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MALAGA, C.I.F. A29 507 456

Registro Mercantil de Malaga,Tomo 116,
Libro 82, Folio 133, Hoja MA3729
Report No.: ...t 44948RRE.003
Approved by A Firmado digitalmente por
(name / position & signature) ..........: s Alejandro Llamas
il Rodriguez
Fecha: 2015.01.21

Issue date ........c.ccceeeeveeeeeeeienennenn 2015-01-21 - 17:15:06 +01°00
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 ..........ccccceceeeevvcvveeennennen.s. 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 .......cccccccovvvcvvveveeeeevieennnn. . 803-216-2344
e-mail: ......ooovvviiiiiee s Steven.c.hackett@intel.com
Manufacturer ........ccccccevecesennnnnr: INTEL MOBILE COMMUNICATIONS
AJAIESS ...vovevvveeveeeeeesereeresennnnnn.:. 100 Center Point Circle, Suite 200

Columbia, South Carolina, 29210 USA
CIF/NIF/Passport............c.................. Not Supplied
Telephone / FaX......ooeovevrvevvevennnnn..: 803-216-2344
Assessment requested
Evaluation of the possibility of extending the teestults of Intel module 7265NGW contained in &t report
41273RRF.003, dated 2014/03/13 to Intel module BI®B/ based on the similarity letter provided by INTE
(See Annex A).
Test Report 41273RRF.003 reference standards are:
USA FCC Part 15.407 (10-1-12 Edition). Unlicensedidhal Information Infrastructure Devices. General
technical requirements.
USA FCC Part 15.209 (10-1-12 Edition): Radiatedssioin limits; general requirements.
CANADA RSS-210 Issue 8 (December 2010). LicenceripteRadio Apparatus (All Frequency Bands): Categpry

| Equipment.
CANADA RSS-Gen Issue 3 (December 2010). GeneraLlRewpents and Information for the Certification of
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Radio Apparatus.
ANSI C63.10-2009: American National Standard fosfireg Unlicensed Wireless Devices.
Guidance for Compliance Testing of Unlicensed Natldnformation Infrastructure (U-NII) Devices 788 D01
General UNII Test Procedures v01r03 dated 04/08201
Guidance for IEEE 802.11ac and Pre-ac Device EarisBesting 644545 D01 Guidance for IEEE 802.11ac
v01r02 dated 10/31/2013.

Guidance for Emission Testing of Transmitters Withitiple Outputs in the Same Band 662911 D01 Migtip
Transmitter Output v02r01 dated 10/31/2013.

NOTE: The specifications in the new standard RS8-Gsue 4 (November 2014) applicable to the modrdehe
same as the ones specified in the former versid+&&n Issue 3 (December 2010).

Report template NO ........ccccvveeeenell 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.
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Competences and guarantees

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.003 Test Report. reference standard USA FCC Part 2014/12/15
15.407 (U-NII), 15.209 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
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Summary

Considering the differences between Intel® Dual @&¥ireless-AC 7265, model 7265NGW and Intel® Dual
Band Wireless-AC 3165, model 3165NGW declared kydient (see Annex A), we conclude that the follayv
test results from 41273RRF.003 test report arg applicable to model 3165NGW:

5.15 GHz -5.25 GHz Band.

15.407 (a) (1) / RSS-210 A9.2. (1). Power limitsxtfnum output power.

15.407 (a) (1) / RSS-210 A9.2. (1). Peak power spkdensity.

15.407 (b) (1), (7) / RSS-210 A9.2. (1). Radiateth®edge emissions compliance (Transmitter).
15.407 (b) (1), (6), (7) / RSS-210 A9.2. (1). Uridasle radiated emissions (Transmitter).

5.25 GHz -5.35 GHz Band.

15.407 (a) (2) / RSS-210 A9.2. (2). Power limitsatinum output power.

15.407 (a) (2) / RSS-210 A9.2. (2). Peak power tspkdensity.

15.407 (b) (2), (7) / RSS-210 A9.2. (2). Radiateth®edge emissions compliance (Transmitter).
15.407 (b) (2), (6), (7) / RSS-210 A9.2. (2). Uridesle radiated emissions (Transmitter).

5.47 GHz -5.725 GHz Band.

15.407 (a) (2) / RSS-210 A9.2. (3). Power limitsatinum output power.

15.407 (a) (2) / RSS-210 A9.2. (3). Peak power tspkdensity.

15.407 (b) (3), (7) / RSS-210 A9.2. (3). Radiateth®edge emissions compliance (Transmitter).
15.407 (b) (3), (6), (7) / RSS-210 A9.2. (3). Uriddsle radiated emissions (Transmitter)

Common requirements for all bands.
15.407 (a) (6). Peak excursion ratio of the moduta¢nvelope.

The results are applicable to only one chain (Chaior Chain B). The MIMO (Chain A+B) results aretno
applicable since according to the applicant’s datien MIMO data rates are disabled in model 3165NG

See Annex B for test results extracted from 4127BRB3 test report.

NOTE: The results presented in this Assessment Regaply only to the particular item under evaloati
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 results that apply to model
3165NGW
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denSity and ANTENNEA QAIN. ... .ttt e e e e e s et e et e e e e e e s nbbeeeeeaaeeaaanbreeeeaaeeeaanneeees 25
Section 15.407 Subclause (a) (6). Peak excurstamofthe modulation envelope..............ccocueee. 45
Section 15.407 Subclause (b) (1) / RSS-210 A.9R Undesirable radiated emissions (Transmitteo) 1
L0 ] AU OPRT VPRSPPI 51
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denSity and ANTENNEA QAIN. ... .eiiiiiie et e e e e e e ettt e e e e e e e atbbeeeaae e e e annraeeeeaeeeaaannneees 188
Section 15.407 Subclause (b) (3) / RSS-210 A9)2 {Bdesirable radiated emissions (Transmitten) 1 t
L0 ] A TP 228
SUIMIMETY . eeeiieeieeeeeeeee ettt eeeeer e e e et e e e et et ettt ettt ettt e et e e ee e e e ee e e s eeeeneeeeaaeeteeeteeeeeeeeee et eeeeeeeeneeennes 289
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Test results for 5.15 GHz — 5.25 GHz band
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TEST CONDITIONS

Power supply (V):

Vnominal= 3.3 Vdc
Type of power supply = DC voltage from HMC/NGFCttbeeard.
Type of antenna = External attachable PIFA antenna.

Declared Gain for antenna = 3.6 dBi

Operating frequencies in the sub-band 5.15-5.25 GHz
-For IEEE 802.114a, the equipment uses channelé(B6ei4, 48.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channeld3644, 48.
For 40 MHz bandwidth the equipment uses channel4@8

-For IEEE 802.11ac, there are three bandwidths:

For 20 MHz bandwidth the equipment uses channeld3644, 48.
For 40 MHz bandwidth the equipment uses channel4@8
For 80 MHz bandwidth the equipment uses channel 42.

TEST FREQUENCIES:

For WiFi a/n20/ac20:

Lowest channel (36): 5180 MHz
Middle channel (40): 5200 MHz

Highest channel (48): 5240 MHz
For WiFi n40/ac40:

Lowest channel (38): 5190 MHz
Highest channel (46): 5230 MHz
For WiFi ac80:

Middle channel (42): 5210 MHz

The test set-up was made in accordance to the @emevisions of ANSI C63.10: 2009 and FCC
KDB 789033 D01 General UNII Test Procedures vOlad@l FCC KBD 662911 DO1 Multiple
Transmitter Output vO2rO1 dated 10/31/2013.

