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Test report

USA FCC Part 15.247, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the b&ti%s- 928 MHz, 2400 -2483.5 MHz
Licence-Exempt Radio Apparatus (All Frequency Ban@stegory | Equipment.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado.............cu...:
Identification of item tested

Modelo y/o referencia tipo
Model and /or type reference

Other identification of the product

Final HW version

Final SW version

Serial NUMDET ..ot

CaracteristiCas .....ccuveeeeeiiveeee e
Features

Peticionario
Applicant

Método de ensayo solicitado, norma................
Test method requested, standard

R IST V11 7= Vo [
Summary

: YotaPhone

* YOTA DEVICES LTD

SmartPhone

Commercial name: YOTAPHONE?2

FCC ID: 2ADHW201
IC ID: 12469A-201

004402600038271 / 004402600038503
Bluetooth EDR+LE, WiFi b/g/n20, NFC and 2G/3G ckltu

Arch. Makariou & Kalograion, 4, Nicolaides Sea Vi&ity, 9th
Floor, Flat/Offices 903 -904, Block A-B, 6016, Lawa, Cyprus.

Contact person: Jukka Ollila
Telephone: +358405433264
e-malil: jollila@yotadevices.com

USA FCC Part 15.247 10-1-13 Edition: Operatiothim the
bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5728505MHz.

USA FCC Part 15.209 10-1-13 Edition: Radiatedssion limits;
general requirements.

CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 4 (November 2014).

Guidance for Performing Compliance Measurementdigital
Transmission Systems (DTS) Operating Under §15558D74
D01 DTS Meas Guidance v03r02 dated 05/06/2014.

ANSI C63.10-2013: American National Standard fosfirey
Unlicensed Wireless Devices.
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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 fizsilivhose measurements data will be accepted juaan with
applications for Certification under Parts 15 oraf&e Commission's Rules. Registration Numbe@2B67.

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 agédd 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 S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception
Smartphone with integral IMEI:
YD201 : -07-
43116/027 antenna 004402600038271 2014-07-11

1. Sample S/01 has undergone following test(s).
All radiated tests indicated in appendix A, app&riliand appendix C.
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Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
Smartphone with an antenna YD201 IMEI:
43116/010 connector 004402600038503 2014/07/08

1. Sample S/02 has undergone the test(s) spetifiaabclause “Test method requested”.
All conducted tests indicated in appendix A, appedand appendix C.

Test sample description
The test sample consists of a smartphone with BauktEDR+LE, WiFi b/g/n20, NFC and 2G/3G cellular.

Test samples supplier
YOTA DEVICES LTD

Arch. Makariou & Kalograion, 4, Nicolaides Sea Vi&ity, 9th Floor, Flat/Offices 903 -904, Block A-BQ16, Larnaca,
Cyprus.

Contact person: Jukka Ollila
Telephone: +358405433264

e-mail: jollila@yotadevices.com

Testing period
The performed test started 2614-10-08and finished o0r2014-10-15.

The tests have been performed\at wireless.
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Environmental conditions

AT4@

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

Temperature Min. :_ 20.2°C
Max. = 23.1°C
Relative humidity win. = 3Lr
Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q

WireLess

In the semianechoic chamber (21 meters x 11 met@nmmeters), the following limits were not exceediendling the test.

Min. = 20.7 °C

Temperature Max. = 26.7 °C
— 0

Relative humidity mgx :32'127/((’,/0

Air pressure

Min. = 1008 mbar
Max. = 1013 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

Normal site attenuation (NSA)

< +4 dB at 10 m distance between item under tedt 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, th@sfly limits were not exceeded during the test:

Temperature Min. = 23.6 °C
Max. = 25.1°C

Relative humidity Min. = 36.8 %
Max. = 46.4 %

Air pressure

Min. = 1010 mbar
Max. = 1013 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q
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Remarks and comments

1: Used instrumentation:

Conducted Measurements

Last Cal. date

Spectrum analyser Rohde & Schwarz
FSW50
Spectrum
E4440A

analyser Agilent PSA

Radiated Measurements

2013/10

2014/06

Last Cal. date

Semianechoic Absorber Lined Chamber

L ETS FACT3 200STP
> BiconicalLog antenna ETS
) LINDGREN 3142E
Multi Device Controller EMCO 2090
4 Double-ridge Guide Horn antenna 1-18
’ GHz SCHWARZBECK BBHA 9120 D
5 Double-ridge Guide Horn antenna 18-
’ 40 GHz Agilent 119665J
EMI Test Receiver R&S ESU 26
7 Spectrum analyser Rohde & Schwarz
’ FSW50
8 RF pre-amplifier 10 MHz-6 GHz
’ SCHWARZBECK BBV9743
9 RF pre-amplifier 1-18 GHz
) Schwarzbeck BBV 9718
10 RF pre-amplifier BONN BLMA 1840-

1M 18-40 GHz.

N.A.
2014/03

N.A.
2013/11

2011/09
2013/08
2013/10

2014/02

2014/02

2014/02

AT4@

WireLess

Cal. due date
2015/10

2016/06

Cal. due date
N.A.
2017/03

N.A.
2016/11

2014/09
2015/08
2015/10

2015/02
2015/02

2016/02
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Testing verdicts

AT4@

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

1. Bluetooth EDR

WireLess

FCC PART 15 PARAGRAPH / RSS-210

VERDICT

NA| P | F [NM

FCC 15.247 Subclause (a) (1) / RSS-210 Clause @3.1 20 dBBandwidth and Carrig P
frequency separation

FCC 15.247 Subclause (a)(1)(iii) / RSS-210 Clau8elAd) Number of hopping channgls P

FCC 15.247 Subclause (a)(1)(iii) / RSS-210 Clau8elAd) Time of occupancy (Dwell P
Time)

FCC 15.247 Subclause (b) / RSS-210, Clause A8.4 (2) Maximum peé& output powe P
and antenna gain

FCC 15.247 Subclause (d) / RSS-210 Clause A8.5 dionisimitations P
conducted (Transmitter)

FCC 15.247 Subclause (d) / RSS-210 Clause A8.5 dionisimitations radiatefd P
(Transmitter)

2. Bluetooth Low Energy
FCC PART 15 PARAGRAPH / RSS-210 VERDICT

NA| P | F [NM

Section 15.247 Subclause (d) / RSS-210 A8.5.

Siondimitations radiated
(Transmitter)

Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-210 A8.4. (4) axiMum output power and P
.................. antenna gain

Section 15.247 Subclause (d) / RSS-210 A8.5. sEiom limitations P

conducted L (Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. dB=alge emissions P

compliance (Transmitter)

Section 15.247 Subclause (e) / RSS-210 A8.2. (b) owel spectral density P
P
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3. WiFi 2.4 GHz (802.11b/g/n20)

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F |NM

Section 15.247 Subclause (a) (2) / RSS-210 A8)2. (a 6 dB Bandwidth P
Section 15.247 Subclause (b) / RSS-210 A8.4. (4)xiilam output power and P
.................. antenna gain
Section 15.247 Subclause (d) / RSS-210 A8.5. §iondimitations conducted P
.................. (Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. Bty emissions compliance P
.................. (Transmitter)

Section 15.247 Subclause (e) / RSS-210 A8.2. (byvePspectral density P
Section 15.247 Subclause (d) / RSS-210 A8.5. Bomdsnitations radiated P

.................. (Transmitter)
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WireLess

Appendix A — Test result “Bluetooth EDR”
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FCC Section 15.247 Subclause (a) (1) / RSS-210s€la8.1 (b). 20 dB Bandwidth and Carrier frequesegaration..13
FCC Section 15.247 Subclause (a) (1) (iii) / RS8-2lause A8.1 (d). Number of hopping channels....................... 20
FCC Section 15.247 Subclause (a) (1) (i) / RS8-2lause A8.1 (d). Time of occupancy (Dwell Time)................. 26
FCC Section 15.247 Subclause (b) / RSS-210 Cla8sé ®). Maximum peak output power and antenna gain......35

FCC Section 15.247 Subclause (d) / RSS-210 Clagse Band-edge compliance of conducted emissidrengmitter)

.............................................................................................................................................................................. 41
FCC Section 15.247 Subclause (d) / RSS-210 Clagsg. £mission limitations conducted (Transmitter)................ 48
FCC Section 15.247 Subclause (d) / RSS-210 Cla8sg. £mission limitations radiated (Transmitter).................... 53
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC Voltage from rechargedia#ery
Type of antenna = Integral antenna

Declared Gain for antenna (maximum) = 0 dBi

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2441 MHz

Highest channel: 2480 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 analgssnrected taking into account the cable loss.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechbamber. 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-25 GHz (1 GHz-18 GHz Dmuitge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per déads used to normalize the measured data for rditierg
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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AT4@

WireLess

FCC Section 15.247 Subclause (a) (1) / RSS-210 GawA8.1 (b). 20 dB Bandwidth and Carrier frequency
separation

SPECIFICATION

Frequency hopping systems shall have hopping chaanger frequencies separated by a minimum dki25

or the 20 dB bandwidth of the hopping channel, Weier is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band meye thopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB kadth of the hopping channel, whichever is greater,

provided the systems operate with an output powagreater than 125 mW.

RESULTS
(See next plots)
Modulation: GFSK

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 977.84 995.37 1002.0
Measurement uncertainty (kHz) +11

Modulation:I1/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1311.00 1293.00 1(3D8
Measurement uncertainty (kHz) +11

Modulation: 8-DPSK (3Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum bandwidth (kHz 1293.00 1295.00 198
Measurement uncertainty (kHz) +11
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Modulation: GFSK

20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

AT4@

=2 Agilent

Feft 15 dBEm #Atten 20 dB

#Peak

LDQ T

4B/ N

Dffst f-.,x’

7.28
dB e /"/

LA

M1 S2

Center 2,402 B8 6 GHz
#Res BH 30 kHz #\VBH 308 kHz

Occupied Bandwidth
896.6407 kHz

Transmit Freq Error  354.435 Hz

Span 2 MHz
Sweep 2065 ms (1060 pts)

Occ BH % Pur 99,00 ¥
® dB 2008 4B

® dB Bandwidth 977841 kHz -
20 dB BANDWIDTH Middle Channel: 2441 MHz.

# Agilent
Ref 15 dBm #Atten 20 dB
#Peak
Log S
T Y [
dB/ j—}“ et
Offst
7.28 -
dE e

[

LaAy
Ml 52
Center 2.441 ABB B GHz Span 2 MHz
#Res BW 30 kHz #UEW 308 kHz Sweep 2.065 ms (100B pts)

Occupied Bandwidth
896.2736 kHz

Transmit Freq Error  -295.333 Hz
% dB Bandwidth 995.369 kHz

Occ BH % Pwr 99,88
% dB -20.80 JdB

WireLess
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20 dB BANDWIDTH

Highest Channel: 2480 MHz.

AT4@

3 Agilent
Ref 15 dBm #Atten 28 dB
#Peak
Log
19 s
dB/ Py e
Dffst e -
7.28
dB w \\/_N
LaAy
Ml 32
Center 2,480 BB0 0 GHz Span 2 MHz
#Res BH 30 kHz #VBH 308 kHz Sweep 2.065 ms (1006 pts)

Occupied Bandwidth
897.4973 kHz

Transmit Freq Error  -1.299 kHz
% dB Bandwidth 1.812 MHz

Carrier frequency separation

# Agilent

Oc

c BH £ Pur 99.00 ¥
® dB -20.68 4B

a Mkrl 1.838 MHz

Ref 10 dBm #Atten 26 dB -0.85 dB
#Hea
Ii%g W MM »rn[%
e
dB/ "J/f d \"\,\ Wl oy N(‘W "L“
0ffst 2 ’ ™ 8
A, ¥ W

728 Y AN

LaAw

W1 352

33 FC

£0f
58k

Swp

Start 2.439 508 @ GHz
#Res BHW 30 kHz #\VBW 300 kHz

Stop 2.442 506 6 GHz
Sweep 313 ms (1000 prs)

WireLess

The hopping channel carrier frequencies are segzakat a minimum of the 20 dB bandwidth of the hagpi

channel.

Verdict: PASS
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Modulation: TI/4-DQPSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

. Agilent

Fef 15 dBm #Atten 20 dB
#Peak

L

1%9 MMWMM
dB/ /_,-f = \
Offst -’ N
7.28

dB Hf x\

LaAy

M1l 52
Start 2,401 808 8 GHz Stop 2,483 B08 0 GHz
#Res BN 30 kHz #VEBH 3688 kHz Sweep 2065 ms (10600 prs)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.1694 MHz x dB -20.00 dB

Transmit Freq Error -4.778 kH=
% dB Bandwuidth 1.311 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

5 Agilent

Ref 15 dBm #Atten 20 dB
#Peak

Log
1@ ,F“fuzhﬂ\/“J)ﬁman TN )

LaAy

M1 52
Center 2.441 A6 B GHz Span 2 MHz
#Res BHW 30 kHz #\BH 360 kHz Sweep 2065 ms (1008 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
1.1668 MH=z x dB  -20.00 dB

Transmit Freq Error  -5.852 kHz
% dB Bandwuidth 1.293 MHz
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20 dB BANDWIDTH

3 Agilent

Highest Channel: 2480 MHz.

AT4@

Ref 15 dBm

#Atten 20 dB

#Peak

WA LAY

4B/ R/

Offst _’/‘“

7.28
dB jf

LgAw

M1 52

Center 2480 BBA B GHz
#Res BH 20 kHz

Occupied Bandwidth

1.1713 MHz

Transmit Freq Error
¥ B Bandwuidth

-5.467 kHz
1.388 MHz

Carrier frequency separation

#UBH 300 kHz

Span 2 MHz
Sweep 2065 ms (1000 pts)

Occ BH % Pwr 99,00 ¥
¥ dB -20.88 4B

- Agilent

Ref 15 dBm

#Atten 2@ dB

a Mkrl 1.831 MHz
-0.82 dB

#Peak

1k
b

|
1

10 ‘WPWW

Wb 0l g gV e

Lafw

Y

33 FC

£0f
{58k

Swp

Start 2.436 @08 GHz
#Res BW 166 kHz

#\/BH 380 kHz

Stop 2.446 999 GHz
Sweep 1BEE ms (1006 prs)

WireLess

The hopping channel carrier frequencies are segghlat a minimum of the two-thirds of the 20 dB baiuih
of the hopping channel

Verdict: PASS
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Modulation: 8-DPSK

20 dB BANDWIDTH Lowest Channel: 2402 MHz.

