:

-90 dBm:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

Report No: (NIE)

48688RRF.001A1 Page 41 of 67 2016-09-16



AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL: MIDDLE

Multiview | Spectrum
Ref Level 0.00 dBm ® RBW 1 MHz
& Att 0dB SWT 30 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dem

-60 dém

-70 dem

-80 dBm

-90 dém

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: HIGHEST

MultiView HI Spectrum -
Ref Level 0.00 dBm ® RBW 1 MHz

& Att 0de SWT 30ms ® VBW 1 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 den

-20 dBm

-30 dBm J

40 dBm r

60 dBm

70 dBm

-80 dBm

-90 dBm

1.0 GH=z 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fieey.
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LTE QPSK MODULATION. BW=20 MHz. Band |
CHANNEL: LOWEST

MultiView | Spectrum E]

Ref Level 0.00 dBm @ RBW 1 MHz
@ ALt 0dB  SWT 30 ms & VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

=20 dBm

-30 dBm

-40 dBm

-60 dBm

=70 dBm

-30 dBm

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

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

CHANNEL: MIDDLE

MultiView | Spectrum

Ref Level 0.00 dBm @ RBW 1 MHz

@ Att 0dB SWT 30 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBém

H1 -13.000 dBm

-20 dBém

-30 dBém

-40 dBm

-60 dBm

=70 dBm

-80 dBém

-90 dBém

1.0 GHz 30000 pts 200.0 MHE{ 3.0 GHz
e — —

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

MultiView | Spectrum

Ref Level 0.00 dBm & RBW 1 MHz
& Att 0dB SWT 30 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-B0 dBm

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fierty.
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FREQUENCY RANGE 3 GHz to 18 GHz.
GPRS MODULATION
CHANNEL: LOWEST

MultiView | Spectrum
Ref Level 0.00 dBm & RBW 1 MHz
® Att 0dB SWT 60 ms ® VBW 1 MHz Meode Auto Sweep
TCF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBrrr

-20 dBm

-70 dBm

-80 dBm

-90 dBm

3.0 GHz 30000 pts 1.5 GHz/
— — —

18.0 GHz
—

CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 0.00 dBm @ RBW 1 MHz
@ Att 0dB SWT 60ms ® VBW 1 MHz Mode Auto Sweep

TDF
1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dBm

=70 dBm

-80 dBm

-80 dBm

3.0 GHz 30000 pts 1.5 GHz/
— — —

18.0 GHz
—
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CHANNEL: HIGHEST

AT

O

WiReELESS
a DEKRA company

D DEKRA

TOF
1 Frequency Sweep

-10dem

MultiView | Spectrum =
Ref Level 0.00 dBm & RBW 1 MHz
& Att 0de SWT 60 ms ® VBW 1 MHz Mode Auto Sweep

H1 -13.000 dBrm

-20 dBm

-30 dBm

-70 dbm

-50 dBrm

-90 dBm

3.0 GH=z

30000 pts

1.5 GHz/ 18.0 GHz

WCDMA MODULATION
CHANNEL: LOWEST

MultiView | Spectrum

Ref Level 0.00 dBm
® Att
TOF
1 Frequency Sweep

@ RBW 1 MHz

0dB SWT 60 ms @ ¥VBW 1 MHz Mode Auto Sweep

-10 dBm

H1 -12.000 dBm

-20 dBm

-30 dBm

-40 dbm

-50 dem

-60 dBm

-70 dBrm

-20 dem

-a0 dBm

3.0 GHz 30000 pts
— —

1.5 GHz/ 18.0 GHz
— —
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CHANNEL: MIDDLE

MultiView | Spectrum
Ref Level 0.00 dBm
& Att

TOF
1 Frequency Sweep

-10 dBm

0dB SWT 60 ms ® VBW 1 MHz

AT4@

a DEKRA company

® RBW 1 MHz
Mode Auto Sweep

H1 -13.000 d&m

-20 dem

-30 dem

-40 dBm

-70 dBm

-80 dém

-50 dBm

3.0 GHz

30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: HIGHEST

MultivView (| Spectrum

Ref Level 0.00 dBm
& Att
TDOF
1 Frequency Sweep

-10 dBm

0dB SWT 60 ms ® VBW 1 MHz

® RBW 1 MHz
Mode Auto Sweep

H1 -13.000 denm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dij

-70dBm

-80 dBm

-90 dBm

3.0 GHz

18.0 GHz

30000 pts 1.5 GHz/
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WireLess
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AT

