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Issue date ........ccccoeeiiiiiiiiiiiennenens 2015-01-21
Identification of item evaluated ....: INTEL DUAL BAND WIRELESS — AC 3165
Trademark ..........c..ccceeeeevveeeennnee.... . Not Supplied
Model and/or type reference ............. 3165NGW
Serial number ..........cccccecciivviee nla
Features ..........ccccceveeeiiiiciiineeeee s 802,11 a/b/g/n/ac Wireless LAN + BT 4.0
Other identifications FCC: PD93165NG (factory install sku)

FCC: PD93165NGU (user install allowed)

IC: 1000M-3165NG
Description........cccccccevevvvvveessciieeeennnn s 2X2 PCle M.2 adapter card
Applicant ...........eccceeeeeveeeevveeeneen . INTEL MOBILE COMMUNICATIONS
Address ........cccccccviiiiiiiiiiieeeeeeeennl s 100 Center Point Circle, Suite 200

Columbia, South Carolina 29210 USA
CIF/NIF/PasSpOrt..........cccoeee........... NOt Supplied
Contact person.........ccccccvvvvvveennnnnnnnnnns - Steve Hackett
Telephone ........ccccccvvvivviiieeennnnee.s 803-216-2344
e-mail: ......ooovvviiiiiee s Steven.c.hackett@intel.com
Manufacturer ........ccccccevecesennnnnr: INTEL MOBILE COMMUNICATIONS
AAIeSS .....oovveeeeeeeeeeeereeesenenn.n... 100 Center Point Circle, Suite 200

Columbia, South Carolina, 29210 USA
CIF/NIF/PasSpOrt...........cccoee........... NOt Supplied
Telephone / FaX......ooeovevrvevvevennnnn..: 803-216-2344
Assessment requested
Evaluation of the possibility of extending the tesgults of Intel module 7265NGW contained in th& teport
41273RRF.004, dated 2014/03/12 to Intel module BI®®/ based on the similarity letter provided by INTE
(See Annex A).
Test Report 41273RRF.004 reference standards are:
USA FCC Part 15.407 (10-1-12 Edition). Unlicensedidhal Information Infrastructure Devices. General
technical requirements.
ANSI C63.10-2009: American National Standard fosfireg Unlicensed Wireless Devices.
CANADA RSS-210 Issue 8 (December 2010). LicenceripteRadio Apparatus (All Frequency Bands): Categpry

| Equipment. Annex 9.
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FCC Order, ET Docket N0.03-122 (FCC 06-96): Comm&ameasurement procedures for unlicensed-national
information infrastructure devices operating in $h25-5.35 GHz and 5.47-5.725 GHz bands incorpagati
dynamic frequency selection (DFS).

Report template NO .........cccvveeeeeell FDT70_00

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, S.A.

Report No.: 44948RRE.004 Page 2 of 16 2015-01-21



aT4@

WireLess

INDEX
Competences and QUATANTEES ..........iouuueiiiieieiee e e e e e e e e s e e e e e e s r e e e e e e e e e s e nnnnneees 4
GENETAl CONITIONS ...ttt e e e et et e e e e e s r e e e e e e e e e e s b b e reeeeeeeeaanns 4
DOCUMENES USEA ...ttt et e e e e e e et e e e e e mr e et e e e e e e e e e e e e e e e e e e e e nnnnnnes 4
YU 010 = PP PP P PPPUPPPPPPPPPPPN 4
ANNEX A: Similarity Declaration [T ... eeriiiiiiieee e 5
ANNEX B: Test results that apply to model 3L65NGMV.........ccooviiiiiiiiiiieeee e 7

Report No.: 44948RRE.004 Page 3 of 16 2015-01-21



aT4@

WireLess

Competences and guar antees

AT4 wireless guarantees the reliability of the datasented in this report.

AT4 wireless is liable to the client for the maimace of the confidentiality of all information a&td to the
works executed. All information evaluated will barldled as confidential.

General conditions

1. This report is only referred to the item that badergone the evaluation.

2. This document is only valid if complete; no partreproduction can be made without previous wemitt
permission of AT4 wireless.

3. This assessment report cannot be used partigliy full for publicity and/or promotional purpasevithout
previous written permission of AT4 wireless and Awereditation Bodies.

Documents used

Documents undergoing used for the evaluation has peovided byThe applicant.

Title Description Reception date
41273RRF.004 Test Report. reference standard USA FCC Part 2014/12/15

15.407; CANADA RSS-210, RSS-Gen.

Unlicensed National Information Infrastructure
Devices. General technical requirements.

Licence-Exempt Radio Apparatus (All Frequency
Bands): Category | Equipment.

General Requirements and Information for the
Certification of Radio Apparatus.

