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1. RELEASE CONTROL RECORD

TEST REPORT NUMBER REASON OF CHANGE DATE OF ISSUE
FCCTR_131691-0 Original release 23/01/2014
Typographical error correction

Added Conducted power
FCCTR_131691-1 measurement plots 19/03/2014

Removed photographic

section
FCCTR_131691-2 Editorial change 08/04/2014
FCCTR_131691-3 Editorial change 30/04/2014
FCCTR_131691-4 Editorial change in radiated 20/05/2014
- measurement section
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2. TECHNICAL INFORMATION OF EQUIPMENT UNDER TEST (E UT)

2.1 Identification

7~
rower-one—
\v/

Power-One ltaly S.p.A.

WIFI LOGGER CARD for inverter

WIFI LOGGER CARD identified by the FCC id: X6W-3N16M

200034 VCA.V1E02.0 002

X6W-3N16M

Italy

2.2 Technical data

47 CFR FCC Part 15 Subpart C § 15.247

Radio Equipment

Intentional radiators

The EUT is a WLAN module for photovoltaic inverter

12Vdc powered by inverter board

2400-2483,5MHz

IEEE Std 802.11b, 802.11g and 802.11n

CCK DQPSK DBPSK for DSSS

64QAM, 16QAM, QPSK, BPSK for OFDM

DSSS for 802.11b

OFDM for 802.11g/n

802.11b: 11/5.5/2 /1 Mbps
802.119:54/48/36/24/18/12/9/6 Mbps
802.11n: 65/58.5/52/39/26/19.5/13/6.5 Mbps

50 Ohms

20MHz

5MHz

RSMA connector
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2.3 Technical information

MURATA

Series/Type RO78 (WL1801) / D7021

[ Integral ; X External ; [ ] Dedicated

Max. 3.32dBi (worst case)
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2.4 Ports identification

This section contains descriptions of all signal ports and AC/DC power input/output ports,
the length and the type of the cable provided by manufacturer needed for the tests.

Moreover it is specified if the ports are ever or optionally connected.

Port Description Connection

1 Enclosure Not present (electronic PCB board only) Plug-in electronic board

2 AC Power Supply | Not present (electronic PCB board only) |~

3 DC power supply | 12Vdc Plug-in electronic board

4 Signal lines Signal line Plug-in electronic board
5 Telecomm. Lines Not present (electronic PCB board only) |~
6 Antenna RSMA connector Connector

Note: During the tests all cables must be what provided the manufacturer or the same that used in the real
employment of the EUT.

2.5 Auxiliary equipment
e Evaluation Board Power-ONE (used during the session to power supply the EUT and to
communicate with auxiliary PC for channel and protocol setting)
* Portable PC with dedicated software
»  USB-Serial converter Power-One
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3. OPERATING TEST MODES AND CONDITIONS

In the following table there are the operating conditions adopted during tests identified by an
indicator (#..) at which has been referred the item “Operating condition of the equipment under
test”

Operating condition Description
#1 Continuous transmission, modulated carrier, protocol 802.11 b
#2 Continuous transmission, modulated carrier, protocol 802.11 g
#3 Continuous transmission, modulated carrier, protocol 802.11 n

Special Test Software : Special software and hardware by the Applicant to operate the EUT at
each channel frequency continuously. For example, the transmitter will be operated at each of the
lowest, middle and highest frequencies individually continuously during testing.

Special Hardware Used : The RF Module has been tested by an evaluation board supplied by
Power-One (See Photographic documentation).

Transmitter Test Antenna: The EUT has been tested with the antenna fitted in a manner typical
of normal intended use as integral / non-integral antenna equipment as described with the test
results.
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4, REFERENCE STANDARD / DOCUMENT FOR PERFORMED TESTS

Cfr 47 part 15 subpart C par. 15.247 Radio Frequency Devices — Intentional Radiators
Operation within the bands 902-928 MHz, 2400-2483.5
MHz, and 5725-5850 MHz

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

KDB 558074 D01 Guidance for performing Compliance measurements on
Digital Transmission Systems (DTS) Operating under
815.247

5. SUMMARY OF TEST RESULTS

5.1 Emission tests
: Operatin
Port Phenomena Basic standard pera gl Result
condition
Antenna requirement ! FCC Part 15 §15.203 Within the limit
Maximum Peak Output FCC Part 15 i -
Power §15.247 (b) (3) #1 #2 #3 Within the limit
, FCC Part 15 - -
6 dB Bandwidth §15.247 (a) (2) #1 #2 #3 Within the limit
. FCC Part 15 I _
Power Spectral Density §15.247 (e) #1 #2 #3 Within the limit
Antenna port

FCC Part 15 - -
Band-Edge § 15.247 (d) #1 #2 #3 Within the limit

RF conducted Spurious FCC Part 15
Emissions at the Transmitter | § 15.247 (d) #1 #2 #3 Within the limit

Antenna Terminal

RF radiated Spurious FCC Part 15

Emissions at the Transmitter | § 15.247 (d) #1 #2 #3 Within the limit
Antenna Terminal

Notes: 1 The EUT complies with the requirement; it employs a unique (non-standard) antenna connector
(RPSMAJ/U.FL/IPX), for all external antennas proposed for use with the EUT and permanently mounted
integral antenna.
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6. TEST RESULTS

MAXIMUM PEAK OQUTPUT POWER. ... ettt 9
6dB CHANNEL BANDWIDTH. ...ttt e e e e et e e e e e e e eenes 14
BAND-EDGE ..o 18
POWER SPECTRAL DENSITY .ot e e a e et e e e e e eaa s 22
RF CONDUCTED SPURIOUS EMISSIONS AT THE TRANSMITTER ANTENNA

TERMINAL . ..ottt e e e e e et e e e e e e et r e e e et e et e e e e et e e e 27
RADIATED EMISSION 9KHZ 10" HaMONIC .. ..ccoeuveeeeiieeecieee et eetee et e e 46
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MAXIMUM PEAK OUTPUT POWER

TEST
1.

REFERENCE  According to §15.247(b) (3) , For systems using digital modulation in the 902-928 MHz,

DOCUMENT 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an alternative to a peak
power measurement, compliance with the one Watt limit can be based on a
measurement of the maximum conducted output power. Maximum Conducted Output
Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is
operating at its maximum power control level. Power must be summed across all
antennas and antenna elements. The average must not include any time intervals during
which the transmitter is off or is transmitting at a reduced power level. If multiple modes
of operation are possible (e.g., alternative modulation methods), the maximum
conducted output power is the highest total transmit power occurring in any mode.