For 802.11a mode the EUT can transmit at both CHAlahd CHAIN B RF outputs individually but
not simultaneously.

For 802.11n/ac modes 802.11n20/ac20 (20 MHz chabaadwidth), 802.11n40/ac40 (40MHz
channel bandwidth) and 802.11ac80 (80MHz channed\walth) mode the EUT can transmit at both
CHAIN A and CHAIN B RF outputs individually and sirttaneously.
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For radio testing purposes the card was instahed fest fixture. The test fixture is connectedato
laptop computer and dc power supplied. The laptomputer was used to configure the EUT to
continuously transmit at a specified output powghwifferent modes and modulation schemes.

The data rates of 6Mb/s for 802.11a, HTO (SISO) §62.11n20/ac20 and n40/ac40, and VHTO
(SISO) for 802.11 ac80 were selected based onnmprelry testing that identified those rates
corresponding to the worst cases for output powdrspurious levels at the band edges.

The field strength at the band edges was evaldateglach mode and on each chain individually on
the lowest and highest channels at the rated piwehe channel under test. Where the power at the
edge channels was lower than the power at the rceimémnels additional measurements were made at
the adjacent channels. Single transmission at efa&@im and simultaneous transmission at both chains
modes were fully evaluated.

The PC was using the Intel test utility DRTU Versi®RTU 1.7.3-859”

During transmitter test the EUT was being contoblley the Intel DRTU tool to operate in a
continuous transmit mode on the test channels @qsresl and in each of the different modulation
modes.

The conducted RF output power at each chain wassged] according to the client’s supplied Target
values (see following table) using the Intel DRTddItand measuring the power by using a calibrated
average power meter. Measured values for adjustmerg within -0.2 dB/+0.3 dB respect to the
Target values.

RF conducted output power target values

BW Channel / SISQ SI$O MIMO at both
Mode (MH2) Freq Chain A | Chain B ports Aand B
(MHz). (dBm) (dBm) (dBm)
5.15-5.25GHz Band | 802.11a 20 36 /5180 14 14 n/a
40 /5200 14.5 14.5 n/a
48 /5240 14.5 14.5 n/a
802.11n 20 36 /5180 14 14 11.50
40 /5200 14.5 14.5 11.50
48 /5240 14.5 14.5 11.50
802.11n* 40 38 /5190 12 13.5 10.00
46 /5230 16.5 16.5 14.50
802.11ac 80 42 /5210 13.5 13.5 11.50

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shieldau and it is connected to the spectrum analyzer
using low loss RF cables with sma type conneciidrs.reading in the spectrum analyzer is corrected
taking into account the cable loss.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anaecibbamber. The measurement antenna is situated
at a distance of 1m for the frequency range 1 GBi&Hz (1 GHz-18 GHz Double ridge horn antenna
and 18 GHz-40 GHz horn antenna).
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For radiated emissions in the range 1 GHz-40 GHz ith performed at a distance closer than the
specified distance, an inverse proportionality dactf 20 dB per decade is used to normalize the
measured data for determining compliance.

The equipment under test was set up on a non-ctmdugvooden) platform one meter above the
ground plane and the situation and orientation vaaged to find the maximum radiated emission. It

was also rotated 360°.
Measurements were made in both horizontal andcatpianes of polarization.
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RESULTS
1. 802.11a modé¢see next plots).
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CHAIN A
Lowest frequency Middle frequency| Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 17.40 17.36 17.40
26 dB bandwidth (MHz) 25.56 25.88 26.12
Measurement uncertainty (kHz) +7

CHAIN B
Lowest frequency Middle frequency| Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 17.40 17.44 17.44
26 dB bandwidth (MHz) 25.68 25.84 25.68
Measurement uncertainty (kHz) +7

2. 802.11 n20 MHz and 802.11 ac20 MHz modégsee next plots).

CHAIN A
Lowest frequency Middle frequency| Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 18.40 18.40 18.40
26 dB bandwidth (MHz) 26.28 26.28 26.76
Measurement uncertainty (kHz) +7
CHAIN B
Lowest frequency Middle frequency| Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 18.40 18.40 18.40
26 dB bandwidth (MHz) 25.68 26.72 26.88
Measurement uncertainty (kHz) +7

Note: the test was performed with 802.11 n20 MHzlenwhich is the same modulation scheme

as 802.11 ac 20 MHz.
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3. 802.11 n40 MHz and 802.11 ac 40 MHz modégsee next plots).

CHAIN A
Lowest frequency Highest frequency
5190 MHz 5230 MHz
99% bandwidth (MHz) 36.40 36.60
26 dB bandwidth (MHz) 44.40 45.60

Measurement uncertainty (kHz) +7
CHAIN B
Lowest frequency Highest frequency
5190 MHz 5230 MHz
99% bandwidth (MHz) 36.40 36.50
26 dB bandwidth (MHz) 44.60 45.20

Measurement uncertainty (kHz)

7

Note: the test was performed with 802.11 n40 MHzlenwhich is the same modulation scheme

as 802.11 ac 40 MHz.

4. 802.11 ac 80 MHz modédsee next plots).

CHAIN A
Frequency
5210 MHz
99% bandwidth (MHz) 75.45
26 dB bandwidth (MHz) 82.50
Measurement uncertainty (kHz) +7
CHAIN B
Frequency
5210 MHz
99% bandwidth (MHz) 75.30
26 dB bandwidth (MHz) 82.50
Measurement uncertainty (kHz) +7
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802.11a mode CHAIN A

Lowest Channel

MultiView | Spectrum

Ref Level 15.00 dBm Offset 1.00 dB & RBW 500 kHz
& Att 35d8  SWT 1 ms & VBW 2 MHz
1 Occupied Bandwidth

Mode Auto Sweep

-0.01 dB

D2[1]
10 dBm 25.5600 MHz
oot Mty s
|t [ | M1[1]  -17.35dBm
. - - 5.1669000 GHz
-10 dBm -’/ﬁ% \\'\w
M1 W""M
H1 -17 250 dma EEJLM -
20 dem -

Iﬁﬁw«fw

-40 dBm

50 dBm
50 dBm
70 dBm
80 dBm
CF 5.18 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value ¥-Value | Function | Function Result |
M1 1 5.1669 GHz -17.35 dBm
T1 1 5.17126 GHz -3.20 dBm Occ Bw 17.4 MHz
T2 1 5.18866 GHz -3.08 dBm
D2 M1 1 25.56 MHz -0.01 dB
Middle Channel
MultiView | Spectrum E]
Ref Level 15.00 dBm  Offset 1.00 dB ® RBW 500 kHz
& Att 35dB  SWT 1ms ® VBW 2 MHz  Mode Auto Sweep
1 Occupied Bandwidth
D2[1] 1.26 dB|
10 dBm S S e —— 25.8800 MHz
| [ M1[1] -17.19 dBm|
o dem 1 1o 5.1872200 GHz|

