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FCC LISTED, REGISTRATION

NUMBER: 720267 Informe de ensayo n°:

Test report No:

IC LISTED REGISTRATION

NUMBER IC 4621A-1 NIE: 43117RRF.001

Test report
USA FCC Part 15.247

CANADA RSS-210, RSS-Gen
Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -2483.5 MHz.
Licence-Exempt Radio Apparatus (All Frequency Bands): Category I Equipment.
General Requirements and Information for the Certification of Radio Apparatus.

PCle M.2 adapter card
Identificacion del objeto ensayado...................... Aqte'nna Configuration:
Identification of item tested WiFi: 2x2 (Tx/Rx)

BT: 1x1 (Tx/Rx)
WiGig: 1 RFEM array

MAFCEA .t INTEL

Trade

Modelo y/o referencia tipo ..........ccccoceeeviiieninennn 17265NGW (includes family sub-model

Model and /or type reference 17265NGW LC)

Other identification of the product ....................: Commercial name: INTEL TRI-BAND WIRELESS-AC 17265

FCCID: PD917265NG
IC: 1000M-17265NG

Final HW VErsion ..........cccccceeieieeeeiececiiiiiens Engineering Sample

Final SW Version ...........cccciiiiiiiiiiiiincnc Test SW: DRTU 1 7 3 984
Op SW: V17.12.0.0

Serial NUMbBEr ... WFM:001500F78C90
BDM:001500F78C94
WGM:001500F78C95
CAIACIEITSHCAS ...vr v WiFi 802.11 a/b/g/n/ac + WiGig 802.11ad + BT 4.0
Features
PEUCIONANO ©.voveveveeeceeeeseeeeeeeeeeees e, INTEL MOBILE COMMUNICATIONS
Applicant 100 Center Point Circle, Suite 200, Columbia, South Carolina
29210 USA
Steven Hackett

Tel: 803-216-2344/ FAX: 803-216-2176

steven.c.hackett@intel.com

Método de ensayo solicitado, norma.................. USA FCC Part 15.247 (10-01-12 Edition): Operation within the
Test method requested, standard bands 902 - 928 MHz, 2400 -2483.5 MHz.

USA FCC Part 15.209 (10-01-13 Edition): Radiated emission
limits; general requirements.

CANADA RSS-210 Issue 8 (December 2010).
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CANADA RSS-Gen Issue 3 (December 2010).

FCC part 15.247 and Filing and Measurement Guidelines for
Frequency Hopping Spread Spectrum System DA 00-705 Released
March 30, 2000.

ANSI C63.10-2009: American National Standard for Testing
Unlicensed Wireless Devices.

ReSUItAdO ... IN COMPLIANCE

Summary

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

B ; ) Firmado digitalmente por

Approved by (name / position & signature) RF Lab. Manager e e
Fecha: 2014.10.03 12:23:27
+02'00'

Fecha de realizacion ...........ccccocevveiiiiiciiiennn, 2014-10-03

Date of issue

Formato de informe NO. ........ccccooiiiiiiiiiiiieee FDTOSR 15
Report template No
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Competences and guarantees

AT4 wireless is a laboratory with a measurement facility in compliance with the requirements of Section 2.948 of the
FCC rules and has been added to the list of facilities whose measurements data will be accepted in conjuction with
applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration Number: 720267.

AT4 wireless is a laboratory with a measurement site in compliance with the requirements of RSS 212, Issue 1
(Provisional) and has been added to the list of filed sites of the Canadian Certification and Engineering Bureau.
Reference File Number: IC 4621A-1.

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the data presented in this report, which is the result of the measurements and
the tests performed to the item under test on the date and under the conditions stated on the report and, it is based on
the knowledge and technical facilities available at AT4 wireless at the time of performance of the test.

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

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

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

General conditions

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

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

3. This document is only valid if complete; no partial reproduction can be made without previous written permission of
AT4 wireless.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous written
permission of AT4 wireless and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the AT4 wireless internal document PODT000.

Usage of samples

Samples undergoing test have been selected by: the client

Sample S/01 is composed of the following elements:

Control N° Description Serial N° Date of reception

43117/012 iﬂ:ﬂff&f}fgggﬁ 17265NGW TA#: H50077-001 11/08/2014
BT: Ix! (Tx/Rx) BDM:001500F78C94
WiGig: 1 RFEM array WGM:001500F78C95
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Auxiliary elements used with the sample S/01:

Control N° Description  Manufacture Serial N° Date of reception
43117/01 Laptop PC DELL Latitude E6440 TAG 11/08/2014
6C6YGI12
43117/03 ~ Cableofthe DELL 11/08/2014
AC/DC
Adapter
43117/02 AC/DC INTEL DA90PM130 CN-OJCF3V- 11/08/2014
Adapter 48661-46G-
7VGK-A
43117/08 Reference SkyCross WIMAX/WLAN - 11/08/2014
Antenna
43117/09 Reference SkyCross WIMAX/WLAN - 11/08/2014
Antenna
40079/11 Interface 26/09/2013
extender cable
ASS00469-
11/08/2014
43117/13 NGFF 30x30 INTEL PCB00469 001-4694213-
Testing board 028
38067/38 AC/DC Board SINPRO SPU60-102 07990464 1249
Testing
Board —
1302 35mmx35mm - - -

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

Sample S/02 is composed of the following elements:

Control N° Description SEHEIRNS Date of reception

43117/017 iﬂ:nﬁzciia}:;rrggﬁ, 17265NGW ~ TA#: H50077-001 11/08/2014
BT: Ix1 (Tx/Rx) BDM:001500F78C94
WiGig: 1 RFEM array WGM:001500F78C95
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Auxiliary elements used with the sample S/02:

Control N°  Description ~ Manufacture Model SEIEINNE Date of reception
43117/01 Laptop PC DELL Latitude E6440 TAG 11/08/2014
6C6YG12
43117/03 ~ Cableofthe DELL 11/08/2014
AC/DC
Adapter
43117/02 AC/DC INTEL DA90PM130 CN-OJCF3V- 11/08/2014
Adapter 48661-46G-
7VGK-A
40079/11 Interface 26/09/2013
extender cable
ASS00469-
NGFF 30x30 11/08/2014
4311713 o INTEL PCB00469 001-4694213-
Testing board
028
38067/38  AC/DC Board  SINPRO SPU60-102 07990464 1249
Testing

1. Sample S/02 has undergone the test(s) specified in subclause “Test method requested”.

All conducted tests indicated in appendix A.