TEST SETUP

In according to ref std

TEST LOCATION

Radio test area

TEST METHOD

KDB 558074 D01 par. 9.1.2 Integrated band power method

TYPE OF MEASUREMENT

CONDUCTED

TEST EQUIPMENT

Spectrum Analyzer Rohde&Schwarz mod. FSP40
SYSTEM DC POWER SUPPLY HP mod. 6623A

TEST PERFORMED BY

Andrea Bortolotti

TESTING DATE 19/03/2014
TEST CONDITIONS: MEASURED
Ambient temperature :  23°C £ 5°C 24°C
Ambient humidity : 25—-75 %rH 45%
Pressure : 85 — 106 kPa (860 mbar — 1060 mbar) 960mbar
OPERATING CONDITION |#1, #2, #3 , DUTY CYCLE 100%
TEST RESULT WITHIN THE LIMITS
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Protocol B — 11Mbps — CCK (worst case)

FCCTR_131691-4

Channel | Frequency | Output Power | Antenna Gain | Power Limit Result
(MHz) in dBm (dBi) (dBm) (dBm)
1 2412 18.41 2173
WITHIN THE
6 2437 18.82 3.32 2214 30 LIMITS
11 2462 19.33 22 65
Incertezza di misura / Measurement Uncertainty : + 3 dB
Protocol G — 54Mbps — 64QAM (worst case)
Frequency | Output Power | Antenna Gain | Power Limit
Channel | =, in dBm (dBi) (dBm) (dBm) sl
2412 18.10 21.42
WITHIN THE
2437 18.05 3.32 21.37 30 LIMITS
11 2462 18.46 2178
Incertezza di misura / Measurement Uncertainty : + 3 dB
Protocol N — 65Mbps — (worst case)
Frequency | Output Power | Antenna Gain | Power Limit
IR, MHz in dBm (dBi) (dBm) (dBm) el
2412 17.17 20.49
WITHIN THE
2437 17.34 3.32 20.68 30 LIMITS
11 2462 17.82 21.14

Incertezza di misura / Measurement Uncertainty : + 3 dB
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GRAPHICS

FCCTR_131691-4

Protocol B — 11Mbps — CCK (worst case) — Chl

*RBW 1 MHz
VBW 3 MHz
Ref 30 dBm * ALt 50 dB SWIr 2.5 ns
20
L 10
| T | R —
-0
1 PK
— 10
- 20
- 30
- 40
- 50
- 60
Center 2.412 GHz 1. 539 MHz/ Span 15. 39 MHz
Tx Channel
Bandwi dt h 10. 26 MHz Power 18 41 dBn
Protocol B — 11Mbps — CCK (worst case) — Ch6
* RBW 1 MHz Marker 1 [T1 ]
VBW 3 Mz 10. 67 dBmr
Ref 30 dBm ALt 50 dB SWI 2.5 ns 2. 437000008 GHz
20
l 10 e
o | ] T
1 PN
— 10
- 20
- 30
|- 40
- 50
- 60
Center 2.437 GHz 1. 557 MHz/ Span 15. 57 MHz
Tx Channel
Bandwi dt h 10. 38 Mz Power 18. 82 dBn
Protocol B — 11Mbps — CCK (worst case) — Chl1l
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 11. 37 dBmr
Ref 30 dBm ALt 50 dB SWI 2.5 ns 2.462064080 GHz
- 20 I
L 10 E—
p—— |
70 ’_’v_”ﬁpv—' "—~_\_v_
1 PK
— 10
- 20
- 30
- 40
- 50
|- 60

Center 2.462 Gz

Tx Channel
Bandwi dt h

10. 68 MHz

1.602 MHz/

Power

Span 16. 02 MHz

19. 33 dBn
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Protocol G — 54Mbps — 64QAM (worst case) — Chl
*RBW 1 Mz Marker 1 [T1 ]
VBW 3 M1z 6. 59 dBm
Ref 30 dBm ALt 50 dB SW 2.5 ns 2. 412000000 GHz
20
I
WMWMW\\
-0
1 PK
i i W\”\\\‘w
- 20
- 30
|- 40
- 50
|- 60
Center 2.412 GHz 2.493 MHz/ Span 24. 93 Mz
Tx Channel
Bandwi dt h 16. 62 Mz Power 18. 10 dBn

Protocol G — 54Mbps — 64QAM (worst case) — Ch6

* RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 4. 72 dBm
Ref 30 dBm ALt 50 dB SW 2.5 ns 2. 437050400 GHz
20
| 10
/“’MWM VNS A r
e [ © T
- 20
- 30
|- 40
- 50
- 60
Center 2.437 GHz 2.52 MHz/ Span 25.2 MHz
Tx Channel
Bandwi dth 16.8 Mz Power 18. 05 dBn
Protocol G — 54Mbps — 64QAM (worst case) — Chll
* RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 6. 92 dBm
Ref 30 dBm ALt 50 dB SW 2.5 ns 2. 462064080 GHz
20
.6 L
WMW‘“" VMM\
-0
1 PH
A Qi SN
|- 20
- 30
|- 40
- 50
|- 60
Center 2.462 GHz 2.502 MHz/ Span 25. 02 MHz
Tx Channel
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Protocol N — 65Mbps — 64QAM (worst case) — Chl
* RBW 1 MHz
VBW 3 MHz
Ref 30 dBm * ALt 50 dB SW 2.5 ns
20
L 10
) IJI-““"" i
1 PH
— 10
- 20 M
- 30
- 40
- 50
|- 60
Center 2.412 GHz 2.691 MHz/ Span 26. 91 MHz

Tx Channel
Bandwi dt h 17.94 Mz Power 17. 17 dBn

Protocol N — 65Mbps — 64QAM (worst case) — Ch6

*RBW 1 Mz
VBW 3 MHz
Ref 30 dBm ALt 50 dB SW 2.5 ns

=
T

;

Center 2.437 GHz 2.7 MHz/ Span 27 MHz

Tx Channel
Bandwi dt h 18 MHz Power 17. 34 dBn

Protocol N — 65Mbps — 64QAM (worst case) — Ch11l

*RBW 1 Mz Marker 1 [T1 ]
VBW 3 MHz -39. 95 dBm
Ref 30 dBm “Att 50 dB SWI 2.5 ns 2. 448455000 GHz
|20
L 10
WMMWM
oz | ° | e \*’\'\
J
e
[ 20
|- 30
L
7- 40
- 50
- 60
Center 2.462 GHz 2.709 M/ Span 27.09 MHz
Tx Channel
Bandwi dt h 18. 06 MHz Power 17 82 d Bn
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TEST 6dB CHANNEL BANDWIDTH

2.