a DE

LTE QPSK MODULATION. BW=20 MHz. Band |

CHANNEL: LOWEST

Multiview | Spectrum 1

Ref Level 0.00 dBm = RBW 1 MHz
- ALL 0dB  SWT 60 ms ® VBW 1 MHz

TDF

1 Frequency Sweep

Mode Auto Sweep

-10 dem

H1 -12.000 dBrn

-20 dem

-30 dem

-40 dem

-70 dem

-a0 dem

-90 dBm

3.0 GHz

30000 pts

1.5 GHz/ 18.0 GHz

CHANNEL: MIDDLE

MultiView | Spectrum

@ RBW 1 MHz
0dB SWT 60 ms ® VBW 1 MHz

Ref Level 0.00 dBm
& ALt
TDF

1 Frequency Sweep

Mode Auto Sweep

-10 dBm

H1 -13.000 dBm

-20 dem

-20 dem

-70 dBm

-80 dBm

-90 dBm

3.0 GHz

30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: HIGHEST

MultiView | Spectrum -

Ref Level 0.00 dBm @ RBW 1 MHz
@ ALt Ode SWT &0 ms @ VBW 1 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dem

H1 -13.000 dBm

-20 dém

-30 dBm

-70 dBm

-80 dBm

-90 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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FREQUENCY RANGE 18 GHz TO 20 GHz.

GPRS MODULATION

= Att
TDF

MultiView --| Spectrum
Ref Level 0.00 dBm

AT4@

WireLess
a DEKRA company

® RBW 1 MHz

Ode SWT 30 ms & VBW 1L MHz

1 Frequency Sweep

Mode Auto Sweep

-10dBm

H1 -13.000 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70dBm

-80 dBm

-390 dBm

18.0 GHz
—

200.0 MHz/
—

20.0 GHz
— —

(This plot is valid for all three channels)
WCDMA MODULATION

= Att
TDF

MultiView | Spectrum
Ref Level 0.00 dBm

& RBW 1 MHz

0dB  SWT 30 ms ® VBW 1 MHz

1 Frequency Sweep

Mode Auto Sweep

-10 dBm

H1 -13.000 dBr

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-70 dBm

-80 dBm

-90 dBm

18.0 GHz

200.0 MHz/

20.0 GHz

(This plot is valid for all three channels)
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LTE QPSK MODULATION. BW=20 MHz. Band |
CHANNEL: LOWEST

D DEKRA

1 Frequency Sweep

-10 dBm

MultiView | Spectrum [ ﬁ‘]
Ref Level 0.00 dBm @ RBW 1 MHz
= ALt 0dB  SWT 30 ms ® VBW 1MHz Mode Auto Sweep
TOF

H1 -13.000 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-70 dBm

WRFTA RVARRF APYRPY VRSP ROUNOTE Y WINVNVU P RPRRPORE P VFVRIOT NPRO AR

-20 dBm

-90 dBm

18.0 GH=z 30000 pts 200.0 MHz/

20.0 GHz

CHANNEL: MIDDLE

1 Frequency Sweep

-10 dBm

MultiView 5| Spectrum v
Ref Level 0.00 dBm @ RBW 1 MHz
= ALt 0dB SWT 30ms & VBW 1 MHz Mode Auto Sweep
TDF

H1 -13.000 dBrm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

=70 dBm

WWWMM;MWMWWWW

-80 dBm

-90 dBm

18.0 GH=z 30000 pts 200.0 MHz/

20.0 GH=z
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CHANNEL: HIGHEST

MultiView | Spectrum -

Ref Level 0.00 dBm @ RBW 1 MHz
& ALt 0de SWT 30 ms & VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10dem

H1 -13.000 dBrr

-20 dBrmn

-30 dBrmn

-40 dbm

S0 dbm

-70dBm

-50 dem

-a0 derm

18.0 GH= 30000 pts 200.0 MHz/ 20.0 GH=z
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Appendix C —Test result for FCC Part 27/IC RSS-

139/IC RSS-130
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AT4@

a DEKRA company

D DEKRA

TEST RESULTS FOR FCC PART 27 AND IC RSS-139/RSS-130

TEST CONDITIONS

Power supply (V):
Vhom= 3.6 Vdc

VmaX: N/A
Vmin = N/A

The subscripts nom, min and max indicate voltagedenditions (nominal, minimum and maximum resped,
as declared by the applicant).

N/A: Not Applicable.