Test sample description

The test sample consists of a PCle M.2 adapter card Antenna Configuration: WiFi: 2x2 (Tx/Rx) BT: 1x1 (Tx/Rx)WiGig: 1
RFEM array.

Test samples supplier

INTEL MOBILE COMMUNICATIONS

100 Center Point Circle, Suite 200, Columbia, South Carolina 29210 USA
Steven Hackett

Tel: 803-216-2344/ FAX: 803-216-2176

steven.c.hackett@intel.com

Testing period
The performed test started on 2014-08-12 and finished on 2014-08-22.

The tests have been performed at AT4 wireless.
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Environmental conditions

AT4@

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

Temperature Min. i 22.1 :C
Max. =22.5°C
Relative humidity ﬁ;r;::zl%%i{;)
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

WireLess

In the semianechoic chamber (21 meters x 11 meters x 8 meters), the following limits were not exceeded during the test.

Min. =24.4°C

Temperature Max. = 24.8 °C
, - Min. = 34.0 %

Relative humidity Max. = 34.6 %

Air pressure

Min. = 1010 mbar
Max. = 1013 mbar

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

Normal site attenuation (NSA)

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

Field homogeneity

More than 75% of illuminated surface is between 0 and 6
dB (26 MHz to 1000 MHz).

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

Temperature Min. =23.1°C
Max. =27.5°C

Relative humidity Min. =34.6 %
Max. = 51.6 %

Air pressure

Min. = 1012 mbar
Max. = 1017 mbar

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

1: Used instrumentation:

Conducted Measurements

Last Cal. date  Cal. due date

Spectrum  analyser Agilent PSA 2014/06 2016/06

E4440A

Radiated Measurements

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

L. ETS FACT3 200STP N-A. N-A.
> BiconicalLog antenna ETS 2014/03 2017/03
’ LINDGREN 3142E
3. Multi Device Controller EMCO 2090 N.A. N.A.
Double-ridge Guide Horn antenna 1-18
4. GHz SCHWARZBECK BBHA 9120 D 2013/11 2016/11
Double-ridge Guide Horn antenna 18-
> 40 GHz Agilent 1196657 2011/09 2014/09
6. EMI Test Receiver R&S ESU 26 2013/08 2015/08
Spectrum analyser Rohde & Schwarz
7. FSW50 2013/10 2015/10
RF pre-amplifier 10 MHz-6 GHz
8 SCHWARZBECK BBV9743 2014/02 2015/02
RF pre-amplifier 1-18 GHz
% Schwarzbeck BBV 9718 2014/02 2015/02
RF pre-amplifier BONN
10. ELEKTRONIK BLMA 1840-1M 2014/02 2015/02
Testing verdicts
Not applicable ... : N/A
PaASS ..oiiiiiiiiiiiii N
FalL e : F
NOt MEASUIE ....eeeiiiiiiiiieee ettt . NM
FCC PART 15/ RSS-210 PARAGRAPH VERDICT
NA| P | F |[NM
FCC 15.247 Subclause (a) (1). 20 dB Bandwidth and Carrier frequency P
separation / RSS-210 Clause A8.1 (b)
FCC 15.247 Subclause (a) (1) (iii). Number of hopping channels / RSS-210 P
Clause A8.1 (d)
FCC 15.247 Subclause (a) (1) (iii). Time of occupancy (Dwell Time) / RSS-210 P
Clause A8.1 (d)
FCC 15.247 Subclause (b). Maximum peak output power and antenna gain / P
RSS-210, Clause A8.4 (2)
FCC 15.247 Subclause (d). Emission limitations conducted (Transmitter) / RSS- P
210 Clause A8.5
FCC 15.247 Subclause (d). Emission limitations radiated (Transmitter) / RSS- P
210 Clause A8.5
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Appendix A — Test result
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INDEX
TEST CONDITIONS ...ttt sttt ettt ettt st ettt et b e s bt b e st et e bt st es e e bt st eb e eb e e ebeeb et e bt et et ebe st et ebe st et ebesaeneebenaenees 11
FCC Section 15.247 Subclause (a) (1) / RSS-210 Clause AS8.1 (b). 20 dB Bandwidth and Carrier frequency separation............. 12
FCC Section 15.247 Subclause (a) (1) (iii) / RSS-210 Clause AS8.1 (d). Number of hopping channels...........c.ccoccverenencneenenne. 19
FCC Section 15.247 Subclause (a) (1) (iii) / RSS-210 Clause A8.1 (d). Time of occupancy (Dwell Time)........ccccccvveeeveeerveennenn. 25
FCC Section 15.247 Subclause (b) / RSS-210 Clause A8.4 (2). Maximum peak output power and antenna gain.............ccc.c...... 34

FCC Section 15.247 Subclause (d) / RSS-210 Clause A8.5. Band-edge compliance of conducted emissions (Transmitter) ....... 40
FCC Section 15.247 Subclause (d) / RSS-210 Clause A8.5. Emission limitations conducted (Transmitter).........coccoceeereeveneneee 47

FCC Section 15.247 Subclause (d) / RSS-210 Clause A8.5. Emission limitations radiated (Transmitter) ..........ccccoovveeveeerrreennenn. 52
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TEST CONDITIONS

Power supply (V):
Vhnominal = 3-3 Vdc

Type of power supply = DC voltage from NGFF 30x30 Testing board.
Type of antenna = External attachable PIFA antenna.

Declared Gain for antenna (maximum) = 3.24 dBi

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

Highest channel: 2480 MHz

For Bluetooth Basic and EDR operational modes the transmission is at CHAIN B RF output.

For radio testing purposes the card was installed in a test fixture. The test fixture is connected to a laptop computer
and dc power supplied. The laptop computer was used to configure the EUT to continuously transmit at a specified
output power with different modes and modulation schemes.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyzer using a low

loss RF cable. The reading in the spectrum analyser is corrected taking into account the cable loss.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance of
3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for
the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive (wooden) platform one meter above the ground plane and
the situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the
antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

Report No: (NIE)
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FCC Section 15.247 Subclause (a) (1) / RSS-210 Clause A8.1 (b). 20 dB Bandwidth and Carrier frequency

SPECIFICATION

separation

N6,

AT4 .=

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of 25 kHz
or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency hopping
systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater,
provided the systems operate with an output power no greater 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) 960.81 960.19 964.97
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) 1496.00 1494.00 1505.00
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) 1487.00 1488.00 1487.00
Measurement uncertainty (kHz) +11
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Modulation: GFSK
20 dB BANDWIDTH. Lowest Channel: 2402 MHz.