REFERENCE According to 815,247(a)(2), Systems using digital modulation techniques may operate in
DOCUMENT the 902-928 MHz, 2400-2483,5 MHz, and 5725-5850 MHz bands, The minimum 6 dB
bandwidth shall be at least 500 kHz,

TEST SETUP In according to ref std

TEST LOCATION Radio test area

TEST METHOD KDB 558074 D01 par. 8.2 DTS Bandwidth Option 2

TYPE OF MEASUREMENT CONDUCTED

TEST EQUIPMENT Spectrum Analyzer Rohde&Schwarz mod. FSP40
SYSTEM DC POWER SUPPLY HP mod. 6623A

TEST PERFORMED BY Andrea Bortolotti

TESTING DATE 28-29/11/2013

TEST CONDITIONS: MEASURED

Ambient temperature :  23°C £ 5°C 24°C

Ambient humidity : 25 - 75 %rH 45%

Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 960mbar

OPERATING CONDITION |#1, #2, #3 , DUTY CYCLE 100%

TEST RESULT WITHIN THE LIMITS
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Measurement Result

Protocol B — 11Mbps — CCK (worst case)

Channel Fr‘zﬁﬂuﬁgcy HIEELICIE bl Result LIMIT
CH1 2412 10.260 WITHIN THE LIMITS > 500 kHz
CH 6 2437 10.380 WITHIN THE LIMITS > 500 kHz
CH 11 2462 10.680 WITHIN THE LIMITS > 500 kHz

Protocol G — 54Mbps — 64QAM (worst case)

Channel Fr‘zﬁ,l“:gcy HIEELICIE s Result LIMIT
CH1 2412 16.620 WITHIN THE LIMITS > 500 kHz
CH 6 2437 16.800 WITHIN THE LIMITS > 500 kHz
CH 11 2462 16.680 WITHIN THE LIMITS > 500 kHz

Protocol N — 65Mbps — 64QAM (worst case)

Channel Fre(gﬂu:;)cy Measggzgngg; éMHz) Result LIMIT
CH1 2412 17.940 WITHIN THE LIMITS > 500 kHz
CH®6 2437 18.000 WITHIN THE LIMITS > 500 kHz
CH 11 2462 18.060 WITHIN THE LIMITS > 500 kHz

Incertezza di misura / Measurement Uncertainty : £1 KHz
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Plots of result

Protocol B CH1

RBW 100 kHz Narker 1 [T1 ]

Protocol B CH6

RBW 100 kHz Narker 1 [T1 ]

VBW 300 kHz 1.52 dBn VBW 300 kHz 3.53 dBnm
Ref 10 dBm Att 40 dB SWr 5 ns 2.412160000 GHz Ref 10 dBm At 40 dB SWr 10 s 2.437060000 GHz
10 ndB [ 1] 600 dB 10 ndB [T 6[00 dB
BW 10| 260000000 Mz PO BW 10| 380000p00 M-z
0 T RISV TY. CYPYRN| . Tenp 1| [ T1 ndB} o T ‘wwi Tenp 1| [ T1 ndf) [A]
T2 4] 23 dBrr -2|60 dBr
P ol 4s1c
= 2| 407000000 GHz 2| 431900p00 Gz
-10 np 2 { T1 nd8} T TR
-4/52 dBr 2| ze amn
2| 417260000 GHz 442280000 Gz
-30
st
-50
-60
-70
70
-80
-80
-90
-90 Center 2.437 GHz 3 MHz/ Span 30 Mz
Center 2.4121 GHz 3 MHz/ Span 30 M
Date: 4.DEC 2013  15:21:58
RBW 100 kHz Narker 1 [T1 ] RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz 2.22 dBn VBW 300 kHz -7.95 dBn
Ref 10 dBm At 40 dB SWr 10 s 2. 462020000 GHz Ref 10 dBm At 40 dB SWF 10 s 2. 412160000 GHz
10 ndB [ T1] 600 aB 10 ndB [ T1] 6[00 aB
BW 10| 680000p00 M-z BW 16| 620000000 M-z
0 Tt L Tenp 1 [ T1 ndf} [A] 0 Tenp 1 [T1 ndf] [A]
- -3l68 dBn - -12{23 dBn
VA 2| 456620000 GHz VA 2| 403700000 GHz
10 2 [ T1 ndf] 10 Templl2 [ T1 ndf]
3|84 dBn -13/06 dBn
467300000 GHz 2| 420320900 Gz
20 -20
L L m A
e W‘s. -40
-60 -60
-70 -70
-80 -80
-90 -90
Center 2.4619 GHz 3 Miz/ Span 30 Mz Center 2.4121 GHz 3 Mz/ Span 30 Mz
Date: 4.DEC. 2013 15: 29: 43 Date: 4.DEC. 2013 15: 23: 18
RBW 100 kHz Marker 1 [T1 ] RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -12.27 dBm VBW 300 kHz -9.22 dBn
Ref 10 dBm Att 40 dB SWr 10 s 2. 437060000 Gz Ref 10 dBm Att 40 dB SWr 10 s 2. 437120000 GHz
10 ndB [ T1] 600 dB 10 ndB [ T1] 600 aB
BW 16/ 800000p00 Mz BW 16| 680000000 M-z
o Tenp 1 [ T1 ndf} o Tenp 1 [ T1 ndf}
-17{96 dBm| -14/81 dBr
MM 2| 428600p00 Gz 2| 428660000 Gz
-10 2 (71 ndpy CRRERL ]
1 ,  -19|24 dBm -15/00 dBr
2 2 445400000 GHz 2| 445340000 GHz
o b =
-50 -50
-70 -70
-80 -80
-90 -90
Center 2.437 Gz 3 MHz/ Span 30 Mz Center 2.437 GHz 3 MHz/ Span 30 Mz
Date 4.DEC. 2013 15:32:36 Dat e 4.DEC. 2013 15: 26: 30
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

Plots of result

Protocol N CH1 Protocol N CH6

RBW 100 kHz Narker 1 [T1 ] RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -9.66 dBn VBW 300 kHz -11.15 dBr
Ref 10 dBm At 40 dB SWr 10 s 2.412160000 Gz Ref 10 dBm Att 40 dB SWr 10 s 2.437120000 GHz
10 ndB [ T1] 6[00 dB 10 ndB [ T1] 6[00 dB
BW 17, 940000000 Mz BW 18 000000000 M-z

)

o Tenp-1 {T1 ndf} o Tenp-1 {T1 ndf
14{77 dBr -

-10 {71 ndfy

4| 420980000 GHz

)

78 dBn
00 GHz

19 dBr
D00 GHz

it

50 50
70 70
80 80
90 90
Center 2.4121 GHz 3 M/ Span 30 MHz Center 2.437 GHz 3 M/ Span 30 MHz
Dat e: 4.DEC. 2013 15:24: 07 Dat e: 4.DEC. 2013 15:27:22

Protocol N CH11

RBW 100 kHz Narker 1 [T1 ]

VBW 300 kHz -13.69 dBn
Ref 10 dBm Att 40 dB SWr 10 s 2.462020000 Gz
10 ndB [ T1] 6[oo dB
BW 18| 060000000 M-z
o Tenp 1 [ T1 ndp}
-21{02 dBn
o p 2| 452960p00 Gz
= 10 5
14 dBn
1 00 GHz
20
iy, BLANK
-50
-70
-80
-90
Center 2.4619 GHz 3 MHz/ Span 30 Mz
Dat e 4.DEC. 2013  15: 28: 22
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o
PRIMA

FCCTR_131691-4

RICERCA & SVILUPPO
TEST Band-Edge
3.