-10 dBm

o

M1
H1 4&62%&:’?\ v

-20 dBm

W@M“ﬁw Ay

-40 dBm

50 dem
60 dem
=70 dBm
-80 dBm
CF 5.2 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.18722 GHz -17.19 dBm
T1 1 5.19126 GHz -2.26 dBm Qcc Bw 17.36 MHz
T2 1 5.20862 GHz -2.01 dBm
D2 M1 1 25.88 MHz 1.26 dB
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Highest Channel
MultiView | Spectrum
Ref Level 15.00 dBrn  Offset 1.00 dB ® RBW 500 kHz
@ Att 35d8  SWT 1 ms® VBW 2MHz Mode Auto Sweep
1 Occupied Bandwidth
D2[1] -1.52 dB

10 dem T T oo ot 26,1200 MHz

M % M1[1] 216.98 dBm
0 e 1.7 o 5.2275000 GHz
-10 dBm “/ﬂy \“""

M1 16120 dorie et

20 dBm it T

M“ w%
-40 dBm

-50 dBm

-60 dBm

=70 dBm

-830 dBm

CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 5.2275 GHz -16.98 dBm
T1 1 5.23126 GHz -1.95 dBm Occ Bw 17.4 MHz
T2 1 5.24866 GHz -1.58 dBm
D2 M1 1 26.12 MHz -1.52 dB

802.11a mode CHAIN B

Lowest Channel

MultiView | Spectrum
Ref Level 15.00 dBm  Offset 1.00 dB ® RBW 500 kHz
& Att 35dB  SWT 1 ms ® VBW 2 MHz Mode Auto Sweep
1 Occupied Bandwidth
D2[1]
10 dBm 25.6800 MHz
WWWWWWM M1[1] -18.36 dBm
5.1675400 GHz
0 dem /ﬁf’ Q?\l
-10 dBm
M W % o2
-40 dBm
50 dBm
50 dBm
70 dBm
80 dBm
CF 5.18 GH=z 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.16754 GHz -18.36 dBm
T1 1 5.17126 GHz -3.62 dBm QOcc Bw 17.4 MHz
T2 1 5.18866 GHz -3.73 dBm
D2 [ 1 25.68 MHz 0.80 dB
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Middle Channel

MultiView | Spectrum

Ref Level 15.00 dBrn  Offset 1.00 dB ® RBW 500 kHz
@ Att 35d8  SWT 1 ms® VBW 2MHz Mode Auto Sweep
1 Occupied Bandwidth

D2[1] 0.03 dB

10 dem MMWWWW W 25,8400 MHz|
M1[1] -15.53 dBm

0dB T1 T2 5.1871000 GHz|

-10 dem A/ \h"y“m

Mﬁ D2
H1 -15.490 dBfn
20 dam Pl B

rats’ =
- W“va‘, ,

-40 dBm

-50 dBm

-60 dBm

70 dBm
-80 dBm
CF 5.2 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.1871 GHz -15.53 dBm
T1 1 5.19126 GHz -0.65 dBm Qcc Bw 17.44 MHz
T2 1 5.2087 GHz -1.15 dBm
D2 M1 1 25.84 MHz 0.02 dB
Highest Channel
MultiView | Spectrum
Ref Level 15.00 dBm  Offset 1.00 dB ® RBW 500 kHz
& Att 35dB  SWT 1 ms ® VBW 2 MHz  Mode Auto Sweep
1 Occupied Bandwidth
D2[1]
10 dBm = ey =TT Lo i e
M e M1[1] -17.70 dBm|
0 nf B 5.2272600 GHz
-10 dBm W‘/y Y\"‘“
ik s, 02
H1 -16.210 dEr
o0 de T B,
B WUU S

301 o %m\

-40 dBm

-50 dBm

-60 dBm

-70 dBm:

-30 dBm:

CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 5.22726 GHz -17.70 dBm
T1 1 5.23126 GHz -1.97 dBm Occ Bw 17.44 MHz
T2 1 5.2487 GHz -1.56 dBm
D2 M1 1 25.68 MH:z 0.99 dB
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A
Lowest Channel

MultiView | Spectrum
Ref Level 15.00 dBm  ©Offset 1.00 dB ® RBW 500 kHz
@ Att 35d8  SWT 1 ms ® VBW 2MHz Mode Auto Sweep
1 Occupied Bandwidth i
D2[1] 0.22 dB|
10 dem 26,2800 MHz
gt et A s ] M1[1] -19.51 dBm)
o e . [ 5.1668200 GHz
-10 dBm M"/V‘r
S dam H1 18300 tamt] 'J“’”“u"‘;‘}‘
-30 deppford J%\A
-40 dBm
50 dBm
50 dBm
=70 dBm
-80 dBm
CF 5.18 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.16682 GHz -19.51 dBm
T1 1 5.17078 GHz -3.12 dBm Qcc Bw 18.4 MHz
T2 1 5.18918 GHz -2.70 dBm
D2 M1 1 26.28 MHz 0.22 dB

Middle Channel

MultiView | Spectrum E]

Ref Level 15.00 dBrm  Offset 1.00 dB ® RBW 500 kHz
& Att 35dB  SWT 1ms ® VBW 2 MHz Mode Auto Sweep
1 Occupied Bandwidth

D2[1] 1.21 dB
10 dem 26,2800 MHz
| o™ M1[1] -19.41 dBm
- e = 5.1867000 GHz
-10 dBm Jj/v‘ KM
. -
20 dBm Akl ik

-40 dBm

-50 dBm

-60 dBm

=70 dBm

-80 dBm

CF 5.2 GH=z 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.1867 GHz -19.41 dBm
T1 1 5.19075 GHz -2,26 dBm Occ Bw 18.4 MHz
T2 1 5.20818 GHz -2.49 dBm
D2 M1 1 26.28 MH:z 1.21 dB
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AT4C

WireLess

Highest Channel

MultiView | Spectrum
Ref Level 15.00dBrm  Offset 1.00 dB ® RBW 500 kHz
@ Att 35d8  SWT 1 ms ® VBW 2 MHz Mode Auto Sweep
1 Occupied Bandwidth

D2[1] -1.07 dB
10 dBm ST 26.7600 MHz,
T R IR, M1[1]  -18.23 dBm
n/’“ Tz 5.2268200 GHZ|

S N

-10 dém M
A

[
H1 -17.240 oBm
i

o i,
-20 dBm 3 wm

-40 dBm

-50 dBm

-60 dBm

-70 dBm:

-30 dBm:

CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 5.22682 GHz -18.23 dBm
T1 1 5.23078 GHz -1.92 dBm Occ Bw 18.4 MHz
T2 1 5.24918 GHz -1.44 dBm
[ M1 1 26.76 MHz -1.07 dB

802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN B

Lowest Channel

MultiView | Spectrum E]

Ref Level 15.00 dBrm  Offset 1.00 dB ® RBW 500 kHz
& Att 35dB  SWT 1 ms ® VBW 2 MHz  Mode Auto Sweep

1 Occupied Bandwidth

D2[1] 1.99 dB
10 dBm 25.6800 MHZ|
MWW%WM M1[1] -20.50 dBm
" P [ 5.1671400 GHz
0 dBm Vrff Q’x‘
-10 dBm
=0 dem rH1 -18.800 dm.,l‘.“ﬁ‘ \’WKZ

"‘?@'FQ’“WWW MMW

-40 dBm

-50 dBm

-60 dBm

-70 dBm:

-30 dBm:

CF 5.18 GH=z 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 5.16714 GHz -20.50 dBm
T1 1 5.17078 GHz -3.27 dBm Occ Bw 18.4 MHz
T2 1 5.18918 GHz -4.06 dBm
D2 M1 1 25.6 z .
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AT4C

WireLess
Middle Channel

MultiView | Spectrum
Ref Level 15.00 dBrn  Offset 1.00 dB ® RBW 500 kHz
= Att 35dB SWT 1 ms ® VBW 2 MHz Mode Auto Sweep
1 Occupied Bandwidth
D2[1] 1.98 dB|
10 dem e e I LNV 26,7200 MHz
M1[1] -18.36 dBm
0 e TJ/M e 5.1868600 GHz
-10 dém */J/ \M
AL -16.210 B e
20 dam ol B
-0 i g g
40 dBm
50 dBm
60 dem
70 dem
50 dem
CF 5.2 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 b5.18686 GHz -18.36 dBm
T1 1 5.19078 GHz -1.44 dBm Occ Bw 18.4 MHz
T2 1 5.20918 GHz 0.21 dBm
D2 M1 1 26.72 MHz 1.