- Agilent

Ref 18 dBm Atten 28 dE

#Feak
LDQ F e Rl PO oY

16 A~ RN
dB/ 2 A
Offst

"\‘_
1.28
b e

LaAw

Ml s2
Center 2,402 B0A § GHz Span 2 MHz
#Res BW 30 kHz #\BH 300 kHz Sweep 2,065 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
860.3851 kHz x dB -20.00 dB

Transmit Freq Error -4.968 kHz
¥ B Bandwuidth 960,506 kHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

- Agilent

Ref 18 dBm Atten 28 dE

#Feak
Lug IWML

LaAw

Ml s2
Center 2.441 088 6 GHz Span 2 MHz
#Res BW 30 kHz #\BH 300 kHz Sweep 2,065 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
864.2671 kHz x dB -20.00 dB

Transmit Freq Error -3.488 kHz
¥ B Bandwuidth 960,198 kHz
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20 dB BANDWIDTH

Highest Channel: 2480 MHz.

AT4@

WireLess

# Agilent

Ref 18 dBm

Atten 20 dB

#Peak

Fatitaib Rah V=V i)

e

LagAwy

M1 52

Start 2.479 008 B GHz

#Res BH 30 kHz

#/BH 300 kHz

Occupied Bandwidth
863.5077 kHz

Transmit Freq Error

% dB Bandwidth

-5.141 kHz
964.968 kHz

3

Stop 2.431 @06 A8 GHz
weep 2.065 ms (1080 pts)

Occ BH ¥ Pur 99.08 ¥

X dB -20.00 dB

Carrier frequency separation

Atten 20 4B

8.05 dE

iR

R

- Agilent

Ref 18 dBm

#Feak

Log

18 fid

lfvv,\/"”

LaAw

Wl 52

33 FC

£0f)
250k

Swp

Start 2.439 580 GHz
#Res BH 30 kHz

#/BH 308 kHz

Stop 2.442 508 GHz
Sweep 313 ms (1006 prs)

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

channel.

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

- Agilent

Ref 18 dBm Atten 20 4B
#Feak

Log ~
18 | at el
dB/ aa <,

Offst \-'\_\

1.28
i | .

LaAw

Ml s2
Center 2,402 B0A § GHz Span 2 MHz
#Res BW 30 kHz #\BH 300 kHz Sweep 2,065 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
1.3516 MHz x dB -20.00 dB

Transmit Freq Error -9.212 kH=z
¥ B Bandwuidth 1.496 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

- Agilent

Ref 18 dBm Atten 20 4B
#Feak

LaAw

Ml s2
Center 2.441 088 6 GHz Span 2 MHz
#Res BW 30 kHz #\BH 300 kHz Sweep 2,065 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
1.3509 MHz x dB -20.00 dB

Transmit Freq Error -7.394 kH=z
¥ B Bandwuidth 1.494 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

W Agilent

Ref 18 dBm Atten 28 dB
#Peak

LaRy

M1 52
Start 2.479 @08 @ GHz Stop 2.481 08a 8 GHz
#Res BH 30 kHz #JBH 300 kHz Sweep 2065 ms (10 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.3512 MHz % dB  -20.00 dB

Transmit Freq Error  -5.752 kHz
% dB Bandwidth 1.585 MH=z

Carrier frequency separation

= Agilent

Ref 10 dBm Atten 28 dB 8.29 dB
#Peak iR

N A A ¥} L N Gy ;Jz-’L sz ML e
S N R Y e B s Ve WV i =

LgAy

V1 52
53 FC

£0f):
F>508k
Swp

Start 2.436 008 GHz Stop 2.446 088 GHz
#Res BW 180 kHz +JBH 308 kHz Sweep 1066 ms (1880 pts)

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of the 20 dB bandwidth
of the hopping channel

Verdict: PASS
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Modulation: 8-DPSK
20 dB BANDWIDTH Lowest Channel: 2402 MHz.

- Agilent

Ref 18 dBm Atten 20 4B
#Feak

&%9 WWM —
dB/ et .

Offst

2 |7 ~

LaAw

Ml s2
Center 2,402 B0A § GHz Span 2 MHz
#Res BW 30 kHz #\BH 300 kHz Sweep 2,065 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
1.3518 MHz x dB -20.00 dB

Transmit Freq Error -18.949 kHz
¥ B Bandwuidth 1.487 MHz

20 dB BANDWIDTH Middle Channel: 2441 MHz.

- Agilent

Ref 18 dBm Atten 20 4B
#Feak

LaAw

Ml s2
Center 2.441 088 6 GHz Span 2 MHz
#Res BW 30 kHz #\BH 300 kHz Sweep 2,065 ms (1000 pts)

Occupied Bandwidth Occ BH % Pwr  99.00 ¥
1.3527 MHz x dB -20.00 dB

Transmit Freq Error -9.050 kHz
¥ B Bandwuidth 1.4858 MHz
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20 dB BANDWIDTH Highest Channel: 2480 MHz.

3 Agilent

Ref 18 dBm Atten 20 B

#Peak

Log

dB/ A2 R

Offst ol

1.28

4B / a
LaPy

Ml 32

Center 2.430 BAA 6 GHz Span 2 MHz
#Res BW 30 kHz #YBH 308 kHz Sweep 2065 ms (1000 pts)
Occupied Bandwidth Occ BH % Pur  95.00 ¥

1.3514 MHz x dB -20.00 dB

Transmit Freq Error  -18.662 kHz
% dB Bandwidth 1.487 MHz

Carrier frequency separation

a Mkrl 1.841 MHz
Ref 18 dBm Atten 20 dB 8.64 dB

#Peak T I
1

n - frlr i fe] ) % B Y

I e e (e Yt BT g e eV B Y

LagAw

WL 52
53 FC

£t
>0k
Swp

Start 2.436 880 GHz Stop 2.446 A06 GHz
#Res BH 108 kHz #BH 308 kHz Sweep 1066 ms (1000 pts)

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

Verdict: PASS
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FCC Section 15.247 Subclause (a) (1) (iii) / RSS-210 Clause A8.1 (d). Number of hopping channels

SPECIFICATION

Frequency hopping system in the 2400-2483.5 MHz band shall use at least 15 channels.