AT4@

2= Agilent

Ref 15 dBm #Atten 28 dB

#Peak

Log

dB/ D

Offst ;/

7.28
dB /

LaRw

M1 32

Center 2,482 BB @ GHz

#Res BMW 38 kHz s\WBW 388 kHz

Occupied Bandwidth
1.1724 MHz

Transmit Freq Error SEE.735 Hz
® B Bandwidth 1.293 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

Span 2 MHz
Sweep 2065 ms (1060 pts)

Occ BH # Pwr 99,80 ¥
x dB -20.80 dB

= Agilent

Fef 15 dBm #Htten 20 dB

#Peak

L
Dg FWW

RAARY

LgAw

M1 52

Center 2.441 B@@ @ GHz

#Res B 38 kHz #MEW 308 kHz

Occupied Bandwidth
1.1709 MHz

Transmit Freq Error  -173.258 Hz
% dB Bandwidth 1.295 MH=

Span 2 MHz
Sweep 2065 ms (1680 pts)

Occ BH % Pwr 9980 7
% dB -26.80 JB

WireLess
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20 dB BANDWIDTH Highest Channel: 2480 MHz.
# Agilent
Ref 15 dBm #Atten 26 dB
#Peak
Log
dB/ o 4

LaAy

M1 52

Center 2.450 0BG B GHz Span 2 MHz

#Res BH 30 kHz #UBH 300 kHz Sweep 2065 ms (1008 pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.1731 MHz ® dB  -20.00 dB

Transmit Freq Error  -1.192 kHz
% dB Bandwidth 1.293 MHz

Carrier frequency separation

# Agilent

Ref 15 dBm #Atten 20 dB .@.l? dB
#Pegk [ I1

20 L,
P RN i i S L eV e R R e

LgAw

Wl 52
33 FC

£(f:
f>58k
Swp

Start 2.436 008 GHz Stop 2.446 088 GHz
#Res BH 108 kHz #VBH 308 kHz Sweep 106G ms (1006 pts)

The hopping channel carrier frequencies are segghtat a minimum of the two-thirds of the 20 dB baiutih of
the hopping channel.

Verdict: PASS
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FCC Section 15.247 Subclause (a) (1) (iii) / RSS@Clause A8.1 (d). Number of hopping channels

SPECIFICATION
Frequency hopping system in the 2400-2483.5 MHzIsdnall use at least 15 channels.

RESULTS

The number of hopping channels is 79 for all thregles (see next plots).

Modulation: GFSK

Mkre 2.439 92 GHz

Ref 15 dBm #Atten 20 dB 5.47 dBm
#Peak
Log %ﬂrxnﬁ TR AT AT AR B AT AT A Tt a e fatatate atatatay -\.n_(‘\gj,[
16 (
dB/ /
Offst f
7.28 J
dB f
bl
LaPw
V152
Start 2.398 @6 GHz Stop 2.441 B8 GHz
#Res EH 518 kHz #VEH 516 kH=z Sweep 1066 ms (1080 pts)
Marker Trace Type H Axiz Amplitude
1 C1 Freg 2.481 87 GHz 3.21 dBm
2 1 Freq 2.439 92 GHz 3.47 dBm

Number of hopping frequencies: 39

Report No: (NIE)
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Atilent

Mkrl 2.439 97 GHz
Ref 15 dBm #Atten 20 dB 8.34 dBm

#Peak
lfi)\ﬂﬁf‘ [T TR T e e e Var Vas Tt Vo fan VA P A YA TR TS T Y
— T T I . B B R DL " N I A N R R L A

4

"y \
Offst \
703

4B |

LaPw
V152
Start 2.439 @@ GHz Stop 2,483 86 GHz
#Res BHW 518 kHz #/BH 518 kHz Sweep 1.BEE ms (1000 pts)
Marker Trace Type H Auxiz Amplitude
1 (1 Freg 2.439 97 GH=z 3.34 dBm
2 1 Freg 2.488 81 GH=z 6.72 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: T1/4-DQPSK

AT4@

WireLess

Ref 15 dBm

#ftten 20 dB

Mkre 2.439 97 GHz
7.39 dBm

#Peak

e e T L e T e T T T T e

s W e W P O Y J_"‘M""\-/_"‘"_‘\gﬁ'

Lo
18

e

dE/

Offst ]

7.28
db j

LaPyw

V1 52

Start 2.398 0@ GHz
#Res BH 518 kHz

#YBH 518 kHz

Stop 2.441 8@ GHz
Sweep 1.BE6 ms (1A0A pts)

Marker Trace
1 1
2 (1

Typa H Auic
Freg 2481 7?9 GHz
Freg 2.439 97 GHz

Number of hopping frequencies: 39

Amplitude
6.88 dBm
7.39 dBm

Report No: (NIE)
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Mkre 2.458 01 GHz
Ref 15 dBm #Atten 20 dB 5.04 dBm

#Peak

16 ' ' A
4B/ 1
Offst |

/.28
dB k

LaPy
V1 52
Start 2,439 88 GHz Stop 2,483 BB GHz
#Res BH 518 kHz #YBH 518 kH= Sweep 1066 ms (1080 pts)
Marker Trace Typa H Auiz Amplitude
1 1 Freq 2.439 92 GHz 7.35 dBm
2 1 Freq 2,488 B1 GHz 5.84 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

Mkre 2.439 92 GHz
Ref 15 dBm #Atten 20 dB 7.48 dBm

#Peak
F et S A st i e N o S e e il i YAl B o ¥ ol e e e e Penin HW"\S}WF

ol
I_ L
o [ 2
4B/ K
Offst {

7.28
db H

LaPyw
V1l 52
Start 2.398 0@ GHz Stop 2.441 86 GHz
#Res BH 516 kHz #VBH 518 kHz Sweep 1.BEE ms (1008 pts)
Marker Trace Typa H Axiz Amplitude
1 iy Freg 2.481 87 GHz £.89 dBEm
2 C1 Freg 2.439 92 GH=z 7.48 dBm

Number of hopping frequencies: 39
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Mkre 2.458 01 GHz

Fef 15 dBEm #Htten 28 dB 5.49 dBm
EES ak MWW P o, by g e e e e e T T e e _‘é
16 \
4B/ \
Offst \I
7.28 H
dB L,‘
LaPyw
V1l 52
Start 2.439 @@ GHz Stop 2.483 B8 GHz
#Res BHW 516 kHz #/BH 514 kHz Sweep 1.B66 ms (1008 pts)
Marker Trace Typa H Auxig Amplitude
1 1 Freq 2.439 92 GHz 7.23 dBm
2 (1 Freg 2.488 81 GH=z 5.49 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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FCC Section 15.247 Subclause (a) (1) (iii) / RSS@Clause A8.1 (d). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel sbalbe greater than 0.4 seconds (400 ms) withieriagh
of 0.4 seconds multiplied by the number of hopmihgnnels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE IB1.

The system makes worst case 1600 hops per secdnihoe slot has a length of 625us with 79 chanfel3H1
Packet need 1 time slot for transmitting and 1 tahe¢ for receiving. Then the system makes worse d600/2 =
800 hops per second with 79 channels. So you resle éhannel 800/79 = 10.13 times per second afat s0
period of 0.4 x 79 = 31.6 seconds you have 10.38.6& = 320.11 times of appearance.

Each Tx-time per appearance is 375.3 us (see twxt p

So we have 320.11 x 375.3 us = 120.14 ms per 8tdhsls.

% Agilent

a Mkrl 3753 ps

Ref 15 dBm #Atten 20 dB 0.7 dB
#Paak 1R 1

Log T ——

18

dB/
Offst
.28
dB

Loy

Wl 32
33 WC
AA
£t
FTun

Center 2.441 BAG GHz Span B Hz
Fes BH 1 MHz #VBH 3 MHz Sweep 8658 ps (1000 pts)

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

A DH3 Packet needs 3 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/4 = 400 hops per second with 79 channelso8dgve each channel 400/79 = 5.1 times per seanmhdo
for a period of 0.4 x 79 = 31.6 seconds you ha¥ex®1.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.625 ms (see faxt p

So we have 161.16 x 1.625 ms = 261.89 ms per &tdhsls.

4 Agilent

a Mkrl  1.625 ms
Ref 15 dBm #Atten 20 dB -8.18 4B
#Peak 1R 1
Log 1R R SV NV T g IR+
18
dB/
Offst
7.28
dB

LaAy

W1 352
53 0C
AA

£t

Center 2.441 BOA GHz Span B Hz
Res BW 1 MHz #VBH 3 MHz Sweep 3,064 ms (1000 pts)

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 5.

A DH5 Packet needs 5 time slots for transmitting arime slot for receiving. Then the system makesst case
1600/6 = 266.67 hops per second with 79 channelgo8 have each channel 266.67/79 = 3.37 timesquemd
and so for a period of 0.4 x 79 = 31.6 secondshaue 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.875 ms (see faxt p

So we have 106.49 x 2.875 ms = 306.16 ms per &tdhsls.

w5 Agilent

a Mkrl 2875 ms
Ref 15 dBm #Htten 20 dB -0.24 JB
#Peak 1R 1
Log o S +
16
dB/
Offst
.28
dB

LaPy

Wl 52
53 MC
AA

£01
Frun WA iy

Center 2,441 AGH GHz Span B Hz
Res BEW 1 MHz #VBH 3 MHz Sweep 4063 ms (10608 prs)

Verdict: PASS
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Modulation: m/4-DQPSK

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 1.

The system makes worst case 1600 hops per secdnihoe slot has a length of 625us with 79 chanfel3H1
Packet need 1 time slot for transmitting and 1 t&heé¢ for receiving. Then the system makes worse d600/2 =
800 hops per second with 79 channels. So you resle éhannel 800/79 = 10.13 times per second afat s0
period of 0.4 x 79 = 31.6 seconds you have 10.38.& = 320.11 times of appearance.

Each Tx-time per appearance is 379.6 us (see twxt p

So we have 320.11 x 379.6 us = 121.51 ms persgténds.

1% Agilent

a Mkrl 3796 ps
Ref 15 dBm #Atten 28 dB -8.17 dB
#Feak iR 1
Log Pt d A R
16
dB/
Offst
7.28
dB

Loy

H1 52
S30C
AA
£0f
FTun

Center 2.441 B@B GHz Span B Hz
Res BW 1 MHz #\BH 3 MHz Sweep 8658 ps (1060 pts)

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

A DH3 Packet needs 3 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/4 = 400 hops per second with 79 channelso8dgve each channel 400/79 = 5.1 times per seanmhdo
for a period of 0.4 x 79 = 31.6 seconds you ha¥ex®1.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.622 ms (see tatxt p

So we have 161.16 x 1.622 ms = 261.40 ms persgténds.

s Agilent

a Mkrl  1.622 ms

Ref 15 dBm #Atten 20 dB 9.44 dB
#Peak 1E 1

Log WMWWWM
18

dB/
Offst

7.28
dB

LaPwy

WL 52
53 VC
AA

£0F:

Center 2,441 600 GHz Span @ Hz
Fes BW 1 MHz #VBH 3 MHz Sweep 3.864 ms (1808 pts)

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE I85.

A DH5 Packet needs 5 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/6 = 266.67 hops per second with 79 channelgo8 have each channel 266.67/79 = 3.37 timesquamd
and so for a period of 0.4 x 79 = 31.6 secondshaue 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.871 ms (see tatxt p

So we have 106.49 x 2.871 ms = 305.73 ms per &tdhsls.

w5 Agilent

a Merl 2,871 ms
Eef 15 dBm #Atten 20 dB #.85 dB
#Peak 1R 1
Log
18
dB/
0ffst
7.28
dB

LAy

WL 352
53 MC
AA

£0F:
FTun WWMM

Center 2.441 a08 GHz Span @ Hz
Fes BH 1 MHz #YBH 3 MHz Sweep 4063 ms (18ABA pts)

Verdict: PASS
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Modulation: 8-DPSK

1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE 1.

The system makes worst case 1600 hops per secdnihoe slot has a length of 625us with 79 chanfelSH1
Packet need 1 time slot for transmitting and 1 t&he¢ for receiving. Then the system makes worse d600/2 =
800 hops per second with 79 channels. So you resle éhannel 800/79 = 10.13 times per second afat s0
period of 0.4 x 79 = 31.6 seconds you have 10.38.& = 320.11 times of appearance.

Each Tx-time per appearance is 383.1us (see natyt pl

So we have 320.11 x 383.1us = 122.63 ms per 3tdhds.

- Agilent

a Mkrl 3831 ps
Ref 15 dBm #Atten 20 dB A.42 dB

#Peak iR 1
Log Pt SN S

de/
Offst
7.28
dB

LaAuw

W1 352
53 MC
AA
Efh
FTun

Center 2.441 BBA GHz Span B Hz
Res BH 1 MHz #BH 3 MHz Sweep 8658 ps (1000 pts)

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE HS.

A DH3 Packet needs 3 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/4 = 400 hops per second with 79 channelso8dgve each channel 400/79 = 5.1 times per seanmhdo
for a period of 0.4 x 79 = 31.6 seconds you ha¥ex®1.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.628 ms (see tatxt p

So we have 161.16 x 1.628 ms = 262.37 ms per &tdhsls.

4 Agilent

a Mkrl  1.6528 ms
Fef 15 dBm #Atten 20 dB -0.87 dE

#Feak iR 1

Lag AN T b

LgAvw

Wl 52
53 WC
AA

£
FTun me

Center 2.441 608 GHz Span @ Hz
Fes BH 1 MHz #JBH 3 MHz Sweep 3064 ms (1086 pts)

Verdict: PASS
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE I85.