Highest Channel

MultiView | Spectrum E]

Ref Level 15.00 dBrm  Offset 1.00 dB ® RBW 500 kHz
& Att 35dB  SWT 1 ms ® VBW 2 MHz Mode Auto Sweep

1 Occupied Bandwidth UE

D2[1] 0.25 dB|

10 dBm o oot 26.8800 MHz
| s [ o, | M1[1]  -17.04 dBm)

0 dBrn Tl’fﬂ) n‘W\\TE 5.2265800 GHz

S/ AN

M1 W

H1 -16.680%EMT P, 02
o0 de ik Ty
Bm ot

40 dem
50 dem
0 dem
=70 dBm
-80 dBm
CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.22658 GHz -17.04 dBm
T1 1 5.23078 GHz -0.62 dBm Occ Bw 18.4 MHz
T2 1 5.24918 GHz -1.41 dBm
D2 [ 1 26.88 MHz 0.25 dB
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AT4C

WireLess
802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A

Lowest Channel

MultiView | Spectrum

Ref Level 10.00dBm Offset 1.00 dB ® RBW 1 MHz
@ At 35dB SWT 1 ms ® VBW 3 MHz Mode Autc Sweep
1 Occupied Bandwidth

D2[1] 2,36 dB
0 dBm T 2 M1[1] -20.76 dBm)|

/?’ E 5.1681500 GHz|
-10 dBm

M1,
20.de

] \ l

VA teditr o, A )
50 dBm
-60 dBm
70 dBm
20 dBm
CF 5.19 GHz 1000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.16815 GHz -20.76 dBm
T1 1 517175 GHz -2.47 dBm Qcc Bw 36.4 MHz
T2 1 5.20815 GHz -1.52 dBm
D2 M1 1 44.4 MHz -2.36 dB
Highest Channel

MultiView | Spectrum E]

Ref Level 15.00 dBm Offset 1.00 dB ® RBW 1 MHz
& Att 35d8  SWT 1 ms & VBW 3 MHz
1 Occupied Bandwidth

Mode Auto Sweep

D2[1] 2.11 dB

10 dem & 45,6000 MHz
T}}/V"/' \ub'\(f M1[1] -17.91 dBm

0 dem 5.2069500 GHz

-10 dBm:

H1 -15730 dBm M]‘J)/ \\\Q*E\,\\

-20 dBm 1k
[ M
JSEW“VMWM il nt b sy me

-40 dBm

-50 dBm

-60 dBm:

=70 dBm

-80 dBm

CF 5.23 GHz 1000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.20695 GHz -17.91 dBm
T1 1 5.21165 GHz 2.84 dBm Occ Bw 36.6 MHz
T2 1 5.24825 GHz 2,93 dBm
D2 M1 1 45.6 MHz 2.11dB
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AT4©@

802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN B

Lowest Channel

MultiView | Spectrum
Ref Level 10.00 dBm  ©Offset 1.00 dB & RBW 1 MHz
@ Att 35d8  SWT 1 ms ® YBW 3 MHz Mode Autc Sweep
1 Occupied Bandwidth i
D2[1] 0.15 dB|
MMWM 44.6000 MHz
0 dBm M1[1] -18.85 dBm)|
J’J \ 5.1682500 GHz
-10 dBm
MJ/J‘
o dEm tH1 -13.500 dEm: (02
. n.wmﬂmw V“‘\\
-40 dBm
50 dBm
-60 dBm
70 dem
50 dem
CF 5.19 GHz 1000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.1e825 GHz -18.85 dBm
T1 1 517175 GHz -0.31 dBm Qcc Bw 36.4 MHz
T2 1 5.20815 GHz -0.06 dBm
D2 M1 1 44.6 MHz 0.15dB

Highest Channel

MultiView 2| Spectrum E]
Ref Level 15.00 dBm  Offset 1.00 dB ® RBW 1 MHz
& Att 35dB  SWT 1 ms ® VBW 3 MHz Mode Auto Sweep
1 Occupied Bandwidth
D2[1] -0.08 dB
10 dBm 45.2000 MHz
T 2 M1[1] -16.03 dBm
5.2075500 GHz
0 dbm
-10 dBm
H1 -15.580 dBm MM \'INWZ
; ! r/m" Hk
20 dBm w
P At
N R
b eapclical ot
-40 dBm
50 dBm
50 dBm
70 dBm
80 dBm
CF 5.23 GHz 1000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 5.20755 GHz -16.03 dBm
T1 1 5.21175 GHz 3.38 dBm QOcc Bw 36.5 MHz
T2 1 5.24825 GHz 2.39 dBm
D2 M1 1 45.2 MHz -0.08 dB
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AT4C

802.11 ac 80 MHz modeCHAIN A

WireLess

MultiView | Spectrum
Ref Level 15.00 dBm  ©Offset 1.00 dB & RBW 1 MHz
@ Att 35d8  SWT 1 ms ® YBW 3 MHz Mode Autc Sweep
1 Occupied Bandwidth
D2[1] 1.47 dB|
10 dBm 82,500 MHz
o M1[1] -22.19 dBm)|
. R e R 5.168530 GHz
-10 dBm // \]1}1
=20.d fH1 -20,700 dBm ﬂ,,\j’
30dp ‘\ LYY NM"WHM‘NWMJ IJ’l|
Bm IWET e
-40 dBm
50 dBm
50 dBm
=70 dBm
-80 dBm
CF 5.21 GHz 1000 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 5.16853 GHz -22,19 dBm
T1 1 5172125 GHz -0.16 dBm Qcc Bw 75.45 MHz
T2 1 5.247575 GHz 0.41 dBm
D2 M1 1 82.5 MHz 1.47 dB

802.11 ac 80 MHz modeCHAIN B

Ref Level 15.00 dBm
& Att 35 dB
1 Occupied Bandwidth

MultiView | Spectrum

Offset 1.00 dB ® RBW 1 MHz
SWT

1 ms & VBW 3 MHz

Mode Auto Sweep

5}

D2[1] -0.35 dB|

-40 dBm

10 dem 82,500 MHz
M1[1] -22.07 dBm)
beB RN DS 4 I N 5.168680 GHz
-10 dBm f/ \
| Ml/ \1
-20 dém fH1 -21.210 dBm ¥ o
ﬂﬁfﬁwm Sy /\f] ‘\\. P e prilt bl
B A e o

-50 dBm

-60 dBm:

=70 dBm

-80 dBm

CF 5.21 GHz 1000 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

M1 1 5.16868 GHz -22.07 dBm

T1 1 5.172275 GHz -0.34 dBm Occ Bw 75.3 MHz

T2 1 5.247575 GHz -0.30 dBm

D2 M1 1 82.5 MHz -0.35 dB
Report No.: 44948RRE.003 Page 24 of 289 2015-01-21



aT4@

WireLess

Section 15.407 Subclause (a) (1) / RSS-210 A9.2. Maximum output power, Peak power
spectral density and antenna gain

SPECIFICATION

FCC 15.407For the band 5.15-5.25 GHz, the maximum conducteégdut power over the frequency
band of operation shall not exceed the lesser oh®0(17 dBm) or 4 dBm + 10 log B, where B is the
26-dB emission bandwidth in MHz. In addition, theak power spectral density shall not exceed 4
dBm in any 1-MHz band. If transmitting antennaslibéctional gain greater than 6 dBi are used, both
the maximum conducted output power and the peakepapectral density shall be reduced by the
amount in dB that the directional gain of the anteaxceeds 6 dBi.