RESULTS

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

Modulation: GFSK

- Agilent
Ref 18 dBm Atten 20 dB . 5.53 dBm
tE;ak YT Y Y Y Y Y Y Y YT Y Y WYY
18 J‘
dB/ /
Offst ‘f
1.28
dB Jﬁ
we
LaAw
V1 32
Start 2,398 00 GHz Stop 2.441 88 GHz
#Res BH 518 kHz #/BH 518 kHz Sweep 1066 ms (1080 pts)
Markar Trace Typa H Axie Amplituda
1 1) Freg 2,481 83 GHz £.19 dBm
2 (1) Freq 2,439 84 GHz §.53 dBm

Number of hopping frequencies: 39
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- Agilent

Ref 18 dBm

Atten 20 4B

AT4@

NI RS AR AR NA LRI AR REARNARAS

Log
18

dB/

Offst

1.28
dB

LaAw

M1 52

Start 2.439 08 GHz
#Res BH 510 kHz

#/BH 518 kHz

Stop 2.483 9@ GHz

Sweep 1066 ms (1000 pts)

Marker Trace
1 (1
2 1

Type ¥ Axiz
Frag 2.439 84 GHz
Freg 2,479 37 GHz

Amplituda
B.51 dBm
E.47 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation:

I1/4-DQPSK

- Agilent

Ref 18 dBm

Atten 20 4B

AT4@

#Feak

i .

T R P N

Log 1
18 f

dB/ /

Offst j

1.28
dB f

LaAw

Wl 52

Start 2,398 00 GHz
#Res BH 510 kHz

#/BH 518 kHz

Stop 2.441 08 GHz
Sweep 1066 ms (1000 pts)

Marker Trace
1 (1
2 1

Type
Freg
Freg

* Axig
2.4A1 83 GHz
2.439 84 GHz

Amplituda
3.23 dBm
3.42 dBm

Number of hopping frequencies: 39
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- Agilent

Ref 18 dBm

Atten 20 4B

AT4@

Log |1
18

dB/

Offst

1.28
dB

LaAw

M1 52

Start 2.439 08 GHz
#Res BH 510 kHz

#/BH 518 kHz

Stop 2.483 9@ GHz

Sweep 1066 ms (1000 pts)

Marker Trace
1 (1
2 1

Type ¥ Axiz
Frag 2.439 84 GHz
Freg 2,479 37 GHz

Amplituda
3.44 dBm
3.62 dBm

Number of hopping frequencies: 40

Total number of hopping frequencies: 79

Verdict: PASS
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Modulation: 8-DPSK

- Agilent

Ref 18 dBm

Atten 20 4B

AT4@

#Feak

Log
18 f

%WW—\WW et ¥ Y

dB/ /

Offst J

1.28
dB H

LaAw

Wl 52

Start 2,398 00 GHz
#Res BH 510 kHz

#/BH 518 kHz

Sweep 1066 ms (1000 pts)

Stop 2.441 9@ GHz

Marker Trace
1 (1
2 1

Type ¥ Axiz
Frag 2.4A1 83 GHz
Freg 2,439 34 GHz

Amplituda
2.15 dBm
2.28 dBm

Number of hopping frequencies: 39

WireLess
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- Agilent

Ref 18 dBm

Atten 20 4B

AT4@

#Feak o

T T Ty

e L i S whin al

Log 1
18

dB/

Offst

1.28
dB

LaAw

M1 52

Start 2.439 08 GHz
#Res BH 510 kHz

#/BH 518 kHz

Stop 2.483 08 GHz
Sweep 1066 ms (1000 pts)

Marker Trace
1 (1
2 1

Type
Freg
Freg

* Axig
2.439 79 GHz
2.479 87 GHz

Amplituda
2.48 dBm
2.56 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-210 Clause A8.1 (d). Time of occupancy (Dwell Time)

SPECIFICATION

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400 ms) within a period
of 0.4 seconds multiplied by the number of hopping channels employed = 0.4 x 79= 31.6 seconds.

RESULTS

Modulation: GFSK
1. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHI1.

The system makes worst case 1600 hops per second or 1 time slot has a length of 625us with 79 channels. A DH1
Packet need 1 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case 1600/2 =
800 hops per second with 79 channels. So you have each channel 800/79 = 10.13 times per second and so for a
period of 0.4 x 79 = 31.6 seconds you have 10.13 x 31.6 = 320.11 times of appearance.

Each Tx-time per appearance is 378.7 us (see next plot).

So we have 320.11 x 378.7 us = 121.22 ms per 31.6 seconds.

= Agilent

a Mkrl 3787 ps
Ref 18 dBm #Atten 20 dB B8.13 4B

#Peak
Log 1R j?
18

LagAwy

W1 52
33U

£0F
FTun

Center 2.441 BAE GHz Span @ Hz
Fes BW 1 MHz #/BH 3 MH=z Sweep 865,85 ps (1000 pts)

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

A DH3 Packet needs 3 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/4 = 400 hops per second with 79 channels. So you have each channel 400/79 = 5.1 times per second and so
for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x 31.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.635 ms (see next plot).

So we have 161.16 x 1.635 ms = 263.49 ms per 31.6 seconds.

- Agilent

Ref 18 dBm #Atten 20 4B -0.27 4B
#Feak
Log 1|r
18

dB/
Offst
1.28
dB

LaAw

Wl 52 ']
33003

£0f '
FTun W
|

! LRI (R

L i l[

Center 2.441 8608 GHz Span B Hz
Fes BW 1 MH=z #VBH 3 MH=z Sweep 3.064 ms (1000 pts)

Verdict: PASS

Report No: (NIE)
43117RRF.001 Page 26 of 78 2014-10-03



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

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

3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS5.

A DHS Packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/6 = 266.67 hops per second with 79 channels. So you have each channel 266.67/79 = 3.37 times per second
and so for a period of 0.4 x 79 = 31.6 seconds you have 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.883 ms (see next plot).

So we have 106.49 x 2.883 ms = 307.01 ms per 31.6 seconds.

- Agilent

Ref 18 dBm #Atten 20 4B -0.29 4B
#Feak .
Log 1|r
18

dB/
Offst
1.28
dB

LaAw

Wl 52
33003

e o

Center 2.441 8608 GHz Span B Hz
Fes BW 1 MH=z #VBH 3 MH=z Sweep 4063 ms (1000 pts)

Verdict: PASS
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Modulation: m/4-DQPSK

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

AT4@

WireLess

The system makes worst case 1600 hops per second or 1 time slot has a length of 625us with 79 channels. A DH1
Packet need 1 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case 1600/2 =
800 hops per second with 79 channels. So you have each channel 800/79 = 10.13 times per second and so for a
period of 0.4 x 79 = 31.6 seconds you have 10.13 x 31.6 = 320.11 times of appearance.
Each Tx-time per appearance is 387.4 us (see next plot).