A DH5 Packet needs 5 time slots for transmitting anime slot for receiving. Then the system makesst case
1600/6 = 266.67 hops per second with 79 channelgo8 have each channel 266.67/79 = 3.37 timesquamd
and so for a period of 0.4 x 79 = 31.6 secondshaue 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.871 ms (see tatxt p

So we have 106.49 x 2.871 ms = 305.73 ms per &tdhsls.

w5 Agilent

a Mkrl  Z2.871 ms
Ref 15 dBm #Atten 20 dB @.47 dB
#Peak iR 1
Log O A A AR A P AP T
14
dB/
Offst
7.28
dB

LaPy

Wl 52
53 MC
AA

£
FTun WWW

Center 2,441 AGH GHz Span B Hz
Res BEW 1 MHz #VBH 3 MHz Sweep 4063 ms (10608 prs)

Verdict: PASS
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SPECIFICATION

For frequency hopping systems operating in the 2488.5 MHz band employing at least 75 hopping

channels: 1 watt (30 dBm).

gain

MAXIMUM OUTPUT POWER. See next plots.

Declared maximum antenna gain: O dBi.

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

power.

Modulation: GFSK

AT4

FCC Section 15.247 Subclause (b) / RSS-210 Clause#A(2). Maximum peak output power and antenna

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 8.40 8.86 7.10
Maximum EIRP power (dBm) 8.40 8.86 7.10
Measurement uncertainty (dB) +1.5

Modulation:11/4-DQPSK (2Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 9.23 9.83 7.22
Maximum EIRP power (dBm) 9.23 9.83 7.22
Measurement uncertainty (dB) +1.5

Modulation: 8-DPSK (3Mbps)

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 9.52 9.95 8.23
Maximum EIRP power (dBm) 9.52 9.95 8.23
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is tess 6 dBi and therefore the maximum output powerot

required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK Lowest Channel: 2402 MHz.
% Agilent
Ref 15 dBm #Atten 20 4B . 3.48 dBm
#Pagk 1
Log [P + R

%igf T T

LaPwy

Y1 352
53 FC
AR
£
FTun
Swp

Center 2,402 ABE GHz Span 18 MHz
#Res BH 3 MHz #\JBH & MHz Sweep 1OGE ms (1000 prs)

Modulation: GFSK Middle Channel: 2441 MHz.

- Agilent

Mkrl 2.448 775 GHz

Fef 15 dBm #Atten 20 dBE 5.86 dBm
#Pegk 1

n R

Offst - ™~

7.28 \
d&

AN

LaAy

V1 52
33 FC

£
FTun
Swp

Center 2.441 GEA GHz Span 18 MHz
#Res BW 3 MHz #JBH & MH=z Sweep 1066 ms (1086 pts)
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK

Highest Channel: 2480 MHz.

AT4@

3 Agilent

Ref 15 dBEm

#Atten 20 4B

Mkrl 2.473 825 GHz

7.18 dBEm

#Peak

dE/

/

s

Offst
7.08 /
dB

™~

.

LaRy

W1 52

53 FC
AA

£if
FTun

Swp

Center 2.480 BB6 GHz
#Res BH 3 MHz

#WEH & MHz

Modulation:I1/4-DQPSK

Lowest Channel: 2402 MHz

Span 16 MHz

Sweep 1066 ms (1080 grs)

# Agilent

Ref 15 dBm

#Htten 20 dB

Mkrl 2.482 §35 GHz

9.23 dBm

#Peak

I

!f1,,~”

B

N

LafAw
V1 52

53 FC
AA

£
FTun

Swp

Center 2.4082 BBB GHz
#Res BH 3 MHz

#/BW & MHz

Span 18 MHz

Sweep 1066 ms (1060 pts)

WireLess
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PEAK OUTPUT POWER (CONDUCTED)
Middle Channel: 2441 MHz.

Modulation:I1/4-DQPSK

AT4@

% Agilent

Ref 15 dBm

#Atten 20 dB

Mikrl 2.441 B35 GHz

9.83 dBm

#Peak

/

T

‘-\.\_\_\\

N

LaPy
Y1 52

33 FC

g5
FTun

Swp

Center 2.441 888 GHz
#Res BH 3 MHz

#YBH & MHz

Modulation:I1/4-DQPSK

# Agilent

Highest Channel: 2480 MHz.

Span 18 MHz

Sweep 1866 ms CLAAG prs)

Ref 15 dBEm

#Atten 26 dB

Mkr

1 2.479 865 GHz
7.22 dBm

#Peak

/

T

o~

LaAy

V1 52

33 FC

£if:
FTun

Swp

Center 2,430 G008 GHz
#Res BH 3 MHz

#YBH & MHz

Span 18 MHz

Sweep 1OGG ms (1000 pts)

WireLess
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Lowest Channel: 2402 MHz

# Agilent

Mkrl 2.481 935 GHz

Ref 15 dBm #Atten 20 dB 9.52 dBm
#Peak 1

_,-""'"H_'_—'_ _\_‘___h"‘“--__

0ffst ! o

& T
/ e,

LaAy

Vi 52
53 FC

£
FTun
Swp

Center 2.402 BAR GHz Span 18 MHz
#Res BW 3 MHz #YBH & MH=z Sweep 1066 ms (1008 pts)

Modulation: 8-DPSK Middle Channel: 2441 MHz.

% Agilent

Mkrl 2.448 935 GHz
Ref 15 dBm #Atten 20 dB 9.95 dBm
#Peak {__QL__‘
Log o 1
16
4B/ T T
Offst - IR
7.08 / N

dB -~ ha,

// I

LaAw

V1 52
33 FC

£05n
FTun
Swp

Center 2.441 G608 GHz Span 18 MHz
#Res BH 3 MHz #/BH & MHz Sweep 1066 ms (1088 prs)

WireLess
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PEAK OUTPUT POWER (CONDUCTED).
Modulation: 8-DPSK Highest Channel: 2480 MHz.

4 Agilent

Mrl 2.479 965 GHz

Ref 15 dBm #Atten 20 dBE 8.23 dBm
#Peak 1

ngff ,/ T
5t
e RS

LeAw

Wl 52
33 FC

£
FTun
Swp

Center 2,480 006 GHz Span 18 MHz
#Res BH 3 MHz #BH 8 MHz Sweep 1.AGE ms (1008 pts)
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FCC Section 15.247 Subclause (d) / RSS-210 Clads5. Band-edge compliance of conducted emissions
(Transmitter)

SPECIFICATION
Emissions outside the frequency band in whichnkenitional radiator is operating shall be at I€8&tB below the
highest level of the desired power.

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

4 Agilent

a Mkrl 2,887 MHz

Ref 15 dBm #Atten 30 dB 48.40 dB
#Peak 1

Log
16
dB/
Dffst
71.28
dB

ol
-11.9
dBEm

LAy

V1 se
33 FC
AA

E(f)
FTun
Swp

Start 2.390 088 GHz Stop 2.405 GG GHz
#Res BH 300 kHz #YBH 1 MHz Sweep 1.BGE ms (1000 pts)

Verdict: PASS
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AT4@

2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

2 Agilent

Ref 15 dBm

#Htten 30 dB

a Mkrl -3.634 MHz
56.38 dB

#Paak
Log

1

1@
dB/
Offst

7.28

dB

ol /
-13.1

dBm /
LaPw

V1 52 v

$3 FC ot
AA

£ifn
FTun

Swp

Start 2.475 008 GHz
#Res BW 308 kHz

Verdict: PASS

#VEW 1 MHz

Stop 2.499 099 GHz
Sweep 106G ms (1008 prs)

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

= Agilent

Ref 15 dBm

#Atten 30 4B

a Mkrl 2,432 MHz
53.45 dB

#Peak

1
ViaWan AT e

PV

Start 2.399 000 GHz
#Res BH 300 kHz

Verdict: PASS

#VBEW 1 MHz

Stop 24685 006 GHz
Sweep 1BGE ms (100 pts)

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

w5 Agilent

a Mkrl -3.754 MHz

Fef 15 dBm #Atten 30 dB 56.38 dB
#Peak

&EF AT S N e N N
e/ (VY Y
.28 \

dB '

ol \
-13.2

dBEm
LaRy \

Yl 52 \ |1,

53 ;g B O N Y N AP O TS

£t
FTun
Swp

Start 2.475 B@6 GHz Stop 2.4490 000 GHz
#Res BH 380 kHz #BEH 1 MHz sveep 1BGE ms (1088 prs)

Verdict: PASS
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Modulation: TI/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

# Agilent

a Mkrl 2147 MHz

Ref 15 dBm #Atten 30 4B 48.90 4B
#Peak

=

Start 2.390 800 GHz Stop 2.405 008 GHz
#Res BH 300 kHz #JBH 1 MHz Sweep 1066 ms (1688 pts)

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgehext plot.

# Agilent

a Mkrl -3.589 MHz

Ref 15 dBm #Atten 38 dB 55.83 dB
#Peak

WWM w:( | WWWMMW

Start 2.475 000 GHz Stop 2.498 A0 GHz
#Res BW 300 kHz #UBH 1 MHz Sweep 186G ms (1006 pts)

Verdict: PASS

Report No: (NIE)
43480RRF.002 Page 44 of 170 2014-12-04



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

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

4 Agilent

Fef 15 dBm

#Htten 30 dB

AT4@

a Mkrl 2,237 MHz
51.87 dB

#Peak

|
1

o o

[y
A

Lo

Start 2.398 088 GHz
#Res BW 300 kHz

Verdict: PASS

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

#YEH 1 MHz

Stop 2.485 B89 GHz

Sweep 1066 ms (1800 pts)

Ref 15 dBm

#Atten 30 dB

a Mkrl -3.438 MHz
2479 dB

#Peak
Log

18
dB/
Offst

7.28
dB

ol
-14.6

dBm
LaAw

V1 52

33 FC
AA

£05n
FTun

Swp

Start 2,475 906 GHz
#Res BH 300 kHz

Verdict: PASS

#YBH 1 MHz

Stop 2.490 6068 GHz
Sweep 1066 ms (1088 prs)
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF)eS®xt plot.

#2 Agilent

Mkrl 2.482 812 GHz

Ref 15 dBm #Atten 30 dB 7.32 dBm
#Peak

53 EEWWWWWWV” "
£0f
FTun
Swp
Start 2.390 @88 GHz Stop 2.485 A6 GHz
#Res BH 200 kHz #\BH 1 MHz Sweep 1066 ms (1008 pts)

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFFgeshext plot.

# Agilent

a Mkrl -3.589 MHz

Ref 15 dBm #Atten 30 dB 55.45 dB
#Peak L

Log

18 2.

\

Dffst

7.28 / \

dB

Dl {

-14.8

V1 52 mfﬁf xxh

rF
53 Egmﬁm#wﬂM#Wme Whﬁ“ﬁhﬂmwwﬂﬂwhmwa«mMﬁw¢ihﬁmnn«wwwuh
£
FTun
Swp
Start 2.475 @80 GHz Stop 2.490 @80 GHz
#Res BH 200 kHz #\BH 1 MHz Sweep 1066 ms (1008 pts)

Verdict: PASS
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3. LOW FREQUENCY SECTION (HOPPING ON). See nexiplo

AT4@

% Agilent

Fef 15 dBm #Htten 30 dB

a Mkrl 2,192 MHz
03.34 dB

#Peak
Log

18
dB/

Dffst
7.28

dB

]
-13.4

dBm
LgPy

V1 s

iR

53 EEwmemﬂwmuuwwh#wwwmwﬂmhwwmmmmwwuﬁmMm»wwammwa;ﬁJ

£01n
FTun

Swp

Start 2,398 88@ GHz
#Res BH 308 kHz

Verdict: PASS
4. HIGH FREQUENCY SECTION (HOPPING ON). See nexitpl

#YEH 1 MHz

Stop 2.485 B8 GHz
Sweep 1066 ms C1AGH pts)

3 Agilent

Ref 15 dBm #Atten 30 dB

a Mkrl -3.583 MHz
54.57 dB

#Peak
Log

18 o "
dB/

1.28

Dffst \
B

ol \
-14.6

dBm

LaRw
W1 32

53 FC
AR

£0fn
FTun

Swp

Start 2,475 080 GHz
#Res B 388 kHz

Verdict: PASS

#YBH 1 MHz

Stop 2.49@ 0600 GHz
Sweep 1.066 ms (106@ pts)
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FCC Section 15.247 Subclause (d) / RSS-210 Clause % Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidths outside the frequencydbarwhich the intentional radiator is operatirge tadio
frequency power that is produced by the intentioadiator shall be at least 20dB below that in6@ kHz
bandwidth within the band that contains the highestl of the desired power.

RESULTS:

Modulation: GFSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seextglot).

# Agilent

Mkrl 2.482 GHz

Ref 168 dBm #Atten 30 dB 7.70 dBm
#Peak o

dE/
Offst
7,25
dB

]
-12.3
dBm

LaPy

UL 52

$3 FC WMWMWW
AR

£

FTun

Swp

Start 30 MHz Stop 25.088 GHz
#Res BH 100 kHz #VEH 3608 kHz Sweep 2,387 5 (8192 pts)

Note: The peak above the limit is the carrier fiery.
Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see xteplot).

AT4@

. Agilent

Ref 18 dBm #Atten 38 dB

Mkrl 2.441 GHz
7.83 dBm

#Paak 4

V1 52
33 FC
AA

Start 38 MHz
#«Res BH 188 kHz #\JBH 308 kHz

Note: The peak above the limits is the carrierdieatgy.
Verdict: PASS

3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

% Agilent

Stop 25.880 GHz
Sweep 2.387 5 (8192 pts)

Ref 18 dBm #Htten 30 dB

#Peak G

W1 52
53 FCWW”W“W
AA

Start 30 MHz
#Res BW 160 kHz #\BH 360 kHz

Note: The peak above the limits is the carrierdiestpy.
Verdict: PASS

Stop 25808 GHz
Sweep 2.387 5 (8192 pts)
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Modulation: TI/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seextglot).

% Agilent

Mkrl 2.482 GHz

Ref 16 dBm #Atten 30 dB 6.79 dBm
#Peak 3

vl s2
53 FC WWM*W“
AR

Start 30 MHz Stop 25.886 GHz
#Res BH 108 kHz #BH 300 kHz Sweep 2.387 5 (8192 pts)

Note: The peak above the limits is the carrierdetry.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see xteplot).