RSS-210:The maximum e.i.r.p. shall not exceed 200 mW (B&gor 10 + 10 log1l0 B, dBm,
whichever power is less. B is the 99% emission hédith in MHz. The e.i.r.p. spectral density
shall not exceed 10 dBm in any 1.0 MHz band.

Within the emission bandwidth, when the peak spéafiensity per MHz over any continuous
transmission exceeds the average (10 log1l0 B) viayuenore than 3 dB, the permissible power
spectral density shall be reduced by the excessiamo

RESULTS

The maximum conducted output power was measurea usie channel power integration
method according to point E) 2) b) (Method SA-1)afidance 789033 DO1.

In the measure-and-sum approach for MIMO modectlucted emission leved.g., transmit
power or power in specified bandwidth) is measwedach antenna port. The measured results
at the various antenna ports are then summed matioatty to determine the total emission
level from the device. Summing is performed in éinpower units (MW—not dBm).

The e.i.r.p. levels are calculated by adding theadled maximum antenna gain (dBi).

The peak power spectral density (PPSD) was measwsied the method according to point F)
(Method SA-1) of Guidance 789033 DO1.

The e.i.r.p. levels are calculated by adding theadled maximum antenna gain (dBi).

For MIMO mode, the Measure and add 10 log(NANT) ¢{Bnere NANT is the number of outputs)
technique was used according to the Guidance fasdtom Testing of Transmitters with Multiple
Outputs in the Same Band 662911 D01 Multiple TrattemOutput vO2rO1 dated 10/31/2013.

With this technique, spectrum measurements areomeed at each output of the device, and the
quantity 10 log(NANT) dB is added to each spectnatue before comparing to the emission limit.
Number of outputs = 2.

The number of transmit antennasa{i¥) are 2 and the number of spatial streams (Nssp aaad
therefore the Array Gain is O dB.

Report No.: 44948RRE.003 Page 25 of 289 2015-01-21



1. 802.11a modésee next plots).

aT4@

WireLess

CHAIN A Maximum declared antenna gain = 3.6 dBi
Frequency Maximum conducted  Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) | power e.i.r.p. (dBm) (dBm) (dBm)
5180 MHz 14.10 17.70 3.81 7.41
5200 MHz 14.45 18.05 3.87 7.47
5240 MHz 14.38 17.98 3.94 7.54
CHAIN B Maximum declared antenna gain = 3.6 dBi
Frequency Maximum conducteg Maximum output PPSD/MHz PPSD/MHz e.i.r.p.
output power (dBm) power e.i.r.p. (dBm) (dBm) (dBm)
5180 MHz 13.79 17.39 3.34 6.94
5200 MHz 14.45 18.05 3.96 7.56
5240 MHz 14.47 18.07 3.96 7.56

Measurement uncertainty = +1.2 dB

Verdict: PASS

2. 802.11 n20 MHz and 802.11 ac 20 MHz modé€see next plots).

Note: the test was performed with 802.11 n20 MHzlenwhich is the same modulation scheme
as 802.11 ac 20 MHz.

CHAIN A Maximum declared antenna gain = 3.6 dBi
Frequency Maximum Maximum output PPSD/MHz | PPSD/MHz e.i.r.p.
conducted output | power e.i.r.p. (dBm) (dBm) (dBm)
power (dBm)
5180 MHz 13.73 17.33 3.11 6.71
5200 MHz 14.35 17.95 3.94 7.54
5240 MHz 14.53 18.13 3.97 7.57
CHAIN B Maximum declared antenna gain = 3.6 dBi
Frequency Maximum Maximum output PPSD/MHz | PPSD/MHz e.i.r.p.
conducted output | power e.i.r.p. (dBm) (dBm) (dBm)
power (dBm)
5180 MHz 13.91 17.51 3.36 6.96
5200 MHz 14.54 18.14 3.91 7.51
5240 MHz 14.49 18.09 3.89 7.49
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 3.6 dBi

aT4@

WireLess

Frequency Maximum conducted Maximum conducted | Total conducted Total output
output power Chain A| output power Chain B output power power e.i.r.p.
(dBm) (dBm) (dBm) A+B (dBm) A+B
5180 MHz 11.49 11.23 14.37 17.97
5200 MHz 11.38 11.48 14.44 18.04
5240 MHz 11.56 11.46 14.52 18.12
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 3.6 dBi
Frequency| PPSD/MHZ PPSD/MHz Total Total Total PPSD/MHz| Total PPSD/MHz
Chain A Chain B PPSD/MHz PPSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5180 MHz 0.97 0.80 3.98 3.81 7.58 7.41
5200 MHz 0.95 0.93 3.96 3.94 7.56 7.54
5240 MHz 0.92 0.90 3.93 3.91 7.53 7.51

Note 1: The quantity 10*log 2 (two antennas) isextitb the spectrum peak value according to docuf2811 DO1.

Measurement uncertainty = +1.2 dB
Verdict: PASS

3. 802.11 n40 MHz and 802.11 ac 40 MHz modégsee next plots).

Note: the test was performed with 802.11 n40 MHzlenwhich is the same modulation scheme
as 802.11 ac 40 MHz.

CHAIN A Maximum declared antenna gain = 3.6 dBi
Frequency Maximum Maximum output PPSD/MHz | PPSD/MHz e.i.r.p.
conducted output | power e.i.r.p. (dBm) (dBm) (dBm)
power (dBm)
5190 MHz 11.73 15.33 -2.21 1.39
5230 MHz 16.40 20.00 2.42 6.02
CHAIN B Maximum declared antenna gain = 3.6 dBi
Frequency Maximum Maximum output PPSD/MHz | PPSD/MHz e.i.r.p.
conducted output | power e.i.r.p. (dBm) (dBm) (dBm)
power (dBm)
5190 MHz 13.12 16.72 -0.81 2.79
5230 MHz 16.20 19.80 2.32 5.92
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 3.6 dBi

aT4@

WireLess

Frequency Maximum conducted Maximum conducted | Total conducted Total output
output power Chain A| output power Chain B output power power e.i.r.p.
(dBm) (dBm) (dBm) A+B (dBm) A+B
5190 MHz 9.87 9.71 12.80 16.40
5230 MHz 13.94 13.94 16.95 20.55
Measurement uncertainty = +1.2 dB
Verdict: PASS
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 3.6 dBi
Frequency| PPSD/MHZ PPSD/MHz Total Total Total PPSD/MHz| Total PPSD/MHz
Chain A Chain B PPSD/MHz PPSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5190 MHz -3.78 -3.98 -0.77 -0.97 2.83 2.63
5230 MHz -0.42 0.09 2.59 3.10 6.19 6.70

Note 1: The quantity 10*log 2 (two antennas) isextitb the spectrum peak value according to docuf2811 DO1.