So we have 320.11 x 387.4 pus = 124.01 ms per 31.6 seconds.

Agilent

Fef 18 dBm

#Peak
Log
16
dB/
Offst
1.28
dB

LaAw

W1 52
53 4%
AA
£
FTun

#Htten 20 dB

a Mrl

3574 ps

8.32 dB

1R

Qe

=

A

Wl

ol

Center 2.441 BBA GHz
Fes EH 1 MHz

#YBW 3 MHz

Verdict: PASS
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

A DH3 Packet needs 3 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/4 = 400 hops per second with 79 channels. So you have each channel 400/79 = 5.1 times per second and so
for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x 31.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.641 ms (see next plot).

So we have 161.16 x 1.641 ms = 264.46 ms per 31.6 seconds.

- Agilent

Ref 16 dBm #Atten 20 dB @.32 dB
#Peak 1R 1
Log Db ¥ T Pt WANPURINY ¢
18

dB/
Offst
1.28
dB

LaAw

Wl 52
33003

£0f
FTun

I ! | [I ! ! L] | [ L

Center 2.441 8608 GHz Span B Hz
Fes BW 1 MH=z #VBH 3 MH=z Sweep 3.064 ms (1000 pts)

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

A DHS Packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/6 =266.67 hops per second with 79 channels. So you have each channel 266.67/79 = 3.37 times per second
and so for a period of 0.4 x 79 = 31.6 seconds you have 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.883 ms (see next plot).

So we have 106.49 x 2.883 ms = 307.01 ms per 31.6 seconds.

- Agilent

Ref 18 dBm #Atten 20 4B B.39 4B
#Peak 1R 1
Log Qg ¥ - T . ¢ e
16

dB/
0ffst
1.28
dB

LaAw

Wl 52
33003

ey ry

Center 2.441 8608 GHz Span B Hz
Fes BW 1 MH=z #VBH 3 MH=z Sweep 4063 ms (1000 pts)
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Modulation: 8-DPSK

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

AT4@

WireLess

The system makes worst case 1600 hops per second or 1 time slot has a length of 625us with 79 channels. A DH1
Packet need 1 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case 1600/2 =
800 hops per second with 79 channels. So you have each channel 800/79 = 10.13 times per second and so for a

period of 0.4 x 79 = 31.6 seconds you have 10.13 x 31.6 = 320.11 times of appearance.

Each Tx-time per appearance is 388.3us (see next plot).
So we have 320.11 x 388.3us = 124.298ms per 31.6 seconds.

5 Agilent

a Mkrl

Ref 18 dBm #Atten 20 dB
#Peak " ]

Log ? ] s e AR

388.3 ps

8.09 dB

LegAw

W1 352
3308

£t

Center 2.441 806 GHz

FTun &M/WWWUWM‘

Span @ Hz

Res BH 1 MHz #YBH 3 MHz Sweep 865,58 ps (1080 pts)
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2. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DH3.

A DH3 Packet needs 3 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/4 = 400 hops per second with 79 channels. So you have each channel 400/79 = 5.1 times per second and so
for a period of 0.4 x 79 = 31.6 seconds you have 5.1 x 31.6 = 161.16 times of appearance.

Each Tx-time per appearance is 1.641 ms (see next plot).

So we have 161.16 x 1.641 ms = 264.46 ms per 31.6 seconds.

- Agilent

a Mkrl  1.641 ms

Ref 18 dBm #Atten 20 4B B.48 4B
#Feak '

1R 1
LDQ < WWWMMWMM

LaAw

Wl 52
33003

£0f
FTun

LI I L L S I 1 I L

Center 2.441 8608 GHz Span B Hz
Fes BW 1 MH=z #VBH 3 MH=z Sweep 3.064 ms (1000 pts)
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3. TIME OF OCCUPANCY (DWELL TIME) FOR PACKET TYPE DHS.

A DHS Packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/6 =266.67 hops per second with 79 channels. So you have each channel 266.67/79 = 3.37 times per second
and so for a period of 0.4 x 79 = 31.6 seconds you have 3.37 x 31.6 = 106.49 times of appearance.

Each Tx-time per appearance is 2.891 ms (see next plot).

So we have 106.49 x 2.891 ms = 307.86 ms per 31.6 seconds.

# Agilent

Ref 16 dBm #Atten 20 dB @..56 dB
#Peak I 1

Log Lo SO OA USSP VR S PPN LR P PUR LR ERPUPRR RRSRTPROTY, ¢4

LaAw

W1 s2 ”
33 M5

0 i

Center 2.441 808 GHz Span B Hz
Res BW 1 MHz #+VEH 3 MHz Sweep 4863 ms (1008 prs)
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SPECIFICATION

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping

channels: 1 watt (30 dBm).

MAXIMUM OUTPUT POWER. See next plots.

Declared maximum antenna gain: 3.24 dBi.

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

power.

Modulation: GFSK

AT4

FCC Section 15.247 Subclause (b) / RSS-210 Clause A8.4 (2). Maximum peak output power and antenna
gain

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 6.26 6.60 6.49
Maximum EIRP power (dBm) 9.50 9.84 9.73
Measurement uncertainty (dB) +1.5
Modulation: [1/4-DQPSK (2Mbps)
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum peak power (dBm) 5.30 5.46 5.57
Maximum EIRP power (dBm) 8.54 8.70 8.81
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) 4.47 4.86 4.77
Maximum EIRP power (dBm) 7.71 8.10 8.01
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not

required to be reduced from the stated values.

Verdict: PASS
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK Lowest Channel: 2402 MHz.
- Agilent
Ref 18 dBm #Atten 20 dB . B.26 dBm
tggak ff’f_ﬁ__?_—_—_hx&-,
ég.‘f / \\‘\\
Offst

g ™
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LaAw

W1 52
33 FC

£0f
FTun
Swp

Center 2.402 808 GHz Span 18 MHz
#Res BH 3 MHz #VBH & MH=z Sweep 1066 ms (1088 pts)

Modulation: GFSK Middle Channel: 2441 MHz.

- Agilent
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: GFSK Highest Channel: 2480 MHz.
- Agilent
Ref 16 dBm #Atten 28 dB " 6.49 dBn
#Peak &
Log ‘___,,.r-"""fﬂ_ 1 I
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dB/
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#Res BH 3 MHz #VBH & MH=z Sweep 1066 ms (1088 pts)

Modulation: I[1/4-DQPSK Lowest Channel: 2402 MHz

- Agilent

Mkrl 2.481 975 GHz
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PEAK OUTPUT POWER (CONDUCTED)
Middle Channel: 2441 MHz.