% Agilent

Ref 16 dBm #Atten 30 dB ?-.58 dBm
#Peak 7

Start 38 MHz Stop 25088 GHz
#Res BH 106 kHz #UBK 308 kHz Sweep 2,387 5 (8192 pts)

Note: The peaks above the limits are the carreggfencies.
Verdict:PASS
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

Mkrl 2.481 GHz
Ref 18 dBm #Atten 30 dB 4.55 dBm

#Peak 1

Start 30 MHz Stop 25,808 GHz
#Res BW 100 kHz #\JBH 300 kHz Sweep 2,387 5 (8192 pts)

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

Verdict: PASS

Modulation: 8-DPSK

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (seexthglot).

¥ Agilent

Mkrl 2.482 GHz

Ref 18 dBm #fAtten 30 dB 4.21 dBm
#Peak

S

Start 30 MHz Stop 25.680 GHz
#Res BW 108 kHz #'BH 308 kHz Sweep 2.387 s (8192 pts)

Note: The peak above the limits is the carrierdieatpy.
Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see xteplot).

W Agilent

Mkrl 2.441 GHz

Ref 18 dBm #Atten 30 B 6.42 dBm
#Peak G

W1 52
33 FC
AR

Start 30 MHz Stop 25.808 GHz
#Res BH 108 kHz #JBH 300 kHz Sweep 2.387 5 (B192 pts)

Note: The peaks above the limit are the carriegfencies.
Verdict: PASS
3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see ngatot).

4 Agilent

Mkrl 2.481 GHz

Ref 16 dBm #Atten 30 dB 4,78 dBm
#Peak 4

W1 52
53 FC
AR

Start 38 MHz Stop 25088 GHz
#Res BH 106 kHz #UBK 308 kHz Sweep 2,387 5 (8192 pts)

Note: The peak above the limit is the carrier fierty.
Verdict: PASS
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WireLess

FCC Section 15.247 Subclause (d) / RSS-210 Clause 3 Emission limitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 815(2)):

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 asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &ktd above 1000 MHz. Radiated emission limithésé
three bands are based on measurements employangeage detector.

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

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotateidf a@d the
antenna height was varied from 1 to 4 meters b the 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 30zMB00
MHz and at distance of 1m for the frequency ran@gaHr-25 GHz.

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

Note: The spurious emissions below 1 GHz do noedédn either the operating channel or the moduiatiode
selected in the EUT.

Spurious levels operating (radiated) closest to liih

Spurious frequency Polarization Detector Emission Level Measurement
(MHz) (dBpV/m) Uncertainty (dB
83.229 \% Quasi-peak 23.81 +4.12
199.993 vV Quasi-peak 22.38 +4.12

Frequency range 1 GHz-25 GHz
Modulation: GFSK

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBpV/m) Uncertainty (dB)
\YJ Peak 47.80 +4.0
2.32818
\ RMS 35.76 +4.0
\ Peak 48.10 +4.0
2.488073
\YJ RMS 36.36 +4.0
\YJ Peak 47.81 +4.0
2.671233
\YJ RMS 37.01 +4.0

2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBuV/m) Uncertainty (dB)

2 326844 \Y Peak 47.83 +4.0

\ RMS 35.81 +4.0

2 486560 \Y Peak 49.23 +4.0

\YJ RMS 36.47 +4.0

2 797100 \YJ Peak 48.12 +4.0

\YJ RMS 37.94 +4.0
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

WireLess

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
2 354367 Y Peak 47.47 +4.0
\Y RMS 36.54 +4.0
2.357196 v Peak 48.44 +4.0
\Y; RMS 35.78 +4.0
2 490708 \Y; Peak 49.08 +4.0
\% RMS 36.31 +4.0
Verdict: PASS
Modulation:I1/4-DQPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level] Measurement
(GHz) (dBuV/m) Uncertainty (dB)
V Peak 45.10 +4.0
1.983700
\% RMS 34.07 +4.0
Y Peak 47.88 +4.0
2.368236
\Y RMS 35.72 +4.0
\Y Peak 48.44 +4.0
2.494558
\Y; RMS 36.86 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
\Y Peak 47.67 +4.0
2.321633
\Y; RMS 36.11 +4.0
\Y Peak 47.87 +4.0
2.387772
\% RMS 35.80 +4.0
Y Peak 49.02 +4.0
2.495419
\Y RMS 36.47 +4.0
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3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)

\Y Peak 48.23 +4.0
2.354289

\Y RMS 36.59 +4.0

\Y Peak 47.98 +4.0
2.814567

\Y; RMS 37.62 +4.0

V Peak 49.40 +4.0
2.483638

\Y RMS 37.40 +4.0

Verdict: PASS

Modulation: 8-DPSK

1. CHANNEL: LOWEST (2402 MHz).

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

\Y, Peak 47.66 +4.0
2.343108

\% RMS 35.51 +4.0

\% Peak 48.44 +4.0
2.487527

Vv RMS 36.43 +4.0

Vv Peak 48.32 +4.0
2.534633

\Y, RMS 37.22 +4.0

2. CHANNEL: MIDDLE (2441 MHz).

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)

\Y Peak 46.53 +4.0
2.238167

\Y; RMS 35.34 +4.0

\Y Peak 47.63 +4.0
2.361892

V RMS 35.72 +4.0

\Y Peak 48.13 +4.0
2.491291

\Y RMS 36.30 +4.0
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3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)

\Y Peak 47.83 +4.0
2.356884

\Y RMS 35.55 +4.0

\Y Peak 48.82 +4.0
2.494602

\Y; RMS 36.44 +4.0

V Peak 47.39 +4.0
2.691433

\Y RMS 37.17 +4.0

Verdict: PASS

Report No: (NIE)
43480RRF.002 Page 57 of 170 2014-12-04



AT4 wireless, S.A.

Parque Tecnol6gico de Andalucia,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia
www.atdwireless.com - C.I.LF. A29 507 456

FREQUENCY RANGE 30 MHz-1000 MHz.

Ref 70 dBuvV/m

RBW 100 kHz
VBW 300 kHz
Att 0 dB SWT 100 ms

AT4@

70

o0

=50

egeds |
4

=30

] I|

e

mapc et

e

—-10

—-20

-30

Start 30 MHz

97 MHz/

(This plot is valid for all three channels andrathdulation modes).

Stop 1 GHz

WireLess
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FREQUENCY RANGE 1 GHz to 3 GHz.
Modulation: GFSK
CHANNEL: Lowest (2402 MHZz).

Ref Level 20.00 dBuv/m
@ Att
TOF
1 Frequency Sweep

0dB ® SWT 1z ® VBW 3 MHz

70 dBpwim

H1 74.000 dBps/r

MultiView | Spectrum

AT4@

WireLess

& RBW 1 MH.

z

Mode Auto Sweep

B0 dBpvfm

S0 dEpv/m

H2 54,000 depv/m

iy

20 depw/m

20 depw/m

10 depw/m

0 dBpv/m

-10 dBpvfm

1.0 GHz

30000 pts

200.0 MHz/

3.0 GH=z

Note: The peak shown in the plot is the carriegdiency.
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Modulation: 8-DPSK
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e e e b e s e A A S AR

40 dBpvm

30 dBpvfm

20 dBpvfm

10 dBpv/m

0 depy/m

-10 depv/m

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz

Modulation:I1/4-DQPSK

MultiView | Spectrum -

Ref Level 80.00 dBuv/m @ RBW 1 MHz

@ Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpiym

70 dBpvm

60 dBpvfm

H2 54,000 dBpvim
S0 dBpvm: ‘

st oA AL A A A

40 dBpvfm

30 dBpim

20 dBpv/m

10 dBpv/m

0 dBpsfm

-10 depv/m

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz
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Modulation: 8-DPSK

Ref Level 80.00 dBuv/m
& ALt
TOF

1 Frequency Sweep

MultiView | Spectrum

AT4@

WireLess

& RBW 1 MHz
0dB ® SWT 1s & VBW 3 MHz

Mode Auto Sweep

70 dBpvfm

H1 74,000 dBpy/m

60 dBpvfm

S0 dBpWm

H2 54.000

dB v

40 dBpWfm

e B O O U O TS SROPP OIS RO RO PRI

30 depivm

20 depivm

10 dBpv/m

0 depvy/m

-10 dBpv/m

2.4835 GHz

10000 pts

1.65 MHz/

2.5 GHz
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Appendix B —Test result “Bluetooth Low Energy”
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TEST CONDITIONS

Power supply (V):

Type of power supply = DC Voltage from rechargedda#ery
Type of antenna = Integral antenna

Declared Gain for antenna = 0 dBi

TEST FREQUENCIES:
Lowest channel: 2402 MHz
Middle channel: 2440 MHz

Highest channel: 2480 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielulet and connected to the spectrum analyzer udiog bbss
calibrated RF cable. The measurement readingsoarected with the cable loss (dB).

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechbamber. 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-25 GHz (1 GHz-18 GHz Dmuitge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHrithperformed at a distance closer than the pedistance,
an inverse proportionality factor of 20 dB per déads used to normalize the measured data for rditierg
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.
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RESULTS

(see next plots).

Occupied Bandwidth

AT4@

WireLess

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.066 1.067 1.068
-26 dBc bandwidth (MHz) 1.275 1.282 1.283
Measurement uncertainty (kHz) +7
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Lowest Channel

H Agilent

Ref 18 dBm #Atten 20 dB
#Peak

Log

16 FAR VAN o AN
4B/ o g
Eﬁlf;%t > ff e
dB e [ LA

LaAw

M1 52
Center 2,482 BAA GHz Span 3 MHz
#Res BH 38 kHz #/BH 388 kHz Sweep 313 ms (1000 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.8656 MHz x dB  -26.00 dB

Transmit Freq Error  25.566 Hz
% dB Bandwidth 1.275 MHz

Middle Channel

4 Agilent
Ref 18 dBm #Atten 20 dE
#Peak
Log
18 ATl vy
dB/ /W e
?ggt >/ A
dB S L
vy " kh\
W w
LaAy
Ml 52
Center 2.440 BAG GHz Span 3 MHz
#Res BH 30 kHz #VBHW 308 kHz Sweep 313 ms (1OAB pts)
Occupied Bandwidth Occ BH % PWr  99.00 7
1.8665 MH=z ®x dB -26.00 dE

Transmit Freg Error  1.5808 kHz
% dB Bandwuidth 1.282 MHz
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Highest channel

=5 Agilent

Ref 18 dBm #Atten 20 dE
#Peak

Log
16 o S

dB/ o 2

Offst 4 “-

1.28 =
dB f‘“"“"xu./

7t
ﬂa
b

LaAy

Ml =2

Center 2,480 080 GHz Span 3 MHz
#Res BH 30 kHz #/BH 300 kHz Sweep 313 ms (1086 pts)
Occupied Bandwidth Occ BH % Pur  99.09

1.0676 MHz x dB  -26.00 dB

Transmit Freq Error  114.526 Hz
% dB Bandwidth 1.283 MHz
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Section 15.247 Subclause (a) (2) / RSS-210 A8.2. GadB Bandwidth

SPECIFICATION
The minimum 6 dB bandwidth shall be at least 50@.kH

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 672.7 674.7 670.7
Measurement uncertainty (kHz) +7

Verdict: PASS
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6 dB BANDWIDTH.
Lowest Channel

32 Agilent

AT4@

Ref 18 dBm #Atten 20 dB

a Mikrl 6727 kHz
-0.84 dB

#Paak

18 ii/f—n_mnraJ"xuugﬁd

LaAy

V1 52

33 FC
AA

£0fh
250k

Swp

Center 2.482 BOA @ GHz

#Res BW 108 kHz #YBH 368 kHz

Middle Channel

= Agilent

Span 2 MHz
Sweep 1AGE ms (1000 prs)

Ref 18 oBm #Atten 268 B

a Mkrl 674.7 kHz
-3.62 dB

#Peak
Log

16 LR P

dB/

Offst e

1.28 v

dB £

Dl /
51

dBm
LaPwy

V1 52

53 FC
AA

£0f
f>hak

Swp

Center 2,448 GG B GHz

#Res BH 198 kHz #\BW 300 kHz

Span 2 MHz
Sweep 1066 ms (1600 pts)

WireLess
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Highest Channel

AT4@

= Agilent

Ref 18 dBm

#Atten 20 dB

a Mkrl 678.7 kHz

3.8a5 dB

#Peak

Al e

“‘xhh\\\

Center 2,480 600 6 GHz
#Res BH 106 kHz

#VEW 300 kHz

Span 2 MHz

Sweep 1BGE ms (1000 pts)

WireLess
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4pdimum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 240828 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum peak conducted output power was meaausig the method according to point 9.1.1. of
Guidance for Performing Compliance MeasurementsDagital Transmission Systems (DTS) Operating
Under §15.247 558074 D01 DTS Meas Guidance v03ad2dd)5/06/2014.

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

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: 0 dBi.

Lowest frequency Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 1.20 1.22 -0.06
Maximum EIRP power (dBm) 1.20 1.22 -0.06
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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CONDUCTED PEAK POWER.

Lowest frequency

AT4@

w5 Agilent

Fef 18 dBm

#Atten 20 dE

Mkrl 2.481 931 GHz
1.28 dEm

#Peak

4B/ e

""-\\

S

N

LaAw

W1 52

53 FC
AA

£0f
FTun

Swo

Center 2,402 006 GHz
#Res BH 2 MHz

Middle frequency

- Agilent

#YBW § MHz

Span B MHz
Sweep 1BGE ms (1000 pts)

Ref 18 dBm

#Atten 20 dB

Mkrl 2.439 94/ GHz
1.22 dBm

#Peak

4B/ T
Offst e

—

|

™

LaPy
Ml 52

33 FC
AA

£01:
FTun

Swp

Center 2.440 BBB GHz
#Res BH 2 MHz

#BW 8 MHz

Span 6 MHz
Sweep 1.B66 ms (100A prs)

WireLess
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Highest frequency

# Agilent

AT4@

Ref 18 dBm

#Atten 20 dB

Mkrl 2.479 859 GHz
-0.86 dBm

#Peak
Log

o

18
dB/

]

Offst -
128
dB e

LaAv

V1 352

33 FC
AA

£0F)
FTun

Swp

Center 2.480 BBR GHz
#Res BH 2 MHz

#YBH & MHz

Span 6 MHz
sweep 1.066 ms (1008 pts)

WireLess
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Section 15.247 Subclause (d) / RSS-210 A8.5. Enassiimitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastiB(below that
in the 100 kHz bandwidth within the band that corgeahe highest level of the desired power. If tifsgsmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, tienaation
required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement 0.85 0.93 -0.66
(dBm)
Measurement uncertainty (dB) +1.5

Lowest frequency 2402 MHz

All peaks are more than 20 dB below the limit.