Type of power supply = DC voltage from rechargedialttery.

Type of antenna = External attachable antennae.

TEST FREQUENCIES:
LTE. QPSK AND 16QAM MODULATION (BAND V)

Channel (Frequency, MHz)
BW=1.4 BW =3 BW=5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz

Lowest 19957 19965 19975 20000 20025 20050

(1710.70) (1711.50) (1712.50) (1715.00) (1717.50) (1720.00)
Middle 20175 20175 20175 20175 20175 20175

(1732.50) (1732.50) (1732.50) (1732.50) (1732.50) (1732.50)
Highest 20350 20385 20375 20350 20325 20300

(1754.30) (1753.50) (1752.50) (1750.00) (1747.50) (1745.00)

LTE. QPSK AND 16QAM MODULATION (BAND XVII)

Channel (Frequency, MHz)

BW = 5 MHz BW = 10 MHz
Lowest 23755 (706.50) 23780 (709.00)
Middle 23790 (710.00) 23790 (710.00)
Highest 23825 (713.50) 23800 (711.00)
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Radiated emissions

SPECIFICATION
FCC 8§2.1051 and 827.53(g) (h). RSS-139 ClauseRs6-130 Clause 4.6.

According to specification. the power of emissishall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

METHOD

The measurement was performed with the EUT insidareechoic chamber. The spectrum was scanned féom 3
MHz to at least the 10th harmonic of the highestjfiency generated within the equipment.

The EUT was placed on a 1.5 meter high non-congeictiand at a 3 meter distance from the measurntenaa

for measurements below 1 GHz and at 1 m distamraméasurements above 1 GHz.

Detected emissions were maximized at each frequenawptating the EUT and adjusting the measurinigrama
height and polarization. The maximum meter readvag recorded. The radiated emissions were measuitied
peak detector and 1 MHz bandwidth.

Each detected emission at less than 20 dB belowintitels substituted by the Substitution methad accordance
with the ANSI/TIA/EIA-603-D.

Measurement Limit

According to specification. the power of emissishall be attenuated below the transmitter powebyR factor
of at least 43 + 10 log (P) dB. P in watts.

At Po transmitting power. the specified minimurreattation becomes 43+10log (Po) and the level in d&ative
Po becomes:

Po (dBm) —[43 + 10 log (Po in mwatts) - 30] = -dBm

TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
o .
Measuring 360 I]{_O:j‘fmg
Antenna able
‘ ‘ | 3 m distance

‘ S

AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna

VAV V-V -V V-V V-V

Signalling unit

Spectrum analyser

Shielded ControlRoomFor
Radiated Measurements
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Radiated measurements above 1 GHz.

VWWWWWWWWWWAWAWWWAWVY

Preamplifier Hondatend

P - 2
1 m distance

Horn antenna \ ;

EUT
for RF link N

A A

Shielded control room for
radiated measurements Signalling unit

Spectrum
analyser

RESULTS

LTE QPSK AND 16QAM MODULATION. Band IV. BW = 1.4 MH z, 3 MHz, 5 MHz, 10 MHz, 15 MHz and
20 MHz.

A preliminary scan determined the QPSK 1.4 MHz badth as the worst case. The configuration of Ressu
Blocks which is the worst case for conducted pomas used.

The following tables and plots show the resultstiiig configuration.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-18 GHz
Substitution method data

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropic
radiator) (dB)
6842.75 -43.72 Vertical -37.72 1.87 10.15 -31.37
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2. CHANNEL: MIDDLE

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-18 GHz

Frequency | Instrument| Polarization| (1) Generator (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) loss (dB) antenna gain Gi @) -(@2)+(3)
(dBm) (respect to isotropic
radiator) (dB)
6930.25 -43.66 Vertical -37.01 1.88 9.95 -30.96

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-18 GHz
No radiated spurious signals were detected atless20 dB respect to the limit.

LTE QPSK AND 16QAM MODULATION. Band XVII. BW =5 MH z, 10 MHz, 15 MHz and 20 MHz.

A preliminary scan determined the QPSK 5 MHz bamwithvias the worst case. The configuration of Resourc
Blocks which is the worst case for conducted pomas used.

The following tables and plots show the resultstiiig configuration.