REFERENCE According to §815,247(d), In any 100 kHz bandwidth outside the frequency band in which

DOCUMENT the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits, If the
transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB, Attenuation below the
general limits specified in Sec, 15,209(a) is not required, In addition, radiated emissions
which fall in the restricted bands, as defined in Sec, 15,205(a), must also comply with the
radiated emission limits specified in Sec, 15,209(a) (see Sec, 15,205(c)),

TEST SETUP In according to ref std

TEST LOCATION

Radio test area

TYPE OF MEASUREMENT CONDUCTED

TEST EQUIPMENT Spectrum Analyzer Rohde&Schwarz mod. FSP40

SYSTEM DC POWER SUPPLY HP mod. 6623A

TEST PERFORMED BY Enrico Banfi

TESTING DATE

28-29/11/2013

TEST CONDITIONS: MEASURED
Ambient temperature :  23°C £ 5°C 24°C
Ambient humidity : 25 - 75 %rH 45%
Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 960mbar

OPERATING CONDITION |#1, #2, #3 , DUTY CYCLE 100%

TEST RESULT

WITHIN THE LIMITS
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Plots of 100KHz Band Edge low band Protocol B
* RBW 100 kHz NMarker 1 [T1 ]
VBW 300 kHz 3.05 dBm
Ref 20 dBm Att 50 dB * SWI 100 s 2.411500000 GHz
20 Marker| 2 [T1
-38/47 dBnm
10 2| 400000000 GH
1 _PH =
VAXHI I M’x""“‘/\«.

; A1
‘* /

|20 /
| - 30 /

- VTSNV VWYY STV 2PV RUN WEBVARREETY TERpTS S

— 50

- 60

70

- 80
Center 2.3935 GHz 5 MHz/ Span 50 MHz

Plots of 100KHz Band Edge highest band Protocol B

* RBW 100 kHz MNarker 1 [T1 ]

VBW 300 kHz 3. 65 dBrr
Ref 20 dBm Att 50 dB “ SWI 100 s 2.471400000 GHz
20 Marker| 2 [T1
-35|93 dBrr
l 10 21 483500000 GH
1
1 PH
o M’M'\\
10 \\\
|30 \
\*\i
- 40 Mw.,
S AdAM ML AN A A A A~ IAARM L A A A
- 50
- 60
- 70
- 80
Center 2.4895 GHz 5 MHz/ Span 50 MHz
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Plots of 100KHz Band Edge low band Protocol G
“ RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.70 dBmr
Ref 20 dBm At t 50 dB *SWI 100 s 2. 413300000 GHz
20 Marker| 2 [T1
-31] 71 dBmr
10 2/ 400000000 G
1 PK
o 1

" jw““"”““ M —

- 50
- 60
- 70
-80
Center 2.395 GHz 5 MHz/ Span 50 MHz
Plots of 100KHz Band Edge highest band Protocol G
* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.14 dBm
Ref 20 dBm Att 50 dB *SWI 100 s 2. 473200000 GHz
20 Marker | 2 [T1 ]
-28/70 dBm
10 2| 483500000 G
1 PH
o 1
™| h
| - 20 t
\M‘Z
* )
|40 Mhu‘r
- 50
- 60
- 70
-80
Center 2.4895 GHz 5 MHz/ Span 50 MHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Plots of 100KHz Band Edge low band Protocol N
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -3.51 dBmr
Ref 20 dBm At t 50 dB *SWI 100 s 2. 413300000 GHz
20 Marker | 2 [Tl
-31{91 dBmr
10 2| 400000000 GHz
1 PK
o )

Fwﬂ“\f\*

I IRV N e SV IOVAY Y I LY WS W
- 50
60
- 70
-80
Center 2.395 GHz 5 MHz/ Span 50 MHz
Plots of 100KHz Band Edge highest band Protocol N
* RBW 100 kHz NMarker 1 [T1 ]
VBW 300 kHz -3. 04 dBrr
Ref 20 dBm At t 50 dB *SWI 100 s 2. 473200000 GHz
20 Marker | 2 [T1
- 30/ 89 dBrmr
10 2| 483500000 G
1 PK
o 1
it \UI“X” i """‘*‘hm&,\
- 20
\.
L 30 {M
40 J\nbllh.. .
| - 50
- 60
- 70
- 80
Center 2.489 Gz 5 MHz/ Span 50 MHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

TEST POWER SPECTRAL DENSITY
4.

REFERENCE According to 815,247) (e) For digitally modulated systems, the power spectral density

DOCUMENT conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in
any 3 kHz band during any time interval of continuous transmission, This power spectral
density shall be determined in accordance with the provisions of paragraph (b) of this
section, The same method of determining the conducted output power shall be used to
determine the power spectral density,

TEST SETUP In according to ref std

TEST LOCATION Radio test area

TYPE OF MEASUREMENT CONDUCTED

KDB 558074 DO1 par. 10.2 Method PKPSD (peak PSD)

TEST EQUIPMENT Spectrum Analyzer Rohde&Schwarz mod. FSP40

SYSTEM DC POWER SUPPLY HP mod. 6623A
TEST PERFORMED BY Enrico Banfi
TESTING DATE 19/03/2014
TEST CONDITIONS: MEASURED
Ambient temperature :  23°C £ 5°C 24°C
Ambient humidity : 25 - 75 %rH 45%
Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 960mbar

OPERATING CONDITION |#1, #2, #3 , DUTY CYCLE 100%

TEST RESULT WITHIN THE LIMITS
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PRIMA

RICERCA & SVILUPPO

FCCTR_131691-4

Conducted Measurement Result

Protocol B — 11Mbps — CCK (worst case)

Frequency Power density Limit Margin
Channel (MH2) (dBm) (dBm) (dB) Result
CH1 2412 3.09 8 4.71 WITHIN THE LIMITS
CH6 2437 3.51 8 4.49 WITHIN THE LIMITS
CH 11 2462 4.03 8 3.97 WITHIN THE LIMITS
Incertezza di misura / Measurement Uncertainty : + 1 dB
Protocol G — 54Mbps — 64QAM (worst case)
Frequency Power density Limit Margin
Channel (MH2) (dBm) (dBm) (dB) Result
CH1 2412 -1.15 8 9.15 WITHIN THE LIMITS
CH6 2437 -0.98 8 8.98 WITHIN THE LIMITS
CH11 2462 -0.63 8 8.63 WITHIN THE LIMITS
Incertezza di misura / Measurement Uncertainty : + 1 dB
Protocol N — 65Mbps - (worst case)
Frequency Power density Limit Margin
Channel (MH2) (dBm) (dBm) (dB) Result
CH1 2412 -2.30 8 10.30 WITHIN THE LIMITS
CH®6 2437 -1.86 8 9.86 WITHIN THE LIMITS
CH11 2462 -1.40 8 9.40 WITHIN THE LIMITS

Incertezza di misura / Measurement Uncertainty : + 1 dB
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RICERCA & SVILUPPO

TRFCC_15.247

FCCTR_131691-4

GRAPHICS

Protocol B — 11Mbps — CCK (worst case) — Chl

,_
2

i

RBW 100 kHz NMarker 1 [T1 ]
VBW 300 kHz 3.09 dBm
Ref 20 dBm At t 50 dB SWI 2.5 ns 2.411507520 GHz