Middle frequency 2440 MHz
All peaks are more than 20 dB below the limit.

Highest frequency 2480 MHz
All peaks are more than 20 dB below the limit.

Verdict: PASS
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CH LOW:

AT4@

A Agilent

Ref 18 dBm #Htten 48 dB

Mkrl 13.696 GHz
-44.31 dBm

#Peak
Log

1@
de/

Offst
1.28
dB

ol
-19.2

dBEm
LaAw

AA

" s Www
53 FC

£
FTun

Swp

Start 30 MHz
#Res BH 188 kHz #WBH 3680 kHz

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

Stop 25.800 GHz
Sweep 2.387 5 (8192 pts)

= Agilent

Ret 1@ dBm #Atten 48 dB

Mkrl 13.885 GHz
-42.96 dBm

#Peak
Log

18
dB/

Offst
1.28
dB

U1 S2iiﬁiﬁHH'J~4iﬂHiNiiﬂﬁE!!“lHuﬁﬂuuw‘ug1hFﬁﬁ“nﬂﬁﬁ*1Hhﬂiiﬂﬂﬂﬁnhﬁﬁﬂihlﬂﬂﬂﬂﬂﬁ
53 FC

Start 30 MHz
#Res BH 100 kHz #BH 308 kHz

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

Stop 25808 GHz
Sweep 2.387 5 (8192 pts)

WireLess

Report No: (NIE)

43480RRF.002 Page 93 of 170

2014-12-04



AT4 wireless, S.A.
Parque Tecnoldgico de Andalucia, O,
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A ’ 4

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

CH HIGH:

# Agilent

Mkrl 13.693 GHz

Fef 18 dBm #Atten 40 dB -43.42 dBm
#Peak

Y1 $2 M
$3 FC

Start 30 MHz Stop 25800 GHz
#Res BW 100 kHz #«VBH 388 kHz Sweep 2387 5 (8192 pts)

Note: The peak above the limit is the carrier fiey.
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Section 15.247 Subclause (d) / RSS-210 A8.5. Bantiye emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in whichnkenitional radiator is operating shall be at I€8&tB below the
highest level of the desired power. If the tranggnitomplies with the conducted power limits basedhe use of
RMS averaging over a time interval, the attenuatezjuired shall be 30 dB instead of 20 dB.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.
See next plot.

Agilent

Mkrl 2.482 01 GHz

Ref 16 dBm #Atten 40 4B 1.14 dBm
#Peak

dB/
Offst
1.28
db

] Q o
-18.49
B

LaPyw
V1l 52
Start 2.350 0@ GHz Stop 2.412 86 GHz
#Res BHW 186 kHz #/BH 308 kHz Sweep 5.927 ms (1008 pts)
Marker Trace Typa H Auxig Amplitude
1 1 Freq 2,482 B1 GHz 1.14 dBm
2 (1 Freg 2.397 17 GH=z -49.79 dBm
3 1 Freg 2.398 B9 GH=z -5A.28 dBm

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

AT4@

WireLess

Agilent

Mkrl 2.479 94 GHz

Fef 16 dBm #Atten 40 dB -0.42 dBm
#Peak 1
Lo ?
14
dB/
Offst
1.28
o Ll : ;
_D04 S R Vo e el ey R L T e R L T s T
dBm
LaPyw
V1l 52
Start 2460 @@ GHz Stop 2,700 86 GHz
#Res BHW 186 kHz #/BH 308 kHz Sweep 22.98 ms (1008 pts)
Marker Trace Typa H Auxig Amplitude
1 1 Freq 2.479 94 GHz -A.42 dBm
2 (1 Freg 2.567 39 GH=z -48.31 dBm
3 1 Freg 2527 27 GH=z -48.51 dBm

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-210 A8.5. Pospmctral density

SPECIFICATION

For digitally modulated systems, the power spededisity conducted from the intentional radiatoth® antenna
shall not be greater than 8 dBm in any 3 kHz bairihg any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the metho&BKP
(Peak PSD) according to point 10.2. of Guidance Rarforming Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.888074 DO1 DTS Meas Guidance v03r02 dated
05/06/2014.

Power spectral density (see next plots).

Lowest frequency] Middle frequency| Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) -2.00 -1.82 -3.32
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Power spectral density.
Lowest Channel

% Agilent

Ref 18 odBm #Atten 20 B . -2.08 dBm
#Peak ‘

19
dB/ —~ ﬂww/s S ]

LaPwy

Y1 352
53 FC
AR
£
f>50k
Swp

Center 2,402 GG A GHz Span 1.81 MHz
#Res BH 30 kHz #\BH 300 kHz Sweep 1OGE ms (1000 prs)

Middle Channel

4 Agilent

Mikrl 2.439 997 4 GHz

Ref 16 dBm #Atten 20 dB -1.82 dBm
#Peak ‘

10
dB/ —~ //’\_.\/‘\\/"\_,/“‘/)\WW__,_E

LaAw

V1 32
53 FC
AA
£Cfn
5@k
Swp

Center 2.448 GBB B GHz Span 1.812 MHz
#Res EW 20 kHz #JBH 200 kHz Sweep 1AGE ms (1000 pts)
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Highest Channel

# Agilent

Mkrl 2.479 997 4 GHz

Ref 18 dBm #Atten 20 dB -3.32 dBm
#Peak

Log

1m ;
A A O
1.28

LaAwy

W1 52
33 FC
AA
E£0f
56k
Swp

Center 2,430 BOA B GHz Span 1.886 MHz
#Res BH 30 kHz #UBH 308 kHz sweep 1066 ms (1808 pts)
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Section 15.247 Subclause (d) / RSS-210 A8.5. Envsdimitations 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 815(2)):

Frequency Range | Field strength (uV/m Field strength Measurement
(MH2z) (dBuV/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 asetiaan measurements employing CISPR quasi-peastdete
except for the frequency bands 9-90 kHz, 110-499 &ktd 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 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 ttfie maximum radiated emission.

Measurements were made in both horizontal andce¢pianes 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 cormctfiactor to the measured level from the spectroatyaer. This
correction factor includes antenna factor, cabds lnd pre-amplifiers gain.

The equipment transmits continuously in the setectannel so it is not necessary a duty cycle ctorefactor.
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Frequency range 30 MHz-1000 MHz

The spurious signals detected do not depend copbating channel.

Spurious levels closest to the limit.

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuV/m) Uncertainty (dB
211.269 H Quasi-peak 26.58 +4.12
750.104 H Quasi-peak 28.37 +4.12
875.113 Vv Quasi-peak 30.70 +4.12

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsomed levels in the 1-25 GHz range including thatrigted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see netg)pl

Spurious signals with peak levels above the aveiage(54 dBuV/m at 3 m) are measured with RMSedébr for
checking compliance with the average limit.

1. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement

(GHz) (dBpV/m) Uncertainty (dB
2.371615 \/ Peak 48.01 +4.00
2.497268 H Peak 48.71 +4.00
2.580167 V Peak 49.69 +4.00
13.264250 \Y Peak 52.10 +4.00
Peak 58.36 +4.00

17.68125 H

RMS 46.08 +4.00

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GH2) (dBuV/im) Uncertainty (dB
2.335668 V Peak 48.11 +4.00
2.497778 H Peak 48.81 +4.00
2.788367 H Peak 49.23 +4.00
Peak 54.18 +4.00
14.421250 H
RMS 42.85 +4.00
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

WireLess

Spurious frequency Polarization Detector Emission Level Measurement
(GH2z) (dBuV/m) Uncertainty (dB
2.372932 H Peak 48.60 +4.00
2.495076 Vv Peak 49.00 +4.00
2.758167 \'% Peak 49.25 +4.00
11.24725 H Peak 52.23 +4.00
14.469750 \% Peak 53.59 +4.00
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

REW 100 KkHz
VBW 300 kHz

Ref 70 dBuv/m Att 0 dB SWT 100 ms
70

—60

—50

FCCls

F-10

—-20

-30

Start 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.
CHANNEL: Lowest (2402 MHz).

Multiview | Spectrum

AT4@

WireLess

© RBW 1 MHz
0dB ® SWT 13 ® VBW 3 MHz

Ref Level 80.00 dBui//m
- Att
TOF

Mode Auto Sweep

1 Frequency Sweep

H1 74,000 dBp/m
70 dBpv/m

60 dBpvfm

HZ 54.000 dBpv/m

S50 dBpv/m

30 dBpv/m

20 dBpvfm

10 dBpv/m

0 dBpvfm

-10 depvém

1.0 GHz 30000 pts 200.0 MHz/
Note: The peak shown in the plot above the limihes carrier frequency.

CHANNEL: Middle (2440 MHz).

|

Multiviiew | Spectrum

3.0 GHz

Ref Level 20,00 dBpv/m
- Att
TOF

® RBW 1 MHz

0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

H1 74.000 dBpvim

70 dBpv/m

60 dBpv/m

H2 54,000 dBpv/mr

S0 dBpv/m

Lo

WMW“‘WWW

20 dBprd/m:

20 dBpv/m

10 dBpvfm

0 dBpv/m

-10 dBpwfm

1.0 GHz

30000 pts 200.0 MHz/

3.0 GHz

Note: The peak shown in the plot above the limihes carrier frequency.
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CHANNEL: Highest (2480 MHz).

MultiView ¢ II Spectrum | <

Ref Level £0.00 dBuv/m & RBW 1 MHz

® Att O0dE ® SWT 1 s & VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

—————H1 74.000 depv/m
70 dBuvim

60 dBpv/m

H2 54,000 dBpy/mr

50 dBpsm

30 depv/m

20 depvim

10 deprsm

0 dBpvfm

-10 dBpsim:

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot above the limihes carrier frequency.

FREQUENCY RANGE 3 GHz to 18 GHz.
CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum | -

Ref Level 80.00 dBuv//m & RBW 1 MHz

& Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpy/m

70 dBpvfm

60 dBpifm

H2 54,000 depv/m

S0 depvfm

40 dBpV/m u_..‘_"u_.'mu Lagia .W “'“luh -

20 depvfm

10 dBpv/m

0 depy/m

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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CHANNEL: Middle (2440 MHz).

AT4@

WireLess

m

1 Frequency Sweep

H1 74.000 dBpv/m

MultiView =| Spectrum
Ref Level 80.00 dBuv/m & RBW 1 MHz
@ Att 0dE ® SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

70 dBpvfm
60 dBpvfm
HZ 54,000 dBuv/m
S0 dBpWfm T | T i e o wm
40 dBpv/m e - W

10 depifm

0 dBphim

-10 depiym

3.0 GHz 30000 pts

1.5 GHz/

18.0 GHz

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum l -
Ref Level £0.00 dBLA m ® RBW 1 MHz

@ Att 0dB & SWT 15 ® VBW 3 MHz Mode Auto Sweep

TOF

1 Frequency Sweep

H1 74.000 dBpfm
70 dBuv/m
60 dBuv/m
H2 54.000 dBpv/im
S0 depvim
40 dB v/ .:';..‘“"—‘Lw —— —W’
— ""W

20 dBpvm
10 depvim
0 depv/m
-10 dBpvim
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

MultiView | Spectrum

Ref Level 80.00 dBuv/m
& ALt
TOF
1 Frequency Sweep

0dB ® SWT 1s & VBW 3 MHz

AT4@

WireLess

[T]

& RBW 1 MHz

Mode Auto Sweep

70 dBpvfm

H1 74,000 dBpy/m

60 dBpvfm

S0 dBpWm

H2 54.000

40 dBpifm

3048 vm —

20 depivm

Py

T rOrY) Ty

10 dBpv/m

0 depvy/m

-10 dBpv/m

18.0 GHz

30000 pts

26.0 GHz

(This plot is valid for all three channels).
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WireLess

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTEBND)
CHANNEL: Lowest (2402 MHz).

MultiView I| Spectrum l -

Ref Level 20.00 dBpi//m @ RBW 1 MHz

@ Att 0dB & SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 depvim

60 dBpv m

HZ 54.000 dBpv/m

S0 dBpim

40 dBuv/m

30 depvm

20 dBpvm

10 dBpv/m

0 depv/m

-10 dBpvim

2.31 GHz 10000 pts 8.0 MHz/ 2,39 GHz

CHANNEL: Middle (2440 MHz).

MultiView | Spectrum l o

Ref Level 20.00 dBv/m & RBW 1 MHz
@ Att 0dB & SWT 1s @ VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpvm

70 dBpvm

60 dBpv m

HZ 54.000 dBpv/m

S0 dBpim

40 dBpdm

"

30 depvim

20 depvim

10 dBpvm

0 dBpv/m

-10 dBpvfm

2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz
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WireLess
CHANNEL: Highest (2480 MHz).

MultiView I| Spectrum | -

Ref Level 20.00 dBpi//m @ RBW 1 MHz

@ Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpvm

70 dBpv M

60 dBpim

H2 54,000 dBpv/m

S0 dBpvm
WWM«WWWWMWWWMWMWWWM

40 dBpdm

30 depvim

20 dBpvm

10 depvim

0 depv/m

-10 dBpvfm

2.31 GHz 10000 pts 8.0 MHz/ 2.39 GHz

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)
CHANNEL: Lowest (2402 MHZz).