Measurement uncertainty = +1.2 dB

Verdict: PASS

4. 802.11 ac 80 MHz mode.(see next plots).

CHAIN A Maximum declared antenna gain = 3.6 dBi
Frequency Maximum Maximum output PPSD/MHz | PPSD/MHz e.i.r.p.
conducted output | power e.i.r.p. (dBm) (dBm) (dBm)
power (dBm)
5210 MHz 13.69 17.29 -3.27 0.33
CHAIN B Maximum declared antenna gain = 3.6 dBi
Frequency Maximum Maximum output PPSD/MHz | PPSD/MHz e.i.r.p.
conducted output | power e.i.r.p. (dBm) (dBm) (dBm)
power (dBm)
5210 MHz 13.79 17.39 -3.03 0.57
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 3.6 dBi

aT4@

WireLess

Frequency Maximum conducted Maximum conducted | Total conducted Total output
output power Chain A| output power Chain B output power power e.i.r.p.
(dBm) (dBm) (dBm) (dBm)
5210 MHz 11.66 11.63 14.65 18.25
Measurement uncertainty = +1.2 dB
Verdict: PASS
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 3.6 dBi
Frequency| PPSD/MHZ PPSD/MHz Total Total Total PPSD/MHz| Total PPSD/MHz
Chain A Chain B PPSD/MHz PPSD/MHz Chain A e.i.r.p. Chain B e.i.r.p.
(dBm) (dBm) Chain A Chain B (dBm) (dBm)
(dBm)* (dBm)*
5210 MHz -5.04 -5.20 -2.03 -2.19 1.57 1.41

Note 1: The quantity 10*log 2 (two antennas) isextitb the spectrum peak value according to docuf2811 DO1.

Measurement uncertainty = +1.2 dB
Verdict: PASS
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802.11a mode CHAIN A

Lowest Channel

NC,

WireLess

0 dem

-10 dBm———

-20 dBm———

-30 dBm——

-50 dBm———

-60 dBm:

=70 dBm——

-30 dBm:

CF 5.18 GHz

1000 pts

4.0 MHz/

Spectrum [I]
Ref Level 10.27 dBm Offset 1.00dB ® RBW 1 MHz SGL
& Att 35d8 ® SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] 3.81 dBm

5.1761400 GHz|

B

Span 40.0 MHz

2 Result Summary
Channel |

Bandwidth |

Txl (Ref)

25.560 MHz

Po
14.10 dBm

Tx Total

14.10 dBm

Middle Channel

Spectrum

Ref Level 7.00 dBm
& Att 35dB @ SWT

Offset 1.00 dB ® RBW 1 MHz
1.07 ms & VBW 3 MHz

Mode Auto Sweep

Iv]
SGL

Count 100/100

1 ACLR

0 dem

-10 dBm———
20 dBm
30 dem—————— el
50 dBm————
60 dBm————
70 dBm
-80 dBm———

-0 dem
CF 5.2 GHz

1000 pts

4.0 MHz/

@1Rm Avg
M1[1] 3.87 dBm|
5.2025400 GHz

)

Span 40.0 MHz

2 Result Summary
Channel |

Bandwidth \

None
Offset |

Po

Txl (Ref)

25.880 MHz

14.45 dBm

Tx Total
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Highest Channel

AT4©

WireLess

Spectrum [I]
Ref Level 7.00 dBm Offset 1.00 dB & RBW 1 MHz SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @ 1Rm Avg
M1[1] 3.94 dBm)|
5.2421400 GHz
0 dBm
-10 dBrm
20 dBm
-30 dBm—— S i%m
50 derm——————
60 dem——————
70 dBm——————
80 dem——————
90 dBm——————
CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | |
Txl (Ref) 26.120 MHz 14.38 dBm
Tx Total 14.38 dBm

802.11a mode CHAIN B
Lowest Channel

Spectrum 4
Ref Level 10.27 dBm Offset 1.00dB ® RBW 1 MHz SGL
@ Att 35de ® SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm 4&vg
M1[1] 3.34 dBm
5.1767400 GHz
0 dBm
-10 dBrm
20 dBm
-30 dBm: w
M ]
50 dBm
60 dem——————
70 dBm
80 dem——————
CF 5.18 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | |
Txl (Ref) 25.680 MHz 13.79 rEil!m
Tx Total 13.79 dBm
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/4 ’ 4Wipa£55
Middle Channel

s ]
Ref Level 7.00 dBm

Offset 1.00dB & RBW 1 MHz

SGL
@ Att 35dB ® SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/ 100
1 ACLR @1Rm Avg
M1[1] 3.96 dBm

0 dBm

5.2020200 GHz|

]
90 dem——————
CF 5.2 GHz 1000 pts 4.0 MHz, n 40.0 MHz
7 Result Summary

Channel Bandwidth | Po

Txl (Ref) 25.840 MHz 14.45 dBm

Tx Total 14.45 dBm

Highest Channel

Ref Level 7.00 dBm Offset 1.00dB ® RBW 1 MHz 5GL
@ Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm &vg
M1[1] 3.96 dBm|
5.2389800 GHz
0 dBm
-10 dem————
20 dBm
30 dem—————— 4] %
40
50 derm——————
60 dem——————
70 dBm
80 dem——————
90 dem
CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | Po |
Txl (Ref) 25.680 MHz 14.47 dBm
Tx Total 14.47 dBm
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AT4©

WIRELESS
802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A

Lowest Channel

(e e | ]
Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz

SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] 3.11 dBm)|
o dem 5.1839400 GHz
-10 dem—————
20 dem—————
-30 dBm—————
-40 M
50 dBm
60 dem
70 dBm
-0 dem
-0 dBm
CF 5.18 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | ng‘f; |
Txl (Ref) 26.280 MHz 13.73 dBm
Tx Total 13.73 dBm

Middle Channel

Ref Level 7.00 dBm

Offset 1.00dB ® RBW 1 MHz SGL
@ Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm Avg
M1[1] 3.94 dBm|
o 4Bm 5.2018600 GHz
-10 dBm
-20 dBm———
-30 dBm——— et VML\N
50 dBm
-60 dBm
70 dBm———
-80 dBm
-90 dBm———
CF 5.2 GH=z 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | |
Tx1 (Ref) 26,280 MHz 14.35 dBm
Tx Total 14.35 dBm
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Highest Channel

Spectrum

Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz

SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR

@ 1Rm Avg
M1[1] 3.97 dBm|
5.2368200 GHz

0 dbm

-10 dBm———

-20 dBm:

-60 dBm

70 dBm———

-30 dBm:

-50 dem
CF 5.24 GHz 1000 pts
2 Result Summary
Channel | Bandwidth | Offset

Tx1l (Ref) 26.760 MHz 14.53 dBm
Tx Total 14.53 dBm

4.0 MHz Span 40.0 MHz

802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN B
Lowest Channel

Spectrum

(-]