20

[T MAWMNM

-30

-40

-50

- 60

- 70

-80
Center 2.412 GHz 1.539 MHz/ Span 15. 39 Mz

Protocol B — 11Mbps — CCK (worst case) — Ch6

RBW 100 kHz Narker 1 [T1 |

VBW 300 kHz 3. 51 dBmr
Ref 20 dBm Att 50 dB SWIr 2.5 ns 2.436252640 Gz
20
1o
1
o Py pera AT LA A —
i RN
l- 20
l- 30
|- 40.
|- 50.
|- 60.
| - 70
- 80
Center 2.437 GHz 1.557 NMHz/ Span 15. 57 MHz
Protocol B — 11Mbps — CCK (worst case) — Ch11l
*RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz 4. 03 dBnr
Ref 20 dBm At t 50 dB SWI 2.5 ns 2.462736920 GHz
20
|10
1
o ' A.WWWM o~
MWV Wb\"”"’l"\h
|- 20
|- 30
|- 40.
|-- 50
|- 60
- 70.
- 80
Center 2.462 GHz 1.602 WMHz/ Span 16. 02 NMHz
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RICERCA & SVILUPPO
Protocol G — 54Mbps — 64QAM (worst case) — Chl
*RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz 1.15 dBmr
Ref 20 dBm At t 50 dB SWI 2.5 ns 2.413296360 GHz
10
lo 1
. jMJWWWM L\/LJ\MJ\uNth\
" s \\M,Uﬂw
(;ent er 2.412 GHz 2.493 MHz/ Span 24. 93 Mz
Protocol G — 54Mbps — 64QAM (worst case) — Ch6
*RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -0.98 dBn
Ref 20 dBm At t 50 dB SWI 5 ns 2.438310400 GHz
| 10
| 24 UMLNAN,J L\A\/\’\A)\un
L J ™
C-enl er 2.437 GHz 2.52 MHz/ Span 25.2 NMHz
Protocol G — 54Mbps — 64QAM (worst case) — Ch11l
“RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -0.63 dBm
Ref 20 dBm At t 50 dB SWI' 5 ns 2.463251000 GHz
10
i MWW "WWV\/\AWLN\
.UVM"M N‘WL J
(;ent er 2.462 GHz 2.502 MHz/ Span 25. 02 NMHz
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RICERCA & SVILUPPO
Protocol N — 65Mbps — 64QAM (worst case) — Chl
“RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -2.30 dBmr
Ref 20 dBm At t 50 dB SWI 5 ns 2.413291680 GHz
10
Lo 1
e PRI LU e aa LRI \
C-)en( er 2.412 GHz 2.691 MHz/ Span 26. 91 MHz
Protocol N — 65Mbps — 64QAM (worst case) — Ch6
“RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -1.86 dBmr
Ref 20 dBm At t 50 dB SWI 5 s 2.438296000 GHz
1o
Lo 1
o /WWMMWW\ ity |
éenter 2.437 GHz 2.7 NMHz/ Span 27 NMHz
Protocol N — 65Mbps — 64QAM (worst case) — Ch11l
* RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -1.40 dBm
Ref 20 dBm At t 50 dB SWI 5 ns 2.463296000 GHz
10
o 1
. rM AWM’N‘/\N‘M WJ‘\/ Idh ”\
gt
éenter 2.462 Gz 2.7 NMHz/ Span 27 MHz
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PRIMA

FCCTR_131691-4

RICERCA & SVILUPPO
TEST RF CONDUCTED SPURIOUS EMISSIONS AT THE
5 TRANSMITTER ANTENNA TERMINAL

According to §15,247) (d) In any 100 kHz bandwidth outside the frequency band in which

REFERENCE L ; : . ) . .
the spread spectrum or digitally modulated intentional radiator is operating, the radio

DOCUMENT frequency power that is produced by the intentional radiator shall be at least 20 dB below
that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in §15.209(a) is not required.

TEST SETUP In according to ref std

TEST LOCATION

Radio test area

TYPE OF MEASUREMENT CONDUCTED

KDB 558074 DO1 par. 11.0

TEST EQUIPMENT Spectrum Analyzer Rohde&Schwarz mod. FSP40

SYSTEM DC POWER SUPPLY HP mod. 6623A
High pass filter Wainwright WHNX 2,8/18G-10SS

TEST PERFORMED BY Enrico Banfi

TESTING DATE 19/03/2014

TEST CONDITIONS: MEASURED
Ambient temperature :  23°C £ 5°C 24°C
Ambient humidity : 25-75 %Rh 45%
Pressure : 85 — 106 kPa (860 mbar — 1060 mbar) 960mbar

OPERATING CONDITION |#1, #2, #3 , DUTY CYCLE 100%

TEST RESULT

WITHIN THE LIMITS
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RICERCA & SVILUPPO

REFERENCE LEVEL MEASUREMENT

* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -2.00 dBm
Ref 20 dBm At t 50 dB SWI 180 ns 2.414800000 GHz

20

| 10

-
i

-t 2042018

- 40
VENETY UV PO TR NS A PPN 'Y N SOV T
- 50
- 60
- 70
-80
Start 1 GHz 180 MHz/ Stop 2.8 GHz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions

are attenuated more than 20 dB so the permissible value need not be reported

“ RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz - 65. 40 dBnr
Ref -10 dBm At t 20 dB SWI 100 ns 672. 140000000 WMHz
-10
L 204206
1 PK
[IVAXI | .30
- a0
I-- 50
|- 60
1
\ . i

| - 100

-110
Start 30 Mz 97 MHz/ Stop 1 GHz
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RICERCA & SVILUPPO
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 7.72 dBmr
Ref 20 dBm At t 50 dB SWIr 10 ns 2.414800000 GHz
20
10 1
Lo
l-10
|-t 20-20DB ' l
- 30.
B AN AAt Aehnpy i s  pthin AANAIAA A AN VWISV
- 40.
|-s0
|- 60
- 70.
-80
Start 1 GHz 180 WMHz/ Stop 2.8 Gz
NOTE: The Peak out of the limits is the Ch1 Carrier
*RBW 1 NMHz Marker 1 [T1 ]
VBW 3 MHz -35.32 dBmr
Ref -10 dBm At t 20 dB SWI 760 ns 38. 660800000 GHz
-10
L 202008
1 PK
IVAXI | - 30
1
o ——"s p
. rMMWM
MMW’J
60
- 70
I 80
|- 90
| - 100
110
Start 2.8 GHz 3.72 GHz/ St op 40 GHz
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
REFERENCE LEVEL MEASUREMENT
Protocol B — 11Mbps — CCK (worst case) — Ch6
*RBW 100 kHz NMarker 1 [T1 ]
VBW 300 kHz -1.62 dBmr
Ref 20 dBm At t 50 dB SWIr 180 ns 2. 440000000 GHz
10
B