MultiView | Spectrum | v

Ref Level 20.00 dBv/m & RBW 1 MHz

@ Att 0dE ® SWT 1z ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74,000 dBpv/m

70 dBpm

60 dBuv/m

H2 54,000 dBpv/m

S0 dBpvm

40 dBpvm

30 depvim

20 depvim

10 dBpvm

0 dBpv/m

-10 depyvfm

2.4835 GHz 10000 pts 1.65 MHz/ 2.5 GHz
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CHANNEL: Middle (2440 MHz).

& Att
TOF

MultiView | Spectrum
Ref Level £0.00 dBLA m

AT4@

WireLess

@ RBW 1 MHz

0dB ® SWT 15 ® VBW 3 MHz

1 Frequency Sweep

70 dBuv/m

H1 74,000 dBpv/m

Mode Auto Sweep

60 dBuv/m

Hz 54.000

40 depvim

S0 depvim

30 dBpv m

20 dBpv m

10 depvim

0 depv/m

-10 dBpvim

2.4835 GHz

10000 pts

1.65 MHz/

2.5 GHz

CHANNEL: Highest (2480 MHz).

MultiView ©

& Att
TOF

| Spectrum

Ref Level £0.00 dBLA m

@ RBW 1 MHz

0dB ® SWT 15 ® VBW 3 MHz

1 Frequency Sweep

70 dBuv/m

H1 74,000 dBpv/m

Mode Auto Sweep

60 dBuv/m

H2 54,000 dBpv/m

40 depvim

S0 depvdm

30 dBpv m

20 dBpv m

10 depvim

0 depv/m

-10 dBpvim

2.4835 GHz

10000 pts

1.65 MHz/

2.5 GHz
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WireLess

Appendix C —Test resultWiFi 2.4 GHz

(802.11b/g/n20)”
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TEST CONDITIONS
Power supply (V):

Type of power supply = DC Voltage from rechargedda#ery

Type of antenna = Integral antenna

Declared Gain for antenna = 0 dBi

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:

Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz

The test set-up was made in accordance to theagewrisions of FCC DTS Measurement KDB 558074 D01
DTS Meas Guidance v03r02.

The embedded test mode was used to configure tiet&tontinuously transmit at a specified outpuvpowith
different modes and modulation schemes.

WiFi 2.4 GHz: 802.11b, 802.11¢g, 802.11n20 (20 MiHarmel bandwidth).

The field strength at the band edges was evaldateshch mode and on each chain individually onldieest and
highest channels at the rated power for the chamm#r test. Where the power at the edge chanrasldower
than the power at the center channels additionasorements were made at the adjacent channels.

During transmitter test the EUT was being contoblly the embedded test software to operate in gncmus
transmit mode on the test channels as requirednagach of the different modulation modes.

The data rates of 1Mb/s for 802.11b, 6Mb/s for 808.and 6.5 Mb/s for 802.11n20 were selected based
preliminary testing that identified those ratesresponding to the worst cases for output powerbamdi edge
levels at restricted bands.

The conducted RF output power was adjusted acaptdithe client’s supplied adjustment values (sdewing
table), which were selected in the test software:
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Mode  BW (MHz) Chamnel/ o iaRate  FOwer
Freq. adjustment
802.11b 20 1/2412 1 Mbps 15
2/2417 15
6 /2437 15
10/ 2457 15
11/ 2462 15
802.11g 20 1/2412 6 Mbps 16
2/2417 16
3/2422 16
6 /2437 16
9/ 2452 16
10/ 2457 16
11/ 2462 16
802.11n 20 1/2412 6.5 Mbps 15
2/2417 15
3/2422 15
6 /2437 15
9/2452 15
10/ 2457 15
11/ 2462 15

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielo@u and it is connected to the spectrum analyseg as
calibrated low loss RF cable. The reading in trecgpm analyser is compensated with the cabledbsach
measurement frequency.

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 MHIO0 MHz Bilog antenna) and at a distance of 1m fo
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Dmulge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 Gldzithperformed at a distance closer than the fipedistance,
an inverse proportionality factor of 20 dB per dizés used to normalize the measured data forrditiergy
compliance.

The equipment under test was set up on a non-ctimdfovooden) platform one meter above the grouadgpand
the situation and orientation was varied to fingl thaximum radiated emission. It was also rotaté? a6d the
antenna height was varied from 1 to 4 meters b the maximum radiated emission.

Measurements were made in both horizontal andcadplanes of polarization.
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RESULTS

1. WiFi 2.4GHz 802.11 b mode

Occupied Bandwidth

Occupied Bandwidth (see next plots).

AT4

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 17.65 17.85 17.79
Measurement uncertainty (kHz) +21.7

2. WiFi 2.4GHz 802.11 g mode

Occupied Bandwidth (see next plots).

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.36 18.45 18.36
Measurement uncertainty (kHz) +21.7

3. WiFi 2.4GHz 802.11 n20 mode

Occupied Bandwidth (see next plots).

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
99% bandwidth (MHz) 18.32 18.29 18.20
Measurement uncertainty (kHz) +21.7
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1. WiFi 2.4GHz 802.11 b mode
Lowest Channel; 2412 MHz.

MultiView | Spectrum [ —]
Ref Level 15.00 dBm ® RBW 300 kHz
& ALt 35dB  SWT 3ms @ VBW 1 MHz Mode Auto Sweep

1 Occupied Bandwidth

M1[1] 7.57 dBm|
10 dem = 2.41547500 GHz
o Jyy‘M \q;]
-10 dBm Wﬂﬂ MM
-30 dBm
-40 dBm
-50 dBm
-60 dBm
70 dBm
-80 dBm
CF 2,412 GHz 3000 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 2.415475 GHz 7.57 dBm
T1 1 2.403265 GHz -4.75 dBm Qcc Bw 17.65 MHz
T2 1 2.420915 GHz -6.18 dBm
Middle Channel: 2437 MHz.
MultiView | Spectrum
Ref Level 15.00 dBm @ RBW 300 kHz
= Att 40 dB SWT 1 ms ® VBW 1 MHz  Mode Auto Sweep
1 Occupied Bandwidth
M1[1] 5.72 dBm
10 dBem AT 2.4304150 GHz|
0 dBm
i
i R
10 dBm MNNNM [,
i) AL
-30 dBm
-40 dBm
50 dBm
-60 dBm
70 dBm
-0 dBm
CF 2.437 GHz 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.430415 GHz 5.72 dBm
T1 1 2.428015 GHz -5.58 dBm Jcc Bw 17.85 MHz
T2 1 2.445865 GHz -4.65 dBm
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WireLess

Highest Channel: 2462 MHz.

MultiView | Spectrum
Ref Level 15.00 dBm @ RBW 200 kHz
& Att 40 dB SWT 1 ms ® VBW 1 MHz  Mode Auto Sweep
1 Occupied Bandwidth
M1[1]
10 dem it 2,4584750 GHz|
WW | e At o
W
0 dem /Adfw
T \%2\
-10 dBrm wa’) [, M
MHJW Ao
-30 dBm
40 dBm
-50 dBm
-60 dBm
-70 dBm
-0 dBm
CF 2.462 GHz 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value \ ¥-Value | Function \ Function Result
11 1 2.458475 GHz 6.89 dBm
T1 1 2.452985 GHz -5.37 dBm Qo Bw 17.79 MHz
T2 1 2470775 GHz -4.86 dBm

2. WiFi 2.4GHz 802.11 g mode
Lowest Channel: 2412 MHz.

MultiView | Spectrum

Ref Level 15.00 dBm @ RBW 300 kHz
& Att 40 dB SWT 1 ms ® VBW 1 VMHz Mode Auto Sweep

1 Occupied Bandwidth Iz

i MI[1] 8.58 dBm
10 dBm

G 2.4186450 GHz
/\MWMWWM HAN\A\
0 dem

e ] MW
M "

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBrm

=70 dBrm

-80 dBm

CF 2.412 GHz 1000 pts 3.0 MHz/

2 Marker Table

Type | Ref | Trc | X-Value \ ¥-Value | Function \
M1 1 2.418645 GHz 8.58 dBm

T1 1 2.402955 GHz -4.77 dBm Qcc Bw 18.36 MHz
T2 1 2.421315 GHz -5.99 dBm
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Middle Channel: 2437 MHz.

MultiView | Spectrum
Ref Level 1500 dBm @ RBW 300 kHz

= Att 40 4B SWT 1ms ® VBW 1 MHz Mode Auto Sweep

1 Occupied Bandwidth 1Pk J
M1[1] -13.42 dBm
10 dBm

2.4220000 GHz
- /Wu
M -Iélm’\-'m
W "

i

M%«A
-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBrm

=70 dBrm

-0 dBm

CF 2,437 GHz 1000 pts

2 Marker Table

Type | Ref | Trc | X-Value | ¥-Value |
M1 1 2.422 GHz -13.42 dBm

Ti 1 2.427625 GHz -6.04 dBm Occ Bw 18.45 MHz
T2 1 2.446075 GHz -4.62 dBm

3.0 MHz/

Span 30.0 MH=z

Function | Function Result |

Highest Channel: 2462 MHz.

MultiView | Spectrum
Ref Level 1500 dBm @ RBW 300 kHz

= Att 40 4B SWT 1ms ® VBW 1 MHz Mode Auto Sweep
1 Occupied Bandwidth

M1[1] -14.79 dBm
10 dBm

T 2.4470000 GHz
odem //V%J \q‘z

-10 dem ""“”Pby M\M" U
I, oot

-20 dBm

-30 dBm

-40 dBrm

-50 dBm

-60 dBrm

=70 dBrm

-0 dBm

CF 2,462 GHz 1000 pts

2 Marker Table

Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 2.447 GHz -14.79 dBm

Ti 1 2.452625 GHz -5.15 dBm Occ Bw 18.36 MHz
T2 1 2.470985 GHz -4.96 dBm

3.0 MHz/

Span 30.0 MH=z
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest Channel: 2412 MHz.

# Agilent

Ref 18 dBm #Atten 48 dE

tpeak . WM MWW .

ng

19 Wﬂ,.? X,

dB/ . T

Offgt pidnmit P

1.28

dB

LaPy

Ml 52

Center 2.412 B8 GHz Span 38 MHz

#Res BH 380 kHz #\JBH 1 MHz Sweep 1.B66 ms (1000 pts)

Occupied Bandwidth Occ BW % Pur  99.00 7
18.3178 MH=z ® dB - -6.00 dB

Transmit Freq Error  72.372 kHz
% dB Bandwidth 17.743 MH=z

Middle Channel: 2437 MHz.

1 Agilent

Ref 1@ dBm #Atten 48 dB

18

dB/ w Mg,

Offst ferHe™ ",

1.28

dB

LaPy

Ml 32

Center 2.437 B0 GHz Span 38 MHz

#Res BHW 300 kHz #JBH 1 MHz Sweep 1066 ms (1600 pts)

Occupied Bandwidth Occ BH % Pur  99.00 %
18.2947 MHz ®dB  -6.00 dB

Transmit Fre¢g Error —-38.989 kHz
% JB Bandwicth 17.734 MHz
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Highest Channel: 2462 MHz.

AT4@

H Agilent

Ref 18 dBm #Atten 40 dB

#Peak WMW

Log
18

dB/ T

(ffst e

1.23
dB

LaAy

M1 32

Center 2.462 B@ GHz
#Res BW 388 kHz #/BH 1 MHz

Occupied Bandwidth
18.2030 MHz

Transmit Freg Error -23.762 kHz
¥ B Bandwidth 17688 MHz

Span 38 MH=z
Sweep 1.066 ms (1008 pts)

Occ BH # Pwr 99,00 ¥
®x¢dB -5.06 dB

WireLess
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AT4@

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a). 6 dB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 50@.kH

RESULTS

1. WiFi 2.4GHz 802.11 b mode

6 dB Bandwidth (see next plots).

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 16.360 16.440 16.380
Measurement uncertainty (kHz) +89

Verdict: PASS

2. WiFi 2.4GHz 802.11 g mode

6 dB Bandwidth (see next plots).

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 16.420 16.520 16.360
Measurement uncertainty (kHz) +89

Verdict: PASS

3. WiFi 2.4GHz 802.11 n20 mode

6 dB Bandwidth (see next plots).

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
6 dB Spectrum bandwidth (MHz 17.618 17.598 17.618
Measurement uncertainty (kHz) +89

Verdict: PASS

WireLess
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1. WiFi 2.4GHz 802.11 b mode

Lowest Channel; 2412 MHz.

AT4@

WireLess

MultiView | Spectrum -
Ref Level 10.00 dBm @ RBW 100 kHz
= Att 40 dB SWT 1.02 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep ¢ J
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-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2,412 GHz 1000 pts 2.0 MHz/ Span 20.0 MHz
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Highest Channel: 2462 MHz.

MultiView | Spectrum

Ref Level 10.00 dBm
& Att

[

nr\pu\t'\n .'\n

AT4@

WireLess

® RBW 100 kHz
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R Jr Il L
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g
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-80 dem
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2. WiFi 2.4GHz 802.11 g mode

Lowest Channel: 2412 MHz.

Ref Level 10.00 dBm
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Middle Channel: 2437 MHz.

AT4@

WireLess

MultiView | Spectrum
Ref Level 10.00 dBm & RBW 100 kHz
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest Channel: 2412 MHz.

= Agilent

a Mkl 17618 MHz
Ref 18 dBm #Atten 40 dB -8.17 dB
#Peak

LDg iAR i i Jﬂl |'1I. f"l( b N\]Fl bl Ilqll.h1r|.uk.'|ﬂl.h y 1
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Highest Channel: 2462 MHz.

4 Agilent

a Mkrl 17618 MHz
Ref 18 dBm #Atten 40 dB -0.36 dB
#Peak

Log i | A TN DO L R !

1@ e i i Wl T b el o i Ly T T S T Pty LT IR WYy o] a8

/| f it
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g o
]
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£
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4). Maximum output power and antenna gain

SPECIFICATION

The maximum peak conducted output power of thentideal radiator shall not exceed 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada)

RESULTS

The maximum Peak Conducted Output Power was mahsigieg the channel integration with peak detector
method according to point 2.0. of Guidance for &ening Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under 815248074 DO1 DTS Meas Guidance v03r02 dated
06/05/2014.

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

1. WiFi 2.4GHz 802.11 b mode

MAXIMUM OUTPUT POWER. Peak Conducted Output Powse¢ next plots).