Modulation: I[1/4-DQPSK

- Agilent
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Modulation: I[1/4-DQPSK

Highest Channel: 2480 MHz.

Span 18 MHz

Sweep 1066 ms (1088 pts)
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PEAK OUTPUT POWER (CONDUCTED).
Lowest Channel: 2402 MHz

Modulation: 8-DPSK

AT4@

WireLess

- Agilent

Ref 18 dBm #Atten 20 4B . 4.47 dBm
#Feak 1

Log Jff#ﬁ,,_——f—~—5l———-—_q

16

dB/ T T

Offst
1.28 ,/f’/,
dB

LaAw

Wl 52

33 FC

£0f
FTun

Swp

Center 2,402 BAB GHz
#Res BH 3 MHz

Span 18 MHz
#VBH & MH=z Sweep 1066 ms (1088 pts)

Modulation: 8-DPSK

Middle Channel: 2441 MHz.

- Agilent

Mkrl 2.448 975 GHz
Ref 18 dBm #Atten 20 4B 4.86 dBm
#Feak J,J_F—ii——=____
Log )
16
dB/

N

.

LaAw

Wl 52

33 FC

£0f
FTun

Swp

Center 2.441 086G GHz
#Res BH 3 MHz

Span 18 MHz
#VBH & MH=z Sweep 1066 ms (1088 pts)
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PEAK OUTPUT POWER (CONDUCTED).

Modulation: 8-DPSK Highest Channel: 2480 MHz.
- Agilent
Ref 18 dBm #Atten 28 dB 4.7 dBn
#Peak /__L_\
Log 1
10 =
dB/

-
Offst

1.28

4B /

LaAw

W1 52
33 FC

£0f
FTun
Swp

Center 2.480 808 GHz Span 18 MHz
#Res BH 3 MHz #VBH & MH=z Sweep 1066 ms (1088 pts)
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AT4@

WireLess

FCC Section 15.247 Subclause (d) / RSS-210 Clause A8.5. Band-edge compliance of conducted emissions

SPECIFICATION

(Transmitter)

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the

highest level of the desired power.

RESULTS:
Modulation: GFSK

1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

= Agilent

Ref 18 dBm

#Atten 30 dB

a Mkrl -2.162 MHz
-44.85 dB

#Peak

Start 2.390 688 B GHz
#Res BH 308 kHz

#YBW 1 MHz

Verdict: PASS

Stop 2,485 968 § GHz
Sweep 1066 ms (1000 pts)
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2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

# Agilent

a Mkrl 5.000 MHz

Ref 18 dBm #Atten 30 dB -47.88 dB
#Peak

Lo £

18

\

Offst

1.28 Ht'r 1'\

dB

W1 52 M‘{NW WM\\I w‘fl\'H m

53 FC W i n

HHMW WWM
£0F
FTun
Swp
Start 2.475 008 GHz Stop 2,490 880 GHz
#Res BH 306 kHz #/BH 1 MH=z Sweep 1066 ms (1000 pts)

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

- Agilent

a Mkrl 1.877 MHz
Ref 18 dBm #Atten 38 dB 46.57 dB

#Peak
g Ay
o [y

VL 2 Hw

Start 2.390 000 @ GHz Stop 2.485 BB6 @ GHz
#Res BH 308 kHz #VBH 1 MH=z Sweep 1066 ms (1088 pts)

Verdict: PASS
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AT4@

WireLess

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

- Agilent

Ref 18 dBm

#Feak
Log
18
dB/
Offst
1.28
dB

D
-135
dBm

LaAw

Y1 52
53 FC
AA
£0f
FTun
Swp

#Atten 30 dB 1331 dB

£y

AV
V

[\
V

AVAR
V

\

|

\

B IR U L ey

Start 2.475 088 GHz
#Res BH 308 kHz

Verdict: PASS

Stop 2.490 AB@ GHz
#VBH 1 MH=z Sweep 1066 ms (1088 pts)
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Modulation: TI/4-DQPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

- Agilent

Ref 18 dBm #Atten 30 4B 4.5.83 4B
#Feak

1
Log
18 /ﬁ
7Y
Offst
105 / \

dB | 1

DI / \
-16.49

dBm ~ W
LaRAw 1

V1 s2 »’Mﬂ J \'“”‘v

53 FC =
AA WWWWM

£0f
FTun
Swp
Start 2.390 000 @ GHz Stop 2.485 BB6 @ GHz
#Res BH 308 kHz #VBH 1 MH=z Sweep 1066 ms (1088 pts)

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

- Agilent

a Mkrl 5.135 MHz

Ref 18 dBm #Atten 38 dB -44.46 dB
#Peak iR

Log R

1@

Y

Offst

1.28 H[ \

dB /

$3 ng“ Vit s
£0f
FTun
Swp
Start 2.475 8@0 GHz Stop 2.490 AB@ GHz
#Res BH 308 kHz #VBH 1 MH=z Sweep 1066 ms (1088 pts)

Verdict: PASS

Report No: (NIE)
43117RRF.001 Page 43 of 78 2014-10-03



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

AT4@

3. LOW FREQUENCY SECTION (HOPPING ON). See next plot.

# Agilent

Ref 18 dBm

#Atten 30 dB

a Mkrl -2.462 MHz
-46.58 dB

#Peak

T

Start 2.390 688 B GHz
#Res BH 308 kHz

Verdict: PASS

Stop 2.465 806 @ GHz

#/BH 1 MH=z Sweep 1066 ms (1000 pts)

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

- Agilent

Ref 18 dBm

#Atten 30 4B

a Mkrl  4.969 MHz
-45.85 dBE

#Feak

1R

F

\\

\

Start 2.475 088 GHz
#Res BH 308 kHz

Verdict: PASS

Stop 2,498 800 GHz

#VBH 1 MH=z Sweep 1066 ms (1088 pts)

WireLess
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Modulation: 8-DPSK
1. LOW FREQUENCY SECTION 2402 MHz (HOPPING OFF). See next plot.

- Agilent

Ref 18 dBm #Atten 30 4B 4.5.56 4B
#Feak

1
Log
T P
i
Offst
1.28 f \

dB ] i

0o |

dBm J
LaAw 1

viosl L P e

G2 P b Do st gt S IATERARE TN
AA
£0f
FTun
Swp

A
4

Start 2.390 000 @ GHz Stop 2.485 BB6 @ GHz
#Res BH 308 kHz #VBH 1 MH=z Sweep 1066 ms (1088 pts)

Verdict: PASS
2. HIGH FREQUENCY SECTION 2480 MHz (HOPPING OFF). See next plot.