204 DB

|- 50

- 80

Start 1 GHz 180 MHz/ Stop 2.8 Gz

LIMIT LEVEL: -21.62dBm

EMISSION LEVEL MEASUREMENT
Protocol B — 11Mbps — CCK (worst case) — Ch6
Freg. Range: 9kHz — 30MHz

The amplitude of spurious emissions

are attenuated more than 20 dB so the permissible value need not be reported

Protocol B — 11Mbps — CCK (worst case) — Ch6
Freq. Range: 30MHz — 1GHz

*RBW 100 kHz NMarker 1 [T1 ]

VBW 300 kHz -64. 74 dBn
Ref -10 dBm At t 20 dB SWI 100 ns 701. 240000000 MHz
-10
L 2042015
PSS

. i
- Lorossn b bt o Ml st by

|- 100

Start 30 Mz 97 MHz/ Stop 1 GHz
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RICERCA & SVILUPPO

“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 5. 01 dBmr
Ref 20 dBm At t 50 dB SWI 10 ns 2.436400000 GHz
20
| 10 ]
o
- 10
It 20v-26DB I
|
L Ay At It umv«..ww WW
- 40
- 50
- 60
- 70
- 80
Start 1 GHz 180 MHz/ Stop 2.8 GHz
NOTE: The Peak out of the limits is the Ch6 Carrier

*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -33. 38 dBmr
Ref -10 dBm At t 20 dB SWI 760 ns 33. 155200000 GHz
-10
L 204208
1 PK
| 20 N
o MM/\WM pn A
| o r Mﬁ
WWM
60
|- 70
- 80
|- 90
|-- 100
110
Start 2.8 GHz 3.72 GHz/ Stop 40 GHz
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[VAX

0

REFERENCE LEVEL MEASUREMENT

* RBW 100 kHz Marker 1 [T1 ]

FCCTR_131691-4

VBW 300 kHz -2.10 dBn
Ref 20 dBm Att 50 dB SWIr 180 ns 2. 461600000 GHz
20
10
o 1
- 10
|- 2042618
- 30
- 40
e N VOUTNYY PRI NP TIRWUSPYEWINT VOV AUSISTINT Y ARPUTI Y, PYV SYTHURY ) VOVPRH UM VR
|- s0
- 0.
|- 70
-80

Start 1 GHz

180 MHz/ Stop 2.8

GHz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions

are attenuated more than 20 dB so the permissible value need not be reported

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -64.74 dBn
Ref -10 dBm Att 20 dB SWI 100 ns 701. 240000000 MHz

- 100

-110

Start 30

MHz 97 MHz/

Stop 1 GHz

TRFCC_15.247
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Protocol B — 11Mbps — CCK (worst case) — Ch11l
Freq. Range: 1GHz — 2.8GHz
“RBW 1 MHz Marker 1 [T1 ]
VBW 3 Mz 7.46 dBmr
Ref 20 dBm At t 50 dB SWI 10 ns 2.461600000 GHz
10 1
B

-t 2042008 |

- 80
Start 1 Gz 180 MHz/ Stop 2.8 GHz

NOTE: The Peak out of the limits is the Ch11 Carrie r

Protocol B — 11Mbps — CCK (worst case) — Chl1l
Freq. Range: 2.8-40GHz
*RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -34. 76 dBnr
Ref -10 dBm At t 20 dB SWI 760 ns 33. 229600000 GHz
-10
|t 204268

1 PK
. .
. NN
I SV S
|- 50
MWWWW\V]
|- 60
|- 70
|- 80
|- 90
|-- 100
-110
Start 2.8 GHz 3.72 GHz/ Stop 40 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

REFERENCE LEVEL MEASUREMENT

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.19 dBm
Ref 20 dBm At t 50 dB SWI 180 ns 2.414800000 GHz
20
|10
1 PH
1
[IVAX l o ﬂ
| - 10
Liddt 20IDB
| - 30
|- 40
WMWWWNW A I dern g A A (VS|
|- 50
| - 60
|- 70
-80
Start 1 GHz 180 MHz/ Stop 2.8 GHz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions
are attenuated more than 20 dB so the permissible value need not be reported
* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -62. 88 dBmr
Ref -10 dBm At t 20 dB SWI 100 ns 674. 080000000 MHz
-10
| 1y 20
VAXI | 30
- 40
- 50
6o ;
| A !
- 80
- 90
— 100
-110
Start 30 MHz 97 MHz/ Stop 1 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 6. 98 dBmr

Ref 20 dBm At t 50 dB SWI 10 ns 2.411200000 GHz

20

10 B
o

- 10

| L 20 T

/

i L et .I,-,LJ\;JMWV\MLWWW SRR TRV VIR

- 40

- 50

- 60

- 70

-80

Start 1 GHz 180 MHz/ Stop 2.8 GHz
NOTE: The Peak out of the limits is the Ch1 Carrier

“RBW 1 MHz Marker 1 [T1 ]
VBW 3 Mz -34.05 dBm
Ref -10 dBm Att 20 dB SWI 760 ns 33. 155200000 GHz

-10

| Ly 20

HIE
e

- 30 T

0 /\mv/u\ A

- 50

- 60

- 70

- 90

- 100

-110

Start 2.8 GHz 3.72 GHz/ Stop 40 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
REFERENCE LEVEL MEASUREMENT

* RBW 100 kHz Narker 1 [T1 ]

VBW 300 kHz -1.15 dBm
Ref 20 dBm At t 50 dB SWI 180 ns 2. 440000000 GHz
20
| 10
IVAXH] L

| Lros 20bE

|- 50

-80

Start 1 GHz 180 MHz/ Stop 2.8 GHz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions
are attenuated more than 20 dB so the permissible value need not be reported
* RBW 100 kHz WMarker 1 [T1 ]
VBW 300 kHz -61. 36 dBm
Ref -10 dBm At t 20 dB SWI 100 ns 699. 300000000 MHz
-10
| 204 c0be
1 Pk
L 30
|- 40
|- 50.
|- 60 I‘
- 70.
- 80.
|- 90
|-- 100
-110
Start 30 Mz 97 MHz/ Stop 1 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Protocol G — 54Mbps — 64QAM — Ch6
Freg. Range: 1GHz — 2.8GHz
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 7. 00 dBnr
Ref 20 dBm At t 50 dB SWIr 10 ns 2. 436400000 GHz
20
| 10 [ A ]
R

| L 2042008

- 40

- 60

- 70

- 80

Start 1 GHiz 180 MHz/ Stop 2.8 GHz

NOTE: The Peak out of the limits is the Ch6 Carrier

Protocol G — 54Mbps — 64QAM — Ch6
Freq. Range: 2.8-40GHz
"RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -34.56 dBm
Ref -10 dBm At t 20 dB SWI 760 ns 38. 809600000 GHz
| L 204208
[ AN
- rmmwmw
MMW
S-tart 2.8 GHz 3.72 GHz/ St op 40 GHz