Ref Level 7.00dBm  Offset 1.00 dB ® RBW 1 MHz

SGL

@ Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100

1 ACLR @1Rm Avg
M1[1] 3.36 dBm|

5.1833400 GHz

0 dBm

-10 dem————

20 dBm

30 dem—————— ]

Ar\an

M ]
50 derm——————
60 dem——————
70 dBm
80 dem——————
90 dem
CF 5.18 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | ng.f; |
Tx1 (Ref) 25,680 MHz 13.91 dBm
Tx Total 13.91 dBm
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Middle Channel

s ]

Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg

MI1[1] 3.91 dBm

0 dBm 5.1959800 GHz|

=
90 dem——————
CF 5.2 GHz 1000 pts 4.0 MHz n 40.0 MHz
2 Result Summary
Channel Bandwidth | Po
Txl (Ref) 26.720 MHz 14.54 dBm
Tx Total 14.54 dBm
Highest Channel
Ref Level 7.00 dBm Offset 1.00dB ® RBW 1 MHz 5GL
@ Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm &vg
M1[1] 3.89 dBm|
5.2421400 GHz
0 dem——"m—

-10 dBm———

-20 dBm:

KT
50 derm——————
70 dBm
80 dem——————
90 dem
CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | P |
Tx1 (Ref) 26,880 MHz 14.49 dBm
Tx Total 14.49 dBm
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802.11 n20 MHz and 802.11 ac 20 MHz modeMIMO CHAIN A+B

Lowest Channel. Chain A

() e | ]
Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz

SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] 0.97 dBm
0 dBm——r

5.1829400 GHz|

-10 dBm:

-20 dBm:

=30 dBm

-50 dBm

-60 dBm

=70 dBm

-850 dBm

90 dem
CF 5.18 GHz 1000 pts 4.0 MHz

2 Result Summary None

Channel | Bandwidth | Offset | Po |
Txl (Ref) 26.280 MHz 11.49 dBm

Tx Total 11.49 dBm

Span 40.0 MHz

Lowest Channel. Chain B

Spectrum

[ N I
Ref Level 7.00dBm  Offset 1.00 dB ® RBW 1 MHz

SGL
@ Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR

@1Rm Avg
M1[1] 0,80 dBm|
5.1837400 GHz

0 dem

-10 dBm

-20 dBm:

-30 dBm

W

-50 dBm

-60 dBm

-70 dBm:

-80 dBm

-90 dem
CF 5.18 GHz

1000 pts 4.0 MHz/
2 Result Summary None

Channel | Bandwidth | Offset | P_ny; |
Tx1 (Ref) 25,680 MHz 11.23 dBm
Tx Total 11.23 dBm

Span 40.0 MHz
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Middle Channel. Chain A.

s ]

Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz

SGL
@ Att 35dB ® SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/ 100
1 ACLR @1Rm Avg
M1[1] 0.95 dBm

0 dern

5.1985800 GHz|

-30 dBm:

40 dam——gre-ett!

-60 dBm:

=70 dBm——

-30 dBm:

-20 dBm——7m-—
CF 5.2 GHz

7 Result Summary
Channel | Bandwidth Offset

Txl (Ref) 26,260 MHz 11.38 dBm
Tx Total 11.38 dBm

Middle Channel. Chain B.

Ref Level 7.00dBm  Offset 1.00 dB ® RBW 1 MHz

SGL
@ Att 35dB ® SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm &vg
MI[1] 0.93 dBm
o dBm 5.2039400 GHz
-10 dBm————

-30 dBm

70 dBm
-80 dem
-90 dem
CF 5.2 GH=z 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | P |
Tx1 (Ref) 26.720 MHz 11.48 dBm
Tx Total 11.48 dBm
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Highest Channel. Chain A.

Spectrum
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WireLess

(-]

Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz

0 dbm

-10 dBm:

-20 dBm:

W

S0 dBm———

SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] 0.92 dBm

5.2415000 GHz|

-80 dBm———y
90 dBm——————
CF 5.24 GHz 1000 pts 4.0 MHz/ Span 40.0 MHz
2 Result Summary
Channel | Bandwidth | Offset Po
Txl (Ref) 26.760 MHz 11.56 dBm
Tx Total 11.56 dBm

Highest Channel. Chain B.

Spectrum

Ref Level 7.00dBm  Offset 1.00 dB ® RBW 1 MHz
& Att 35dB ® SWT  1.07 ms & VBW 3 MHz

Mode Auto Sweep

Iv]
SGL

Count 100/100

1 ACLR

0 dbm———
-10 dBm———
-20 dBm:
-30 dBm———
S0 dBm———
-60 dBm———
-70 dBm:
-80 dBm———

-90 dem
CF 5.24 GHz

1000 pts

4.0 MHz/

@1Rm Avg
M1[1] 0,90 dBm|
5.2413800 GHz

Span 40.0 MHz

2 Result Summary

Channel | Bandwidth |

None

Offset

Tx1l (Ref) 26.880 MHz

Po
11.46 dBm

Tx Total

11.46 dBm
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A
Lowest Channel

Spectrum

(-]

Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz

SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] ~2.21 dBm

0 dbm

5.1813230 GHz|

1000 pts 6.5 MHz, Span 65,0 MHz
2 Result Summary
Channel Bandwidth |

[5)
Txl (Ref) 44,400 MHz 11.73 ﬁBI‘I‘I
Tx Total 11.73 dBm

Highest Channel

Ref Level 10.00 dBm  Offset 1.00 dB ® RBW 1 MHz

SGL
@ Att 40dE & SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm &vg
1011 2.42 dBm

5.2330880 GHz|
0 dBm——

-10 dBm:

-40 dBm———

-70 dBm———
-80 dBm————
CF 5.23 GHz 1000 pts 6.5 MHz/ Span 65.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | Po |
Tx1 (Ref) 45.600 MHz 16.40 dBm
Tx Total 16.40 dBm
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN B
Lowest Channel

Spectrum [I]
Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] -0.81 dBm

o dem 5.1954280 GHz|

-20 dBm:

-60 dBm———

70 dBm———

Span 65.0 MHz
2 Result Summary

Channel Bandwidth Offset ng‘f;

Txl (Ref) 44,600 MHz 13.12 dBm

Tx Total 13.12 dBm
Highest Channel

Spectrum 4
Ref Level 10.00 dBm  Offset 1.00 dB ® RBW 1 MHz

SGL
@ Att 40de & SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm &vg
111] 2,32 dBm|
5.2278230 GHz
0 dBm——r
-10 derm
]
40 derm
50 dem
70 dBm
-80 dem———
CF 5.23 GHz 1000 pts 6.5 MHz/ Span 65.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | P |
Tx1 (Ref) 45,200 MHz 16.20 dBm
Tx Total 16.20 dBm
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802.11 n40 MHz and 802.11 ac 40 MHz modeMIMO CHAIN A+B
Lowest Channel. Chain A

Spectrum [I]
Ref Level 7.00dEm  Offset 1.00dB & RBW 1 MHz SGL
& Att 35dB @ SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @®1Rm Avg
M1[1] -3.78 dBm
0 dem

5.1828180 GHz|

=30 dBm:

-60 dBm

=70 dBm

-0 dBm
CF 5.19 GHz 1000 pts 6.5 MHz/ Span 65.0 MHz
2 Result Summary None
Channel | Bandwidth | Offset | |
Txl (Ref) 44,400 MHz 9.87 dBm
Tx Total 9.87 dBm
Lowest Channel. Chain B.
Spectrum v
Ref Level 7.00 dBm Offset 1.00dB ® RBW 1 MHz 5GL
@ Att 35dB ® SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @1Rm Avg
M1[1] ~3.98 dBm
0 dBm