Maximum declared antenna gain: O dBi.

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 16.48 16.04 16.00
Maximum EIRP power (dBm) 16.48 16.04 16.00
Measurement uncertainty (dB) +1.5

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode

AT4@

MAXIMUM OUTPUT POWER. Peak Conducted Output Powse¢ next plots).

Maximum declared antenna gain: O dBi.

Lowest frequency

Middle frequency

Highest frequency

2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 16.61 16.81 16.48
Maximum EIRP power (dBm) 16.61 16.81 16.48
Measurement uncertainty (dB) +1.5
Verdict: PASS
3. WiFi 2.4GHz 802.11 n20 mode
MAXIMUM OUTPUT POWER. Peak Conducted Output Powge¢ next plots).
Maximum declared antenna gain: 0 dBi.
Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 15.90 15.53 15.60
Maximum EIRP power (dBm) 15.90 15.53 15.60
Measurement uncertainty (dB) +1.5

Verdict: PASS

WireLess

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.
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Peak conducted output power.
1. WiFi 2.4GHz 802.11 b mode
Lowest frequency 2412 MHz.

AT4@

WiRELESS

Spectrum v
Ref Level 10.00 dBm @ RBW 300 kHz SGL
@ Att 40 dE SWT 1 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
T ACLR 1Pk
0 dem
-10 dBm
-20 dem M \)\M
30,08 A R
-4 dBm
50 dBm
-60 dBrm
70 dBrm
-&0 dBm
CF2.412 GHz 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Result Summary None
Tx1 (Ref) 17.650 MHz 16.48 dBm
Tx Total 16.48 dBm

Middle frequency 2437 MHz.

Spectrum ki
Ref Level 10.00 dBm @ RBW 200 kHz SGL
@ ALt 40 dB SWT 1 ms @ VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR TPl A
Di[1] -0.46 dB|
11.6700 MHz|
o dbm M1[1] -0.58 dBm
2.4304150 GHz
-10 dBm
-20 dBm M ‘\\N
\xaﬂﬂ%\l ki At )
-40 dBm
50 dBm
60 dBm
70 dBm
-80 dBm
CF 2.437 GH=z 1000 pts 3.0 MHz/ Span 30.0 MHz
2 Result Summary None
ann | Bandwidth \ Offset Power |
Txl (Reh) 17.550 MHz 16.04 dBm
Tx Total 16.04 dBm
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Highest frequency 2462 MHz.

Spectrum ki

|~ Ref Level 10.00 dBm ® RBW 300 kHz SGL
@ ALt 40 dB SWT 1 ms @ VBW 3 MHz Mode Auto Sweep Count 100/100

1 ACLR 1Pk Avg
Di[1] 0.45 dB
-3.4800 MHz
0 cm M1[1] -0.86 dBm
2.4584750 GHz
10 dBm
-20 dBm M [, &\/\hb"%
| 0 R WW
-40 dBm
50 dBm
60 dBm
70 dBm
-80 dBm
CF 2.462 GH=z 1000 pts 3.0 MHz/ Span 30.0 MH=z
2 Result Summary Mone
an | Bandwidth | Offset | Power |
Txl (Ref) 17.790 MHz 16.00 dBm
Tx Total 16.00 dBm

2. WiFi 2.4GHz 802.11 g mode
Lowest frequency 2412 MHz.

Adgilent
Ref 18 oBm #Atten 30 dB
#Peak
Log
1@ e _petpharm Jf NSNS — ST
dB/ S \‘»,
Dffst
1.28 e ““"j e
LaAwy
16@
Wl 52
Center 2.412 @B GHz Span 38 MHz
#Res BH 300 kHz #/BW 3 MHz Sweep 1066 ms (1080 pts)
Channel Power Power Spectral Density

16.61 dBm /18.36@0 MHz -56.03 dBm/Hz
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Middle frequency 2437 MHz.

4 Agilent

Ref 18 dBm #Htten 30 dB
#Peak
Log

18 B b bt o W et (T VoS ol O

dB/ / \

0ffst A L
1.28 7 o

dB e

LaPy
180
WL 52
Center 2.437 00 GHz Span 30 MHz
#Res BH 300 kHz #JBH 3 MH=z Sweep 1.B6E ms (1080 gts)

Channel Power Power Spectral Density

16.81 dBm /18.4500 MHz -55.85 dBm/Hz

Highest frequency 2462 MHz.

4 Agilent
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18 e bt A e et e,
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest frequency 2412 MHz.

W Agilent

Ref 16 dBm #Atten 36 dE

#Peak

Log

1@ MHMMW1MWM e T e,

dB/

Offst

1.28 M’HJ \"‘\\.M

dB S
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Middle frequency 2437 MHz.

4 Agilent

Ref 18 «Bm #Atten 30 dB
#Peak
Log

18 e

Offst A M,
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dB it T

LaPwy
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Channel Power Power Spectral Density
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Highest frequency 2462 MHz.

% Agilent

Ref 18 dEm #ltten 48 dB

#Feak

Log

1@ WM"‘MAH I e e T

dBf *‘Ww\{MM“‘“ k!

Dffst

1.28

dR WM M"W

LaPy

168

W1 &2

Center 2462 @8 GHz Span 38 MHz

#Res BH 300 kHz #BH 3 MHz Sweep 1.AGE ms (1008 pts)
Channel Power Power Spectral Density

15.60 dBm /18.2030 MHz -57.88 dBm/Hz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency bamdvhich the digitally modulated intentional raitia is
operating, the radio frequency power that is preduay the intentional radiator shall be at leastdBbelow that
in the 100 kHz bandwidth within the band that cordahe highest level of the desired power. If ttasmitter
complies with the conducted power limits basedrenuse of RMS averaging over a time interval, tienaation
required shall be 30 dB instead of 20 dB.

RESULTS:

1. WiFi 2.4GHz 802.11 b mode

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 4.61 3.80 4.14
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2412 MHz Limit (dBm) ‘
All peaks are more than 20 dB below the limit. 35.
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 216.
Highest frequency 2462 MHz Limit (dBm) ‘
All peaks are more than 20 dB below the limit. 8.

Verdict: PASS

See next plots.
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CH LOW:

MultiView | Spectrum l o

Ref Level 10.00 dBm ® RBW 100 kHz
& ALt 40 dB  SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

0 dBm

-10 dBm

H1 -15.390 dem

-20 dem

-30 dem

-40 dem

-50, dBgn

-60 dBm

-70 dBm

-80 dBm

30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz
Note: The peak above the limit is the carrier fierty.
CH MIDDLE:

MultiView | Spectrum -

Ref Level 10.00 dBm @ RBW 100 kHz
& Att 40 dB SWT 250 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

0 dem

-10 dBm

H1 -16.200 dBr

-20 dBm

-30 dBm

-40 dBm

-50 diﬂ

-60 dBm

-70 dBm

-a0 dem

30.0 MH=z 30000 pts 2.5 GHz/ 25.0 GHz

Note: The peak above the limit is the carrier fiety.
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CH HIGH:

MultiView | Spectrum -

Ref Level 10.00 dBm ® RBW 100 kHz
& Att 40 dB  SWT 250 ms ® WVBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

0 dBrn

-10 dBm

H1 -15.860 dBm

-20 dBm

-30 dBm

-40 dBm

-30 dBm

-60 dBm

-70 dBm

-0 dBm

30.0 MHz 30000 pts 2.5 GHz/ 25.0 GHz

Note: The peak above the limit is the carrier fiety.
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WireLess

2. WiFi 2.4GHz 802.11 g mode

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 5.21 5.16 5.08
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. B4,
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. .
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. o4,

Verdict: PASS

See next plots.
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CH LOW:

- Agilent

Ref 18 dBm #Atten 48 dB
#Peak

W s WMWW“MW
53 FC

Start 30 MHz Stop 25.808 GHz
#Res BH 108 kHz #+VEKH 308 kHz Sweep 2387 5 (8192 pts)

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

# Agilent

Ref 18 dBm #Atten 40 dB
#Paak

Y1 szWMWWM
$3 FC

Start 30 MHz Stop 25.888 GHz
#Res BH 108 kHz #+VBKH 308 kHz Sweep 2.387 5 (8192 pts)

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

AT4@

WireLess
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CH HIGH:

# Agilent

Ref 18 dBm #Atten 40 dB
#Pegk
Log
16
dB/
Offst
1.28
dB

ol
-14.9
elBm

LaAw

Yl 52 WWWWMWW
33 FC

AA
£0F)
FTun

Swp

Start 30 MHz Stop 258080 GHz
#Res BW 108 kHz #\BH 380 kHz Sweep 2387 5 (8192 pts)

Note: The peak above the limit is the carrier fiey.
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3. WiFi 2.4GHz 802.11 n20 mode

Reference Level Measurement

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Reference Level Measurement 4.43 4.20 4.43
(dBm)
Measurement uncertainty (dB) +1.5
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 515.
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 80b.
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. 505.

Verdict: PASS

See next plots.
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CH LOW:

He Agilent

Ref 18 dEm #Atten 48 dB

#Peak

oM b S it

Start 38 MHz Stop 25.000 GHz
#Res BH 106 kHz #BH 308 kHz Sweep 2387 5 (8192 pts)

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

#e Agilent

Ref 18 dBm #Atten 48 dB

#Pegk

WMWW

Start 36 MHz Stop 25.888 GHz
#Res BH 108 kHz #BH 308 kHz Sweep 2,387 5 (8192 pts)

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

AT4@

WireLess
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CH HIGH:

#e Agilent

Ref 18 dBm #Atten 48 dB
#Peak

dE/
Offst
1.28
dB

D
-15.6
dEm

LaAy

V52 WMMM
$3 FC

AR
£if
FTun

Swp

Start 38 MHz Stop 25.080 GHz
#Res BW 108 kHz #YEKW 306 kHz Sweep 2387 5 (8192 prs)
Note: The peak above the limit is the carrier fierty.
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WireLess

Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in whichkentional radiator is operating shall be at I2@stB below the
highest level of the desired power. If the trantmitomplies with the conducted power limits basedhe use of
RMS averaging over a time interval, the attenuatemjuired shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show @moelwith the limits in the restricted bands 22339 GHz
and 2.4835-2.5 GHz.

See next plots.

LOW FREQUENCY SECTION 2412 MHz. CONDUCTED.

1. WiFi 2.4GHz 802.11 b mode

MultiView | Spectrum | -

Ref Level 10.00 dBm ® RBW 100 kHz
= Att 40 dB SWT 1.02 ms ® VBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

M1[1] -22.26 dBm|
2.3A997590 GHz

0 dBm Nl oo o L f mMM ioa Loy,
! f/uwu e P P e U\JVU\W"\J T ui

H1 -15.400 dem ijrﬂ H\”\&%
-20 dBm b1

-10 dBm

-30 dBm AU U’klf'hlf'h"

-4 dBm i

-50 dBm f Plh

-60 dBm

-70 dBm

-80 dBm

2.38 GHz 1000 pts 4.3 MHz/ 2.423 GHz

Verdict: PASS (NOTE: The limit is set to -20 dBast the maximum peak conducted output power wasumed
for this mode.)
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2. WiFi 2.4GHz 802.11 g mode

x5 Agilent

Mkrl 2.399 58 GHz
Ref 1@ dBEm #Atten 48 dB -21.46 dBm

Eggak W O R Y
j ! |

Offst
1.28 o h

b P i

Start 2.380 8@ GHz Stop 2.423 80 GHz
#Res BW 188 kHz #/BH 308 kHz Sweep 4,129 ms (1680 pts)

Verdict: PASS (NOTE: The limit is set to -20 dBost the maximum peak conducted output power wasunead
for this mode.)

3. WiFi 2.4GHz 802.11 n20 mode

. Agilent

Mkrl 2.398 55 GHz

Ref 18 dBm #Atten 40 4B -24.54 dBm
#Pegk

Log I O 9 "

AA
£
FTun
Swp
Start 2.380 08 GHz Stop 2.423 68 GHz
#Res BH 100 kHz #\/BH 360 kHz Sweep 4.129 ms (1000 pts)

Verdict: PASS (NOTE: The limit is set to -20 dBoast the maximum peak conducted output power wasumnead
for this mode.)
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Section 15.247 Subclause (e) / RSS-210 A8.5. Power spectral density

SPECIFICATION

For digitally modulated systems, the power spededisity conducted from the intentional radiatoth® antenna
shall not be greater than 8 dBm in any 3 kHz bairihg any time interval of continuous transmission.

RESULTS

The maximum power spectral density level in thedamental emission was measured using the method
PKPSD (peak PSD), according to point 10.2 of Guigafor Performing Compliance Measurements on

Digital Transmission Systems (DTS) Operating Un826.247 558074 DO1 DTS Meas Guidance v03r02

dated 06/05/2014.

1. WiFi 2.4GHz 802.11 b mode

Power spectral density (See next plots).

Lowest frequency| Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 4.73 3.76 4.14
Measurement uncertainty (dB) +1.5

Verdict: PASS

2. WiFi 2.4GHz 802.11 g mode

Power spectral density (See next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 5.21 5.16 5.08
Measurement uncertainty (dB) +1.5

Verdict: PASS
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WireLess

3. WiFi 2.4GHz 802.11 n20 mode

Power spectral density (See next plots).

Lowest frequency Middle frequency| Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) 4.43 4.20 4.43
Measurement uncertainty (dB) +1.5

Verdict: PASS
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1. WiFi 2.4GHz 802.11 b mode
Lowest Channel: 2412 MHz.

MultiView | Spectrum =

Ref Level 10.00 dBm @® RBW 100 kHz
& Att 40dB  SWT 1.03 ms & VBW 300 kHz Mode Auto Sweep

1 Frequency Sweep
M1[1] 4,73 dBm
2.4169690 GHz|

=

1P ﬂ a JJ\ n n\‘J\/\ﬂJ\’\ RMJ’J\J"‘\ RJIM

0 dBm /J/VJW{\ i wﬁw"uw’ﬁ"mw A T S lwwxl Bisay T \\1
-10 dBm

{W‘*" i M MM%WU‘

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.412 GHz 1000 pts 2.45 MHz/ Span 24.54 MHz

Middle Channel: 2437 MHz.