1. CHANNEL: LOWEST

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz

Substitution method data

Frequency | Instrument| Polarization| (1) Generatof (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) | loss (dB) antenna gain Gi Q-2+ (@)
(dBm) (respect to isotropig
radiator) (dB)
1413.36 -19.33 Vertical -30.29 1.50 7.63 -24.16

2. CHANNEL: MIDDLE

Frequency range 30 MHz-1000 MHz
No spurious signals were found in all the range.
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Frequency range 1 GHz-12.75 GHz

Substitution method data

AT

o

WiReELESS
a DEKRA company

D DEKRA

Frequency | Instrument| Polarization| (1) Generatof (2) Cable (3) Substitution E..LR.P. (dBm) =
(MHz) reading output (dBm) | loss (dB) antenna gain Gi @) -(@2)+(3)
(dBm) (respect to isotropid
radiator) (dB)
1420.50 -20.82 Vertical -31.80 1.50 7.67 -25.63

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz

No spurious signals were found in all the range.

Frequency range 1 GHz-12.75 GHz

No radiated spurious signals were detected atless20 dB respect to the limit.
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FREQUENCY RANGE 30 MHz-1000 MHz.

LTE QPSK MODULATION. BW=1.4 MHz. Band IV

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Att 10 dB SWT 45 ms

F-10

D1 -13 {iBm

L

F-60

F-70

F-80

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz
(This plot is valid for all three channels)
LTE QPSK MODULATION. BW=5 MHz. Band XVII
CHANNEL: LOWEST

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Att 10 dB SWT 45 ms
0 Offget 2.1 dB
F-10
D1 -13 {iBm
[VIEW]
&= |,
- O
F-40
-60
F-70
-80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier fiety.
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CHANNEL: MIDDLE

® RBW 1 MHz
VBW 1 MHz

Ref 0 dBm Att 10 dB SWT 45 ms
0 Offget 2.1 de
F-10
D1 -13 ¢Bm
F-20
F-30
F-40
F-60
-70
--80
F-90
-100
Start 30 MHz 97 MHz/ Stop 1 GHz

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

CHANNEL: HIGHEST

® REW 1 MHz
VBW 1 MHz

Ref 0 dBm Att 10 dB SWT 45 ms

F-10

D1 -13 d¢Bm

L,

F-30

F-60

-70

F-80

F-90

-100

Start 30 MHz 97 MHz/ Stop 1 GHz

Note: The peak above the limit is the carrier fiery.
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AT4 wireless, S.A.U. {

Parque Tecnoldgico de Andalucia, @
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafia WireLesS
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

FREQUENCY RANGE 1 GHz to 3 GHz.
LTE QPSK MODULATION. BW=1.4 MHz. Band IV
CHANNEL: LOWEST

TOF

1 Frequency Sweep

-10 dBm

MultiView | Spectrum E]
Ref Level 0.00 dBm ® RBW 1 MHz
@ Att 0dB SWT 30 ms @ VBW 1 MHz Mode Auto Sweep

H1 -13.000 dém

-20 dBm

-30 dBm

-60 dBm

=70 dBm

-80 dBm

-90 dBm

1.0 GHz 30000 pts 200.0 MHz/

3.0 GHz

Note: The peak above the limit is the carrier fiety.
CHANNEL: MIDDLE

1 Frequency Sweep

-10 dBm

MultiView | Spectrum E]
Ref Level 0.00 dBm & RBW 1 MHz
@ Att 0dB SWT 30ms ® VBW 1 MHz Mode Auto Sweep
TOF

H1 -13.000 dem

-20 dBm

-30 dBm

-60 dBm

=70 dBm

-80 dBm

-90 dBm

1.0 GHE 30000 pt_s 200.0 MHE/ 3.0 GH&I
Note: The peak above the limit is the carrier fiey.
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AT4 wireless, S.A.U.

Parque Tecnoldgico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
www.atdwireless.com - C.I.F. A29 507 456

CHANNEL: HIGHEST

& Att
TDF

MultiView | Spectrum
Ref Level 0.00 dBm

AT

O

WireLess
a DEKRA company

D DEKRA

(-]