Dat e: 24. MAR. 2014 18: 01: 24
TRFCC_15.247 Page 37 of 67

Prima Ricerca & Sviluppo S.r.l. - Capitale Sociale € 50.000 i.v.
Codice Fiscale e Partita VA 02635860139 — Uff. registro di COMO - n.REA C0270979
Sede: 1-22020 Faloppio (Co) - Via Campagna, 92 — Tel +39 031.3500011 Fax +39 031.991309

www.primaricerca.it; info@primaricerca.it



o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

REFERENCE LEVEL MEASUREMENT

* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.84 dBnm
Ref 20 dBm At t 50 dB SWI 180 ns 2. 461600000 GHz

=
3

IVAXH]

——ar

| L 204 20D

|- 50

-80
Start 1 GHz 180 MHz/ Stop 2.8 GHz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions

are attenuated more than 20 dB so the permissible value need not be reported

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -61. 51 dBmr
Ref -10 dBm At t 20 dB SWI 100 ns 726. 460000000 WMHz
-10
| L r04 2008
1 Pk
IVAXI
- 30.
|- 40
|- 50
|- 60 1
| 70 /m A
uuerJ Ww;wwuk \MHNJ\,M,JA/MMNW Mmm,w/vm
|- 80
|- 90
|-- 100.
-110
Start 30 Mz 97 WMHz/ Stop 1 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Protocol G — 54Mbps — 64QAM (worst case) — Ch11l
Freq. Range: 1GHz — 2.8GHz
Cewa me e I den
Ref 20 dBm At t 50 dB SWI 10 ns 2. 465200000 GHz
| 10 1
o
| L0202 |\
WWWWMWW WWW
S-IS:rl 1 GHz 180 MHz/ Stop 2.8 GHz
NOTE: The Peak out of the limits is the Ch11 Carrie r

Protocol G — 54Mbps — 64QAM (worst case) — Ch11l
Freq. Range: 2.8-40GHz

*RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -33. 95 dBmr
Ref -10 dBm At t 20 dB SWI 760 ns 38. 735200000 GHz
| L 20u20bB
. oy n M
o Bt A W
WWAWN”
Sll:rot 2.8 GHz 3.72 GHz/ Stop 40 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
REFERENCE LEVEL MEASUREMENT

“RBW 100 kHz Narker 1 [T1 ]
VBW 300 kHz -1.93 dBm
Ref 20 dBm Att 50 dB SWr 180 ns 2. 414800000 GHz

Hid
e
at

——qr

|1 20420

|- 50

-80
Start 1 GHz 180 MHz/ Stop 2.8 GHz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions

are attenuated more than 20 dB so the permissible value need not be reported

* RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -62. 39 dBmr
Ref -10 dBm At t 20 dB SWI 100 ns 674. 080000000 MHz
-10
|\ 20u20be
1 Pk
IVAXI
|- 30
|- 40
|- 50
| _ 60 1
| W
|- 80
|- 90
|- 100
-110
Start 30 MHz 97 WMHz/ Stop 1 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Protocol N — 65Mbps — 64QAM — Ch1l
Freg. Range: 1GHz — 2.8GHz
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 4.98 dBmr
Ref 20 dBm At t 50 dB SWI 10 ns 2.411200000 GHz
L 10
1
1 PH
o
- 10
-t 204-201bB

- 80

Start 1 GHz 180 MHz/ Stop 2.8 GHz

NOTE: The Peak out of the limits is the Ch1 Carrier

Protocol N — 65Mbps — 64QAM — Ch1l
Freq. Range: 2.8-40GHz
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -34.50 dBmr
Ref -10 dBm At t 20 dB SWI 760 ns 38. 809600000 GHz
-10
L 2042018
1 PK
30 .
o At S
A ALl WPl Lt W

- 50
MV\N\JMW

60
- 70
- 80
- 90
- 100

-110
Start 2.8 Gz 3.72 GHz/ Stop 40 GHz
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o

PRIMA

RICERCA & SVILUPPO

REFERENCE LEVEL MEASUREMENT

FCCTR_131691-4

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.55 dBm
Ref 20 dBm Att 50 dB SWr 180 ms 2.440000000 GHz
20
|10
| o
|- 10
| 204 20be
|- 30
|- 40
AN AIAALN b it b sl L M sinsnnad [N s rsm it
|- 50
|- 60.
|- 70
-80
Start 1 GHz 180 MHz/ Stop 2.8 Gz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions

are attenuated more than 20 dB so the permissible value need not be reported

“ RBW 100 kHz Marker 2 [T1 ]

VBW 300 kHz -63.27 dBn
Ref -10 dBm Att 20 dB SWI 100 ns 699. 300000000 Mz
-10 Marker |1 [T1

- 65|44 dBn
L POM4-2008B 119 240000000 Nt
- 30
- a0
|- 50
- 60
[ K

o] X
- 80
- 90
- 100
-110

Start 30 MHz

97 MHz/

Stop 1 GHz
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Protocol N — 65Mbps — 64QAM — Ch6é
Freq. Range: 1GHz — 2.8GHz
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 5. 54 dBmr
Ref 20 dBm At t 50 dB SWI 10 s 2. 440000000 GHz
20
10
’
B ?

| L 204 20DbB

- 80

Start 1 GHz 180 MHz/ Stop 2.8 GHz

NOTE: The Peak out of the limits is the Ch6 Carrier

Protocol N — 65Mbps — 64QAM — Ch6é
Freq. Range: 2.8-40GHz
*RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -34. 23 dBnr
Ref -10 dBm At t 20 dB SWI 760 ns 38. 809600000 GHz
| 204 2008

50 .
P A
. rMN‘WWM/W
L[\AWWW%M
Start 2.8 Gz 3.72 GHz/ St op 40 GHz
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o
PRIMA

RICERCA & SVILUPPO

REFERENCE LEVEL MEASUREMENT

FCCTR_131691-4

“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -1.07 dBm
Ref 20 dBm Att 50 dB SWr 180 ns 2.465200000 GHz
20
10
O
1
IVAXI L o ﬂ
L 10
| L0420
|- 30
L- 40
NN SN WIS PO IR AT BRI | SVWSFIZRPRTIII
- 50
|- 60
|- 70
- 80
Center 1.9 GHz 180 MHz/ Span 1.8 Gz

EMISSION LEVEL MEASUREMENT

The amplitude of spurious emissions

* RBW 100 kHz Marker 1 [T1 ]

are attenuated more than 20 dB so the permissible value need not be reported

VBW 300 kHz -67.49 dBr
Ref -10 dBm At t 20 dB SWI 100 s 142. 520000000 WMHz
- 10 Marker |2 [T1
- 60|87 dBr
,LtrM 20 261 460000000 NMHz
1 Pk
IVAXI
|- 30
|- a0
|-- 50
2
|- 60
1
. il
|- 80
|- 90
|- 100
-110

Start 30 MHz

97 WMHz/

Stop 1 GHz

TRFCC_15.247
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
Protocol N — 65Mbps — 64QAM (worst case) — Ch11l
Freq. Range: 1GHz — 2.8GHz
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 7.74 dBmr

Ref 20 dBm At t 50 dB SWI 10 ns 2.461600000 GHz

10 1
B

|- 10

| Lot 20DB

WWMWMWW quwwwv

|- 40

|- 60

S-tart 1 GHz 180 MHz/ Stop 2.8 GHz
NOTE: The Peak out of the limits is the Ch1l Carrie r

Protocol N — 65Mbps — 64QAM (worst case) — Ch11l
Freq. Range: 2.8-40GHz
*RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz -34. 06 dBmrr
Ref -10 dBm At t 20 dB SWI 760 ns 38. 735200000 GHz
-10
| Lot 20

1 PK]
| 30 .
| - 40 /\\\'AV/\/\‘ MN
AL WA
|- 50
N\MMN/V‘W"’NW'J
|- 60
|- 70
|- 80
|- 90
|- 100
-110
Start 2.8 GHz 3.72 GHz/ St op 40 GHz
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o
PRIMA

RICERCA & SVILUPPO

TEST
6.