Similarity Declaration Similarity declaration between Intel® Dual Band 2014/12/15
letter Wireless-AC 7265, model 7265NGW and Intel®
Dual Band Wireless-AC 3165, model 3165NGW

Summary

Considering the differences between Intel® Dual dBakireless-AC 7265, model 7265NGW and
Intel® Dual Band Wireless-AC 3165, model 3165NGWeldeed by the client (see Annex A), we
conclude that the following test results from 41RR¥.004 test report are fully applicable to model
3165NGW:

Non-Occupancy Period.
Channel Closing Transmission Time.
Channel Move Time.

The results are applicable to only one chain (Claor Chain B). The MIMO (Chain A+B) results
are not applicable since according to the applisat¢claration MIMO data rates are disabled in
model 3165NGW.

See Annex B for test results extracted from 4127BRE&4 test report.

NOTE: The results presented in this Assessment Regpply only to the particular item under
evaluation established in page 1 of this document.
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ANNEX A: Similarity Declaration letter
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Similarity Declaration between:

Intel® Dual Band Wirelezs-4C 7265, model 720INGIW
And
Intel® Dual Bard Wiralass-4C 3165, model 3165NGW.

To whom 1t may concern,
Thas statement letter is to declare that the two follomnng products are exactly the same board mesming sams HW, sama
schematic, same layout, same Boli:

# Intel® Dusl Band Wireless-AC 7265, model TI65MGW

o Intel® Dusl Band Wireless-AC 3165, model 3165HGW

The only difference 15 disabling by EEprom all MO data rate for Intel® Dmal Band Wiretess-AC 3165, model
FLESMGW (Plesce refer to below table for detriled data rate listing comparison)

Model TI65NECW sopports I spatial soeams and Model 3165NGW supporis only 1 spatisl soeam

fac Madulotion Cading Schemes

n | B MHIChOY | 7.

Authorized signamse by:
Wilkirid LFFEVRE
Fegulatery Program Manager
Intel Mobile Communications SAS

L Mavigeioe B
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ANNEX B: Test resultsthat apply to model
3165NGW
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ANNEX B CONTENT:

TEST CONDITIONS.....ceeie ettt ettt ettt sat e e s st e e e abbe e sabe e eabe e e sbbeeebeeeabneesabeeeabbeesnneaans 9
Section 15.407 Subclause (h) (2). RSS-210 A.9.an@él Closing Time, Channel Move Time and Non-
OCCUPANCY PEIIOd MEASUIEIMEIL ....ceii ittt e ee e ettt e e e e e e ettt e e e e e e e tbe e eeaaaaeaaanbbeseeeaaaeesannrneeeas 12
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TEST CONDITIONS

Power supply (V):
Vnominalz 3.3Vdc
Type of power supply = DC voltage from HMC/NGFCttbeard.

Type of antenna = External attachable PIFA antenna.
Declared Gain for antenna:
5250 — 5350MHz — 3.73dBi
5470 — 5725MHz — 4.77dBi

The test set-up was made in accordance to the ajepsovisions of Compliance measurement
procedures for unlicensed-national informationdsfructure devices operating in the 5.25-5.35GHz
and 5.47-5.725GHz Bands incorporating Dynamic Feegy Selection (FCC Order, ET Docket

No0.03-122 (FCC 06-96).

For radio testing purposes the EUT card was irestah a test fixture. The test fixture is connedted
a laptop computer and dc power supplied. Duringtéise a streaming video file (MPEG) is sent from
the master device (connected to a server via agrighinterface) to the laptop computer.

The PC was using the Intel test SW: 17.0.0.

The manufacturer declared values for the EUT ojmeral characteristics that affect DFS are as
follows:

- Client Device with no DFS (no In Service Monitorjmp Ad-Hoc mode).
- Maximum declared antenna gain (dBi) for 5.25-5.3%@s 3.73 dBi & 5.47-5.725 GHZ is
4.77 dBi.

DFS M easurement instrumentation

A Pulse function generator HP8116A and an Agilet3BC Vector signal generator are used as the
radar-generating source. The waveform of pulsesanst configuration are programmed using the
Pulse function generator and the Vector signal geoeis used for up-converting the signal to the 5
GHz band.

The output of the Vector signal generator is coteteto a calibrated horn antenna.

Channel monitoring is implemented by using a spectanalyzer and digital storage oscilloscope.
The analyzer is configured in a zero-span modegcdrequency set to the radar waveform’s
frequency or the center frequency of the EUT s alireg channel.

The IF output of the spectrum analyzer is connettiaihe input of the oscilloscope. The output of
the Pulse function generator is used to send thutating signal. This output is also connected to a
second input on the oscilloscope and the oscillesabisplay both the RF channel traffic and the
radar pulses on its display.
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The master and slave (EUT) devices are placedaraidanechoic chamber. The simulated radar
waveform is transmitted using a directional calibdahorn antenna toward the unit performing the
radar detection (master).

The radar signal level at the master device idieerby measuring the continuous signal level from
the Vector signal generator using a reference nmgasantenna placed at the master’s location and
connected to a spectrum analyzer. The signal Is\elculated from the measured level at the
reference antenna and taking into account the d¢akdeand reference antenna gain.