= RBW 1 MHz

0dB  SWT 30 ms & VBW 1 MHz

1 Frequency Sweep

Mode Auto Sweep

-10 dBm

H1 -13.000 dBrm

-20 dem

-30 dem

-40 dem

-60 dem

-70 dem

-B0 dBm

-90 dem

1.0 GHz

30000 pts

200.0 MHz/

3.0 GHz

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

LTE QPSK MODULATION. BW=5 MHz. Band XVII
CHANNEL: LOWEST

& ALt
TDF

MultiView | Spectrum
Ref Level 0.00 dBm

& RBW 1 MHz

0dB  SWT 30 ms ® VBW 1 MHz

1 Frequency Sweep

Mode Auto Sweep

-10 dBm

H1 -13.000 dBmr

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

O PO T O o e sttt A

-80 dem

-20 dBri

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz
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AT4 wireless, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

www.atdwireless.com - C.I.F. A29 507 456

CHANNEL: MIDDLE

TOF
1 Frequency Sweep

-10 dBm

MultiView | Spectrum

Ref Level 0.00 dBm
& Att

AT4@

a DEKRA company

D DEKRA

& RBW 1 WHz

0dB SWT 30 ms & VBW 1 MHz

Mode Auto Sweep

-20 dBm

H1 -13.000 dBerm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-80 dBm

Demasitiiasnianss¥

-90 dBm

1.0 GHz

30000 pts 200.0 MHz/ 3.0 GHz

CHANNEL: HIGHEST

TOF
1 Frequency Sweep

-10 dBm

MultiView | Spectrum

Ref Level 0.00 dBm
- Att

& RBW 1 MHz

0dB  SWT 30 ms ® ¥BW 1 MHz

Mode Auto Sweep

-20 dBm

H1 -13.000 dBr

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-80 dBm

oA s

-30 dBm

1.0 GHz

30000 pts 3.0 GHz

200.0 MHz/
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AT4 wireless, S.A.U.
Parque Tecnolégico de Andalucia, U’ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DE

RA company

FREQUENCY RANGE 3 GHz to 18 GHz.
LTE QPSK MODULATION. BW=1.4 MHz. Band IV
CHANNEL: LOWEST

MultiView 5| Spectrum -

Ref Level 0.00 dBm ® RBW 1 MHz
@ Att 0dB SWT 60 ms ® VBW 1 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBrm

H1 -13.000 dBrm

-20 dBm

-20 dBm

-70 dBm

-50 dBm

-a0 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

CHANNEL: MIDDLE

MultivView | Spectrum -

Ref Level 0.00 dBm & RBW 1 MHz
® Att 0dB SWT 60 ms ® VBW 1 MHz Mode A&uto Sweep
TOF

1 Frequency Sweep

-10 dBm

H1 -13.000 dem

-20 dBm

-20 dBm

-70 dBm

-80 dBm

-a0 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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AT4 wireless, S.A.U.
Parque Tecnolégico de Andalucia, U’ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

WireLess
www.atdwireless.com - C.I.F. A29 507 456 a DE

RA company

CHANNEL: HIGHEST

MultiView | Spectrum E]

Ref Level 0.00 dBm & RBW 1 MHz
& ALt 0dB SWT 60 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dém

H1 -13.000 dBm

-20 dem

-30 dem

-70 dem

-80 dBm

-90 dBm

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
— — — —

FREQUENCY RANGE 3 GHz to 12.75 GHz.
LTE QPSK MODULATION. BW=5 MHz. Band XVII
CHANNEL: LOWEST

MultiView | Spectrum

Ref Level 0.00 dBm ® RBW 1 MHz
& Att 0dB SWT 39ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dem

H1 -13.000 dBrmy

-20 dem

-30 dem

-40 dem

-50 dem

-60 dBm

-70 dem

-80 dem

-90 dem

3.0 GHz 30000 pts 975.0 MHz/ 12.75 GHz
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AT4 wireless, S.A.U. {
Parque Tecnoldgico de Andalucia, @ D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia WinreLess
www.atdwireless.com - C.I.F. A29 507 456 a DEKRA company

CHANNEL: MIDDLE

MultiView | Spectrum =

Ref Level 0.00 dBm @ RBW 1 MHz
= Att 0dB SWT 39 ms ® VBW 1 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

-10 dem

H1 -13.000 dBrm

-20 dbm

-30 dem

-40 dBm

-50 dBm {

-60 dBm

-70 dbm

-80 dBrmn

-a0 dem

3.0 GHz 30000 pts 975,0 MHz/ 12.75 GHz
— — — — |

CHANNEL: HIGHEST

’Multi\!iew ] Spectrum 1 | -

Ref Level 0.00 dBm @ RBW 1 MHz
& Att 0dB  SWT 39 ms & VYBW 1 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

-10 dBm

H1 -13.000 dBm

-20 dBm

-30 dem

-40 dBm

-50 dBm

-60 dBm

-70dBm

-80 dBm

-90 dBm

3.0 GHz 30000 pts 975.0 MHz/ 12.75 GHz
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