REFERENCE
DOCUMENT

FCCTR_131691-4

RADIATED EMISSION 9KHZ +10™ HARMONIC

According to §815,247) d) In any 100 kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20 Db below
that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the
transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 Db instead of 20 Db. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, 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)).

TEST SETUP

In according to ref std

TEST LOCATION

Semi Anechoic Chamber

TYPE OF MEASUREMENT RADIATED

KDB 558074 DO1 par. 11.0

TEST EQUIPMENT EMI receiver Rohde & Schwarz Mod, ESU 40

Spectrum Analyzer Rohde & Schwarz Mod, FSP40

Chase Antenna Mod, CBL 6111 C

Antenna Rohde & Schwarz mod, HLO50

Tunable notch filter Wainwright mod, WRCT2200/2500-5/40-10SK
High pass filter Wainwright WHNX 2,8/18G-10SS

TEST PERFORMED BY Andrea Bortolotti

TESTING DATE 28-29/11/2013

UNCERTAINTY OF Combined uncertainty =+ 1,75 dB
MEASURE:

Total uncertainty = (k=2) + 3,5 dB

TEST CONDITIONS: MEASURED
Ambient temperature :  23°C £ 5°C 24°C
Ambient humidity : 25 - 75 %rH 45%
Pressure : 85 - 106 kPa (860 mbar - 1060 mbar) 960mbar

OPERATING CONDITION |#1, #2, #3 , DUTY CYCLE 100%

TEST RESULT

WITHIN THE LIMITS

TRFCC_15.247
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o

PRIMA

RICERCA & SVILUPPO

FCCTR_131691-4

FREQUENCY RANGE 9kHz - 30MHz 802.11 b - CH1 WORST CASE

VERTICAL POLARIZATION

The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be

reported

FREQUENCY RANGE 30MHz — 1GHz 802.11 b- CH1 WORST CASE

VERTICAL POLARIZATION

FCC_15 247 RADIATED_SPURIOUS_VERTICAL

80T
r FEC-15247Peak
701
60T
e 501
> 1
g +*
©
o 4or *¢
E L
S 3ot L2
201
10
0 } ——t— } } } } } ——t—+ !
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frequency QuasiPeak Height N Azimuth Margin Limit
(MHz) (dBpV/m) (cm) Pl (deg) (dB) (dBuV/m)
167.934000 31.3 100.0 \% 27.0 12.20 43.50
311.979000 43.5 183.0 \% 97.0 2.90 46.40
336.035000 45.0 148.0 \% -14.0 1.40 46.40
359.994000 40.5 167.0 \ 160.0 5.90 46.40
384.050000 39.9 124.0 \ 160.0 6.50 46.40
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o

PRIMA

RICERCA & SVILUPPO

FCCTR_131691-4

FREQUENCY RANGE 9kHz - 30MHz 802.11 b - CH1 WORST CASE

HORIZONTAL POLARIZATION

The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be

reported

FREQUENCY RANGE 30MHz — 1GHz 802.11 b - CH1 WORST CASE

HORIZONTAL POLARIZATION

FCC_15_247_RADIATED_SPURIOUS_VERTICAL

801
o FEC-15.-247-Peak
701
60T
r FEC-15-247pY
e 501
S | L =
$ ENANE
= 40%
S 7 s |}
3 30t
201
101
o} } ——t—t } } } } } ——t—t i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Frequency QuasiPeak Height N Azimuth Margin Limit
(MHz) (dBuV/m) (cm) Relcaby (deg) (dB) (dBuV/m)
167.934000 32.6 172.0 H 248.0 10.90 43.50
215.949000 35.1 148.0 H 205.0 8.40 43.50
311.979000 44.2 100.0 H 270.0 2.20 46.40
336.035000 45.6 100.0 H 270.0 0.80 46.40
359.994000 45.7 100.0 H 277.0 0.70 46.40
384.050000 42.1 100.0 H 277.0 4.30 46.40
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o
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

FREQUENCY RANGE 1GHz - 12.75GHz 802.11 b - CH1

VERTICAL POLARIZATION

FCC_15_247_RADIATED_SPURIOUS_VERTICAL

80T

FCC 15947 Peak

707

607

507

a0t

Level in dBpV/m

301

207

101

1000 1200 1400 1600 1800 2000 2200 2400 2600 2800
Frequency in MHz

Blue Trace: Peak detector, Green Trace: Average det ector

FCC_15_247_RADIATED_SPURIOUS_VERTICAL

801

707

60T

50T

401

Level in dBuVv/m

301

207

10t

2,8G 4G 5G 6 7 8 9 12,75G
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

FREQUENCY RANGE 1GHz - 12.75GHz 802.11 g — CH6
VERTICAL POLARIZATION
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
FREQUENCY RANGE 1GHz - 12.75GHz 802.11 g - CH11
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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PRIMA FCCTR_131691-4

RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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RICERCA & SVILUPPO
FREQUENCY RANGE 1GHz - 12.75GHz 802.11 n - CH1

VERTICAL POLARIZATION
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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RICERCA & SVILUPPO
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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RICERCA & SVILUPPO

FREQUENCY RANGE 1GHz - 12.75GHz 802.11 n — CH6
VERTICAL POLARIZATION
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
reported
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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RICERCA & SVILUPPO
FREQUENCY RANGE 1GHz - 12.75GHz 802.11 n - CH11
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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The amplitude of spurious emissions are attenuated more than 20 dB so the permissible value need not be
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o,
PRIMA FCCTR_131691-4

RICERCA & SVILUPPO

7. LIST OF EQUIPMENT USED

Rohde & Schwarz ESU40 100111 10/05/2014

Siemens 8831#722,?26019' ?L%i/g?lsc 01/07/2014

Chase CBL6111C 2717 05/05/2014

Rohde & Schwarz HLO050 100437 01/04/2014

Rohde & Schwarz FSP40 100038 16/01/2015

HP 6623A 3448A04501 | 10/01/2015

Wainwright WR;Z%_ngg}foo' 5 11/11/2014

Wainwright WHN)l(OZS'g/ 18G- 1 11/11/2014
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