Applied level (dBm) = M (dBm) — Gref (dBi)+ L (dB)

Where:

M (dBm): Measured level in the spectrum analyzer

Gref (dBi): Reference antenna gain

L (dB): Loss of connecting cable between antenmhspectrum analyzer.

The antenna connected to the channel monitoringsys positioned to allow both master and slave

(EUT) transmissions to be observed, with the le¥¢he EUT’s transmissions between at least 10 dB
higher than those from the master device.

The setup is shown in the next figure.
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DFS Channel Closing Transmission Time and Channel M ove Time measur ement method

These times are measured by applying a burst af Isignal and observing the transmissions in the
operating channel. The time between the end oapipdied radar burst and the end of transmissions
on the channel is the Channel Move Time.

The Channel Closing Transmission Time is comprafe2D0 milliseconds starting at the beginning of
the Channel Move Time plus any additional interemttcontrol signals required to facilitate a
Channel move (an aggregate of 60 millisecondshdutie remainder of the 10 second period. The
aggregate duration of control signals will not coguiet periods in between transmissions.

DFS Channel Non Occupancy Period measurement method
The channel is monitored for 30 minutes to cheek there are no transmissions on the channel over
the required non-occupancy period. This is achidwedllowing the analyzer to perform a sweep over

a 30 minutes period to capture any transmissiorth®@channel after the detection of the radar
waveform.
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Section 15.407 Subclause (h) (2). RSS-210 A.9.3. Channel Closing Time, Channel Move Time
and Non-occupancy period measur ement

The steps below define the procedure to deterrhie@bove mentioned parameters when a radar
Burst with a level equal to the DFS Detection Threéd + 1dB is generated on the Operating Channel

of the

U-NII device.

Operating Frequency: 5.66 GHz. Channel 132 BW=20MHz

Radar type: Radar type 1

Table 1 FCC Short Pulse Radar Test Waveforms
Radar Pulse Width PRI Pulses / Mlmmm It'ImLmum
Type (psec) (psec) burst Derewn I\umber of
: Percentage Trals
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120

RESULTS:(See next plots)

FCC part 15.407 (h)(2) Tests Result Summary

Description Radar Radar Measured| Requirement, Result
Type Frequency| Value
(MH2z)
Channel Closing transmission time 1 5660 24.3ms 0m®+ an| PASS
aggregate of
60 ms.
Channel move time 1 5660 38.8 ms 10 seconds  PASS
Non-occupancy period 1 5660 >33 | >30 minutes| PASS
minutes
Measurement uncertainty
Timing + 0.057 ms
DFS Detection Threshold Level +3.79dB
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The upper trace in the above plot has 10 second8dffinal transmission data and the lower trace
shows the simulated radar signal.

Tek Deten.

(@ 10.0mv 2 I(1.00s 2.00MM/s 2 5 1.60V
20M pts.
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This plot provides a zoom-in to show the 200 mtinterval after the radar burst.

Tek Pres Pr P1.00s
_ ———
2t
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(b : :
. . . . 06 —4.4925 —47.60my
T T S oo o OB -3.892s —20.00my
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(@ 10.0mv 2 ) [z 400ms 2.00MM/s 2 5 160V
20M pts.

This plot provides a zoom-in to show the 600 mstirmterval after the radar burst. This shows that
there were not any transmissions after 200 msviatig the radar burst.
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The non-occupancy period plot was made over a 38@0nds (33.3 minutes) time period that
included the channel move period plus a minimur@minutes thereafter. No transmissions were
observed in the 30 minutes following the channelenime.

Tek Deten.
b)
[1€y —968.0s —47.60my
M 1.000ks —29.00mv

A1.968ks A18.60mV

(@ 10.0mv 2 (2005 10.0kM/s 2 5 1.60V
20M pts.
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Summary

Considering the results of the performed test atingrto standard USA FCC Parts 15.407 / RSS-2¥)jt#m
under test i$N COM PLIANCE with the requested specifications specified instamdard.

NOTE: The results presented in this Test Reporlyappuly to the particular item under test estaldlin page 1
of this document, as presented for test on the(g)aghown in section, “USAGE OF SAMPLES, TESTING
PERIOD AND ENVIRONMENTAL CONDITIONS”.

Remarks and comments
1: The EUT is a client device without radar detacti

List of equipment used during the test

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

1. R 11 BS N.A. N.A.

2. Control Chamber IR 12.BC N.A. N.A.
Double-ridge Guide Horn antenna 1-18

3. GHz HP 11966E 2011/05 2014/05
Spectrum analyser Rohde & Schwarz

4. FSW50 2013/10 2015/10

5. Pulse function generator HP8116A 2013/06 2015/06
Vector signal generator Agilent

6. E4438C 2012/11 2014/11

7. Oscilloscope Tektronix DPO4104B 2013/06 2014/06

8. Double-ridge Guide Horn antenna 1-18 2012/04 2015/04

GHz HP 11966E
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