- Agilent

a Mkrl 4.888 MHz

Ref 18 dBm #Atten 30 4B -43.76 dB
#Feak iR

Log

18

\

Offst

1.28 / \

dB )

53 FC oy e Ny
AA

£0f

FTun

Swp

Start 2.475 8@0 GHz Stop 2.490 AB@ GHz

#Res BH 308 kHz #VBH 1 MH=z Sweep 1066 ms (1088 pts)

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

# Agilent

Ref 18 dBm

#Atten 30 dB

a Mkrl -2.287 MHz
-47.25 dB

#Peak

i

Start 2.390 688 B GHz
#Res BH 308 kHz

Stop 2.465 806 @ GHz

#/BH 1 MH=z Sweep 1066 ms (1000 pts)

Verdict: PASS

4. HIGH FREQUENCY SECTION (HOPPING ON). See next plot.

- Agilent

Ref 18 dBm

#Atten 30 4B

a Mkrl 5.188 MHz
-44.88 dE

#Feak
T e T

iRk

e

\

\

Start 2.475 088 GHz
#Res BH 308 kHz

Stop 2,498 800 GHz

#VBH 1 MH=z Sweep 1066 ms (1088 pts)

Verdict: PASS

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

SPECIFICATION

In any 100 kHz bandwidths outside the frequency band in which the intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power.

RESULTS:

Modulation: GFSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

- Agilent

Mkrl 2.482 GHz

Ref 18 dBm #Atten 30 dB 5.93 dBm
#Peak 3

Start 30 MHz Stop 25.8088 GHz
#Res BH 108 kHz #+VBH 308 kHz Sweep 2387 5 (8192 pts)

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

Verdict: PASS
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

AT4@

3 Agilent

Ref 18 dBm #Atten 30 dB

Mkrl 2.441 GHz
6.57 dBm

#Peak g

53 FC
AA
£t

Start 368 MHz

#Res BH 100 kHz #\YBH 300 kHz

Note: The peak above the limits is the carrier frequency.

Verdict: PASS
3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

3 Agilent

Stop 25.068 GHz
Sweep 2387 5 (8192 pts)

Ref 18 dEm #Atten 30 dB

#Peak 3

33 FC
HHM
£

Start 30 MHz

#Res BW 100 kHz #YBH 300 kHz

Note: The peak above the limits is the carrier frequency.

Verdict: PASS

Stop 25,080 GHz
Sweep 2.387 5 (8192 pts)

WireLess

Report No: (NIE)
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Modulation: TI/4-DQPSK
1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).
2 Agilent

Ref 18 dBm #Atten 30 dB 1..45 dBm
#Peak I

,_
=]
o
le 30

Start 30 MHz Stop 25.808 GHz
#Res BH 108 kHz #BH 308 kHz Sweep 2.387 5 (8192 prs)

Note: The peak above the limits is the carrier frequency.
Verdict: PASS
2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

3 Agilent

Mkrl 2.441 GHz

Ref 18 dBm #Atten 30 4B 2.83 dBm
#Paak Iy

$3 FC "y
HHWHMWW
£(P:

Start 38 MHz Stop 25.880 GHz
#Res BW 108 kHz #WBH 388 kHz Sweep 2387 5 (8192 pts)

Note: The peaks above the limits are the carrier frequencies.
Verdict:PASS
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3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

AT4@

% Agilent

Ref 18 dBm #Atten 38 dB

Mkrl 2.451 GHz
1.28 dBm

#Peak [

,_
o
w
£ b

53 FC
HHWMW
£

Start 30 MHz
#Res BW 108 kHz

Note: The peak above the limit is the carrier frequency.
Verdict: PASS
Modulation: 8-DPSK

1. LOWEST CHANNEL (2402 MHz): 30 MHz-25 GHz (see next plot).

- Agilent

#YBW 368 kHz

Stop 25.000 GHz
Sweep 2.387 5 (8192 pts)

Ref 18 dBm #Atten 30 dB

Mkrl 2.482 GHz
1.55 dBm

#Peak T

,_
=]

(i)

S

33 FC
HHM
£(:

Start 30 MHz

#Res BH 188 kHz #/BW 388 kHz

Note: The peak above the limits is the carrier frequency.

Verdict: PASS

Stop 25.008 GHz

Sweep 2.387 s (8192 pts)

WireLess
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2. MIDDLE CHANNEL (2441 MHz): 30 MHz-25 GHz (see next plot).

AT4@

3 Agilent

Ref 18 dBm #Atten 30 dB

Mkrl 2.441 GHz
1.97 dBm

#Peak T

,_
=3
=1
T3

53 FC
HHWMMW
ECf)

Start 30 MHz

#Res BH 108 kHz #BH 300 kHz

Note: The peaks above the limit are the carrier frequencies.
Verdict: PASS
3. HIGH CHANNEL (2480 MHz): 30 MHz-25 GHz (see next plot).

3 Agilent

Stop 25.000 GHz
Sweep 2.387 5 (8192 pts)

Ref 18 dBm #Atten 30 dB

Mkrl 2.481 GHz
1.25 dBm

#Peak |

53 FC
HHMM‘W
£

Start 30 MHz

#Res BHW 100 kHz #YBH 380 kHz

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

Verdict: PASS

Stop 25.000 GHz
Sweep 2.387 5 (8192 pts)

WireLess
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AT4@

WireLess

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

SPECIFICATION

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)):

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

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

RESULTS:

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

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-1000
MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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Frequency range 30 MHz-1000 MHz.

AT4@

WireLess

Note: The spurious emissions below 1 GHz do not depend on either the operating channel or the modulation

mode selected in the EUT.

Spurious levels operating (radiated) closest to limit.