'MultiView ! :I Spectrum 1 o

Ref Level 10.00 dBm @ RBW 100 kHz
& Att 40 dB  SWT 1.04 ms @ WBW 300 kHz  Mode Auto Sweep
1 Frequency Sweep

M1[1] 3.76 dBm
i 2.4307240 GHz

odem ﬂﬁm\ nﬂﬁ ponf L Ape b n/\ Lo gl nﬂN\ “,ﬂl

/\JJV - va Thaat g W\}\‘“\Jﬂ\,f ﬁuww AT un\.ml.\;u" 7 = t ‘v\\
-10dem

WL’“ VW

-30 dBm

-40 dBm

-50 dBm

-60 dbm

=70 dBm

-20 dem

CF 2.437 GH=z 1000 pts 2.47 MHz/ Span 24.66 MHz
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Highest Channel: 2462 MHz.

AT4@

WireLess

1 Frequency Sweep

MultiView | Spectrum
Ref Level 10.00 dBm @ RBW 100 kHz
@ ALt 40 dB  SWT 1.03 ms ® VBW 300 kHz Mode Auto Sweep

M1 M1[1] 4,14 dBm
2.4557220 GHz|
0dem Al m“MNm"MAA it & wwuun /W«,MJ\ wmﬂvun\/wu P A ﬂwu
-10 dBm MWMJ} NX
%
-30 dBm
-40 dBm
50 dBm
50 dBm
70 dem
80 dBm
CF 2,462 GHz 1000 pts 2.46 MHz/ Span 24.57 MHz

2. WiFi 2.4GHz 802.11 g mode
Lowest Channel; 2412 MHz.

w5 Agilent

Ref 18 dBm
#Feak

Log

18

dB/

Dffst

1.28

dB

LaAy

V1 352
53 FC
AA
£
FTun
S

Center 2.412 860 GHz
#Res BH 108 kHz

#Atten 48 dB

#VBW 300 kHz

Mkrl 2.419 587 GHz
5.21 dBm

Span 24.63 MHz
Sweep 2398 ms (1808 pts)
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Middle Channel: 2437 MHz.

AT4@

2 Agilent

Ref 18
#Paak
Log
16
dB/
Offst
1.28
dB

LaPy

Y1 32
33 FC
AR
£
FTun
Swp

Center 2.437 BB GHz
#Res BW 106 kHz

Highest Channel: 2462 MHz.

dBm

#Atten 40 dB

Mkrl 2.438 737 GHz
5.16 dEm

n.M‘ﬂlhl .71,
'y o

o nmlliagnf bl Lo,

WM&WL@WU

At
(L

#I/BH 3608 kHz

Span 24.78 MHz
Sweep 2.398 ms (100G prs)

% Agilent

Ref 18 dBm

#Peak
Log
16
dB/
Offst
1.28
dB

LaRy

W1 32
33 FC
AR
£
FTun
Swp

Center 2.462 BBA GHz
#Res BHW 100 kHz

#Htten 48 dB

Mkrl 2.455 748 GHz
2.8 dBEm

e

M-M"nﬂ-'"l.-\r-lr Lrwwrlrm ey J.vmfllln -

b

sl

e

#\JBH 300 kHz

Span 24,54 MHz

Sweep 2,398 ms (1688 pts)

WireLess

Report No: (NIE)
43480RRF.002

Page 149 of 170

2014-12-04



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

3. WiFi 2.4GHz 802.11 n20 mode

Lowest Channel: 2412 MHz.

% Agilent

AT4@

Ref 18

dBm

#ftten 40 JB

Mkrl 2.419 588 GHz
4,43 dBm

#Peak

i
._erlw. J'A.ﬁ o

“"‘.«'J'\JAN'\

L)
f«.w

LaAy

Vi 52

53 FC

£
FTun

Swp

Center 2,412 006 GHz
#Res BH 1680 kHz

Middle Channel: 2437 MHz.

#VBW 300 kHz

Span 26.43 MHz

Sweep 2,531 ms (1008 pts)

5 Agilent

Ref 18 dBm

#Peak
Log
18
dB/
Offst
1.28
dB

LaAy

V1 52
53 FC

£
FTun
Swp

#Htten 40 dB

Mkrl 2.429 535 GHz

| A
MR

il
rwwvm-l

J,»anmm

TR ST

4.28 dBm
(-l
""\ﬂ-’“'.l{v’h\

5,

L

Center 2.437 G086 GHz
#Res BW 100 kHz

#BW 308 kHz

Span 26.4 MHz

Sweep 2.531 ms (1006 pts)

WireLess
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Highest Channel: 2462 MHz.

AT4@

# Agilent

Ref 16
#Pegk
Log
16
dB/
Offst
1.28
dB

LaAy

WY1 S2
33 FC
AA
£
FTun
Swp

dBm

#Atten 40 dB

Mkrl 2.455

744 GHz

4.43 dBm

1

e
il i h'h

Dl S

Vet wwn“i' ol
""‘U”

‘v'rlp L ﬁ:.nv '-lr-r,.lrLr W'wﬂw /y\,\

M,

a

g

Center 2.462 BAA GHz

#Res BW 100 kHz

#UBW 308 kHz

Span 26.43 MHz

Sweep 2.531 ms (1886 pts)

WireLess
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations radiated (Transmitter)

SPECIFICATION

Radiated emissions which fall in the restricteddsaas defined in §15.205(a), must also comply thighradiated
emission limits specified in §15.209(a) (see 8§15(2)):

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 wineasuring 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@gHr-25 GHz.

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

The equipment transmits continuously in the setectannel so it is not necessary a duty cycle ctorefactor.
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Frequency range 30 MHz-1000 MHz.

The spurious signals detected do not depend oerdtib operating channel or the modulation mode.

Spurious levels closest to the limit:

Spurious frequency Polarization Detector Emission Level Measurement
(MH2z) (dBuV/m) Uncertainty (dB
47.096 PV Quasi-Peak 27.58 +4.12
132.093 PV Quasi-Peak 27.25 +4.12
143.975 PV Quasi-Peak 31.82 +4.12
480.808 PV Quasi-Peak 25.85 +4.12

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximumsomed levels in the 1-25 GHz range including thatrigted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see netg)pl

For OFDM modulation modes (802.11g and 802.11n2@reliminary measurement in the central channéhen
range 1-18 GHz was performed to determine the waase. The lowest and highest channels were meafare
out-of-band emissions for the worst case (802.11g).

The field strength at the band edges was evaldategch mode on the lowest and highest channeleatated
power for the channel under test. Where the powéneaedge channels was lower than the power ateheer
channels additional measurements were made atlfaeeait channels.

Spurious signals with peak levels above the aveiage(54 dBuV/m at 3 m) are measured with RMSedédbr for
checking compliance with the average limit.

Report No: (NIE)
43480RRF.002 Page 153 of 170 2014-12-04



AT4 wireless, S.A.

Parque Tecnol6gico de Andalucia,

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

AT4@

WireLess

1. WiFi 2.4GHz 802.11 b mode.

1.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sjfmus emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.389930 PV Peak 53.31 +4.00
2.663633 PH Peak 48.42 +4.00
4.823750 PV Peak 35.22 +4.00

1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spous emissions in the 1-25 GHz range.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.77990 PV Peak 48.97 + 4.00
4.874250 PV Peak 35.20 +4.00

1.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusus emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 58.94
2.483640 PV +4.00
RMS 41.24
2.814367 PH Peak 48.58 +4.00
4.923750 PV Peak 35.51 + 4.00

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode (worst case OFDM)

AT4@

WireLess

2.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band sjmus emissions in the 1-25 GHz range and inside
restricted band 2.31-2.39 GHz.

Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
Peak 70.83 + 4.00
2.389990 PV
RMS 51.58 + 4.00
2.566767 PH Peak 48.76 + 4.00
4.824250 PH Peak 37.42 + 4.00
9.647750 PH Peak 45.88 + 4.00

2.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz range.

Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.155767 PV Peak 46.98 +4.00

2.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-bandusipus emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Level Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 71.18 +4.00
2.483600 PV
RMS 53.81 +4.00
2.524767 PV Peak 48.26 +4.00
4.923750 PV Peak 35.80 +4.00
Verdict: PASS
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3. WiFi 2.4GHz 802.11 n20 mode

3.1. CHANNEL 1 (2412 MHz). Spurious emissions istrieted band 2.31-2.39 GHz.

WireLess

Spurious frequency Polarization Detector Emission Level] Measurement
(GHz2) (dBpV/m) Uncertainty (dB)
Peak 71.08 +4.00
2.38986 PV
RMS 52.37 + 4.00

3.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spaus emissions in the 1-25 GHz range.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz2) (dBuV/m) Uncertainty (dB)
2.488367 PV Peak 49.79 +4.00

3.3. CHANNEL 11 (2462 MHz). Spurious emissionsestricted band 2.4835-2.5 GHz.

Spurious frequency Polarization Detector Emission Leve] Measurement
(GHz) (dBpV/m) Uncertainty (dB)
Peak 72.13 +4.00
2.483540 PV
RMS 53.35 + 4.00
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FREQUENCY RANGE 30 MHz-1000 MHz.

&

Ref 70 dBpvV/m Attt

RBW 100 kH=z
VBW 300 kHz
dB SWT 100 ms

AT4@

70

60

<[~
ils

—50

FCClSBE

30

—-10

—-20

-30

Start 30 MH=

97 MHz/

(This plot is valid for all three channels andratbdulation modes).

Stop 1 GH:z

WireLess

Report No: (NIE)
43480RRF.002

Page 157 of 170

2014-12-04



AT4 wireless, S.A. -
Parque Tecnol6gico de Andalucia, o
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia A ' 4

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

FREQUENCY RANGE 1 GHz to 3 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

MultiView | Spectrum

Ref Level 80,00 dBpv/m @ RBW 1 MHz

@ Att 0dB ® SWT 1z ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 depv/m

70 dBpvfm

60 dBpvm

H2 54.000 dep/m

50 dBpv/m

30 depvy/m

20 dBpvim

10 depv/m

0 dBpv/m

-10 depv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fierty.
CHANNEL 6 (2437 MHz).

MultiView | Spectrum

Ref Level 20.00 dBuv/m & RBW 1 MHz

@ Att 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpi/m
70 dBpviim

60 dBpv/m:

H2 54,000 depv/m

S0 dBpvfm

L

30 dBpv/m:

20 dBpv/m

10 dBprfm

0 dBp/m

-10 dBpvfm

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak above the limit is the carrier fiery.
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CHANNEL 11 (2462 MHz).

& Att
TDF

Multiview
Ref Level 20.00 dBuv/m

i| Spectrum

AT4@

WireLess

[T]

@ RBW 1 MHz

OdB ® SWT 15 & VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBps/m

70 dBpvsm

60 dBpvm

H2 54,000 dBpv/m

S0 dBpvfm

™

sl

n
30 dBpvifm

20 dBpvfm

10 dB s

0 dBpvfm

-10 dBpr/m

1.0 GHz

30000 pts

200,0 MHz/

3.0 GHz

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

2. WiFi 2.4GHz 802.11 g mode (worst case)

CHANNEL 1 (2412 MHz).

MultiView

=1 Spectrum

Ref Level 280.00 dBuv/m
= Att
TOF

1 Frequency Sweep

& RBW 1 MHz
O0dB ® SWT 15 ® VBW 3 MHz

Mode Auto Sweep

H1 74.000 dBpt/m

70 dBpiim

60 dBpim

H2 54,000 depy/mr

.

"l

S0 dBpv/m
' o

30 dBpvm

20 dBpiim

10 dBpv/m

0 dBps/m

-10 dBpw/m

1.0 GHz

30000 pts

200.0 MHz/

3.0 GHz

Note: The peak above the limit is the carrier fiery.
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CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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3.WiFi 2.4GHz 802.11 n20 mode

CHANNEL 6 (2437 MHz).
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AT4@

WireLess

FREQUENCY RANGE 3 GHz to 18 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).
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CHANNEL 11 (2462 MHz).
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2. WiFi 2.4GHz 802.11 g mode (worst case)
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CHANNEL 6 (2437 MHz).
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3.WiFi 2.4GHz 802.11 n20 mode

CHANNEL 6 (2437 MHz)

MultiView | Spectrum
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FREQUENCY RANGE 18 GHz to 25 GHz. No spurious signeere detected.
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AT4@

WireLess

Radiated spurious emissions at band-edges ane iresitficted bands 2.31-2.39 GHz and 2.4835 — P15 G
FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTERND)
1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

TOF
1 Frequency Sweep

Ref Level 20.00 dBuv/m
& Att

MultiView | Spectrum

& RBW 1 MHz

0dB ® SWT 1= ® VBW 3 MHz

H1 74,000 dBpw/m

Mode Auto Sweep

70 dBpv/m

60 dBpV/m

50 dBpv/m

H2 54.000

dB

40 dBpv/m:

[ttdhabdelntubatodonu sy

Kisltonc sk

30 dBpv/m

20 dBpv/m:

10 dBpv/m

0 depvi/m

-10 dBpvim

2.31 GHz

10000 pts

8.0 MHz/

2.39 GHz

2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).

( MultiView

= ALt
TDF

] Spectrum
Ref Level 80.00 dBuv/m

1

@ RBW 1 MHz

OdB ® SWT 15 & VBW 3 MHz

1 Frequency Sweep

70 dBpvm

H1 74.000 dBpv/m

Mode Auto Sweep

60 dBpim

S0 dBpvm

Hz S54.000

‘dBqum

40 dBpv/m

30 dBpv/m

20 dbpim

10 dBpim

0 dBpv/m

-10 dBpv/m

2.31 GHz

10000 pts

8.0 MHz/

2.39 GH=z

Report No: (NIE)

43480RRF.002

Page 167 of 170

2014-12-04



AT4 wireless, S.A.
Parque Tecnol6gico de Andalucia,

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

3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).
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WireLess

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTBEND)

1. WiFi 2.4GHz 802.11 b mode
CHANNEL 11 (2462 MHz).
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3. WiFi 2.4GHz 802.11 n20 mode
CHANNEL 11 (2462 MHz).
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