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBpV/m) Uncertainty (dB)
33.2737 A% Quasi-peak 26.68 +4.12
99.4762 H Quasi-peak 27.60 +4.12
143.9750 A" Quasi-peak 30.56 +4.12
165.9212 A% Quasi-peak 33.28 +4.12
Frequency range 1 GHz-25 GHz
Modulation: GFSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.321828 H Peak 45.56 +4.0
H RMS 36.44 +4.0
2.499426 H Peak 48.93 +4.0
H RMS 36.39 +4.0
4.804250 H Peak 35.32 +4.0
H RMS 28.62 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.360908 H Peak 45.78 +4.0
H RMS 36.64 +4.0
2.493975 H Peak 48.52 +4.0
H RMS 36.39 +4.0
4.881750 H Peak 35.10 +4.0
H RMS 28.39 +4.0
Report No: (NIE)
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

WireLess

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.379900 H Peak 46.23 +4.0
H RMS 37.25 +4.0
2.484916 H Peak 55.17 +4.0
H RMS 46.50 +4.0
4.960250 H Peak 35.93 +4.0
H RMS 29.95 +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)
H Peak 46.92 +4.0
2.381948
H RMS 38.51 +4.0
H Peak 48.58 +4.0
2.491491
H RMS 36.52 +4.0
H Peak 33.92 +4.0
3.088250
H RMS 27.66 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
H Peak 48.00 +4.0
2.339420
H RMS 35.78 +4.0
H Peak 48.65 +4.0
2.493054
H RMS 35.67 +4.0
H Peak 32.36 +4.0
3.138250
H RMS 24.33 +4.0
H Peak 37.25 +4.0
4.842250
H RMS 25.55 +4.0
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3. CHANNEL: HIGHEST (2480 MHz).

AT4@

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
H Peak 47.73 +4.0
2.318812
H RMS 35.94 +4.0
H Peak 54.91 +4.0
2.484985
H RMS 45.50 +4.0
H Peak 32.00 +4.0
3.188250
H RMS 25.92 +4.0
Verdict: PASS
Modulation: 8-DPSK
1. CHANNEL: LOWEST (2402 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
H Peak 49.47 +4.0
2.389164
H RMS 36.02 +4.0
H Peak 48.64 +4.0
2.491508
H RMS 36.33 +4.0
H Peak 34.12 +4.0
3.088750
H RMS 25.76 +4.0
2. CHANNEL: MIDDLE (2441 MHz).
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
H Peak 48.07 +4.0
2.322812
H RMS 35.91 +4.0
H Peak 48.34 +4.0
2.488473
H RMS 36.52 +4.0
H Peak 49.40 +4.0
2.564367
H RMS 37.55 +4.0
H Peak 31.49 +4.0
3.138250
H RMS 23.79 +4.0

WireLess
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3. CHANNEL: HIGHEST (2480 MHz).

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

H Peak 48.54 +4.0
2.337132

H RMS 35.63 +4.0

H Peak 54.79 +4.0
2.484848

H RMS 45.04 +4.0

H Peak 31.34 +4.0
3.188250

H RMS 24.65 +4.0

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

®

Ref 70 dBpVv/m *Att 0dB

* RBW 100 kHz
* VBW 300 kHz
SWT 100 ms

70

—60

—50

Fccl 15
46

—30

o—+HH

—-10

Start 30 MHz

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

97 MHz/

Stop 1 GHz

TCF

AC

AT4@

WireLess
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FREQUENCY RANGE 1 GHz to 3 GHz.

Modulation: GFSK

CHANNEL: Lowest (2402 MHz).

MultiView | Spectrum

Ref Level 80.00 dBuvy/m & RBW 1 MHz
& Att Ode & SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74,000 dBpv/mr

70 dBpw/m

80 dBpw/m

H1 54000 dBpv/m
50 dey

I L . "

30 dBpvm

20 dBpvm

10 depv/m

0 dBpv/m

-10 dBpv/m

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

Note: The peak shown in the plot is the carrier frequency.

CHANNEL: Middle (2441 MHz).

Multiview 2| Spectrum E]
Ref Level 80.00 dBuv/m ® RBW 1 MHz

@ Att OdE & SWT 1s & VBW 3 MHz Mode Auto Sweep

TDF

1 Frequency Sweep

H2 74.000 dBpv/m
70 dBpv/m
60 dBpv/m
H1 54,000 dBpv/m
S0 dBpv/m
" _‘Jl ]

30 dB

20 dey

10 dBpv/m
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CHANNEL: Middle (2441 MHz).
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Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHz).
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CHANNEL: Highest (2480 MHz).
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FREQUENCY RANGE 3 GHz to 18 GHz.
Modulation: GFSK
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AT4@

WireLess

MultiView 5| Spectrum E]
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ Att 0OdE & SWT 1s & VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
H2 74.000 dBpv/m
70 dBpv/m
60 dBpv/m
H1 54,000 dBpv/m
S0 dBpv/m
40 deyivym oy o “‘WNW‘*
Y s
g
20 dBj
10 dBpv/m
0 dBpv/m
-10 dBpvym
3.0 GH=z 30000 pts 1.5 GHz/ 18.0 GHz
CHANNEL: Middle (2441 MHz).
MultiView 5| Spectrum E]
Ref Level 80.00 dBuv/m ® RBW 1 MHz
@ ALt Ode & SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF
1 Frequency Sweep
H2 74.000 dBpv/m
70 dBpv/m
60 dBpv/m
H1 54.000 dBpy/m
30 dBpv/m
M,
MM
MW
20 dBpv/m
10 dBpv/m
0 dBpvym
-10 dBpv
3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz
Report No: (NIE)
43117RRF.001 Page 63 of 78 2014-10-03



AT4 wireless, S.A.

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

WireLess

CHANNEL: Highest (2480 MHz).

MultiView | Spectrum E]
Ref Level 80.00 dBuv/m

@ RBW 1 MHz

@ ALt Ode & SWT 1= ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H2 74,000 depv/mr

70 dBpw/m

80 dBpw/m

H1 54.000 deuv/m

10 depv/m

0 dBpv/m

-10 dBpV/m

3.0 GHz 30000 pt_s 1.5 GHz 18.0 GH_Z

Modulation: I[1/4-DQPSK
CHANNEL: Lowest (2402 MHz).

Multiview 2| Spectrum E]
Ref Level 80.00 dBpv/m

& RBW 1 MHz

@ ALt 0dB ® SWT 1= & VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H2 74,000 depyv/m

70 dBpv/m

80 dBpv/m

H1 S4.000 dBpirir

50 dBpv/m

40 dBpv/m

e

10 depv/m

0 dBpvfm

-10 dBpv/m

3.0 GHz 30000 pts 1.5 GHz/ 18.0 GHz

Report No: (NIE)

43117RRF.001 Page 64 of 78 2014-10-03



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

CHANNEL: Middle (2441 MHz).
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Modulation: 8-DPSK
CHANNEL: Lowest (2402 MHz).
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FREQUENCY RANGE 18 GHz to 25 GHz.
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Modulation: 8-DPSK
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Modulation: I[1/4-DQPSK
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Modulation: I1/4-DQPSK
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