5.2001730 GHz|

[l i
o0 dBm——
CF 5.19 GHz 1000 pts 6.5 MHz/ Span 65.0 MHz
Channel | Bandwidth | Offset | |
Tx1 (Ref) 44,600 MHz 9.71 ‘ﬁ'ﬂ’m
Tx Total 9.71 dBm
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Highest Channel. Chain A.
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Spectrum
Ref Level 7.00 dBm  Offset 1.00 dB & RBW 1 MHz
= Att 40 dB - SWT 1 ms & VBW 3 MHz
1T ACLR

-10 dBm———

-20 dBm:

-50 dBm:

-60 dBm:

Mode Auto Sweep

SGL

Count 100/100
1R
-0.42 dBm)|

5.2357880 GHz

1[1]

-80 dBm————
a0 dBm——
CF 5.23 GHz 1000 pts 6.5 MHz/ Span 65.0 MHz
2 Result Summary None
Channel \ Bandwidth \ Offset |
Txl (Ref) 45,600 MHz 13.94 ﬁBm
Tx Total 13.94 dBm

Highest Channel. Chain B.

Spectrum

(-]

90 dBm———

Ref Level 7.00 dBm Offset 1.00 dB ® RBW 1 MHz 5GL
@ Att 40 dB SWT 1 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
1 ACLR @ 1Rm Avg
1[1] 0.09 dBm|
5.2388080 GHz
0 dem

CF 5.23 GHz 1000 pts 6.5 MHz Span 65.0 MHz
7 Result Summary

Channel Bandwidth | ng‘f;

Txl (Ref) 45,200 MHz 13.94 dBm

Tx Total

13.94 dBm
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802.11 ac 80 MHz modeCHAIN A

Spectrum

Ref Level 10.00 dBm  Offset 1.00 dB = RBW 1 MHz SGL
@ Att 40dB & SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
@®1Rm Advg

-3.27 dBm
2024500 GHz|

CF 5.21 GHz 1000 pts 10.0 MHz/ Span 100.0 MHz

2 Result Summar

Txl (Ref) §2.500 MHz j 13.69 dBm
Tx Total 13.69 dBm

802.11 ac 80 MHz modeCHAIN B

Spectrum v

Ref Level 10.00 dBm Offset 1.00dB ® RBW 1 MHz SGL
@ ALt 40de & SWT  1.07 ms ® VBW 3 MHz Mode Auto Sweep Count 100/100
@®@1Rm &vg

-3.03 dBm
2140500 GHz|

CF 5.21 GHz 10.0 MHz/ Span 100.0 MHz

2 Result Summar

“hanne dwid fset | OWeE
Ted (Rel) 82,500 MHz 13.79 dBm

Tx Total T 13.79 dBm
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802.11 ac 80 MHz modeMIMO CHAIN A+B

Chain A

Ref Level 7.00dBm  Offset 1.00dB = RBW 1 MHz SGL

@ Att 40dB @ SWT  1.07 ms @ VBW 3 MHz Mode Auto Sweep Count 100/100

@®1Rm &vg
-5.04 dBm|
2162500 GHz

Span 100.0 MHz
2 Result Summar
| h
Tzl (Ref) §2,500 MHz
Tx Total

Bm
11.66 dBm

Chain B.

Ref Level 7.00 dBm  Offset 1.00 dB ® RBW 1 MHz 5GL

@ Att 40dB @ SWT  1.07 ms @ VBW 3 MHz Mode Auto Sweep Count 100/100

@ 1Rm Avg
-5.20 dBm

2333500 GHz

CF 5.21 GHz 10.0 MHz/ Span 100.0 MHz
2 Result Summar

Channel Bandwidth A
Txl (Ref) 52,500 MHz 11.63 dBm
Tx Total 11.63 dBm
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Section 15.407 Subclause (a) (6). Peak excursiotioaof the modulation envelope

SPECIFICATION

The ratio of the peak excursion of the modulatiouedope (measured using a peak hold function) to
the maximum conducted output power shall not excdB across any 1 MHz bandwidth or the
emission bandwidth whichever is less.

RESULTS

The peak excursion was measured using the metremidaeg to point F) of Guidance 789033
DO1.

1. 802.11a modésee next plots).

CHAIN A
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5200 MHz 13.02 3.87 9.15
CHAIN B
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5200 MHz 13.51 3.96 9.55

Measurement uncertainty = +1.2 dB
Verdict: PASS

2. 802.11 n20 MHz and 802.11 ac 20 MHz modé€see next plots).

Note: the test was performed with 802.11 n20 MHzlenwhich is the same modulation scheme
as 802.11 ac 20 MHz.

CHAIN A
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5200 MHz 12.67 3.94 8.73
CHAIN B
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5200 MHz 13.54 3.91 9.63

Measurement uncertainty = +1.2 dB
Verdict: PASS
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3. 802.11 n40 MHz and 802.11 ac 40 MHz modégsee next plots).

Note: the test was performed with 802.11 n40 MHzlenwhich is the same modulation scheme
as 802.11 ac 40 MHz.

CHAIN A
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5230 MHz 11.69 2.42 9.27
CHAIN B
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5230 MHz 11.52 2.32 9.20
Measurement uncertainty = +1.2 dB
Verdict: PASS
4. 802.11 ac 80 MHz mode.(see next plots).
CHAIN A
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5210 MHz 6.38 -3.27 9.65
CHAIN B
Frequency Peak of spectrum (dBAn) Measured PPSD/MHPeak excursion (dB
(dBm)
5210 MHz 6.81 -3.03 9.84

Measurement uncertainty = +1.2 dB
Verdict: PASS
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802.11a mode CHAIN A

MultiView | Spectrum

Ref Level 20.00 dBm Offset 2.10dB ® RBW 1 MHz
= Att 35dB SWT  1.01 ms ® VBW 3 MHz Mode Auto Sweep

1 Frequency Sweep

M1[1] 13.02 dBm
M1 5.1977220 GHz

10 dem . o T T
0 dbm

-10 dBm ”’M \WV
-20 dBm i Mm

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

CF 5.2 GHz 1001 pts 4.0 MHE{ Span 40.0 MHz
e - = —

802.11a mode CHAIN B

MultiView | Spectrum
Ref Level 20.00 dBm Offset 2,10 dB ® RBW 1 MHz
@ Att 35dB SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep
M1[1] 13.51 dBm|
ML 5.1973630 GHz|
| oot
10 dBm Faas -«WM [
0 dBm

-30 dBm

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

CF 5.2 GHz 1001 pts 4.0 MHE{ Span 40.0 MHz
e - = —
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802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN A

MultiView | Spectrum

Ref Level 20.00 dBm Offset 2,10 dB ® RBW 1 MHz
& Att 35dB SWT 101 ms ® VBW 3 MHz
1 Frequency Sweep

Mode Auto Sweep

TPk Max
M1[1] 12.67 dBm
M1 5.1982820 GHz

10 dbm Y

i I

coden—— W M |
et —

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

CF 5.2 GHz 1001 pts 4.0 MHE{ Span 40.0 MHz
e - = —

802.11 n20 MHz and 802.11 ac 20 MHz mode€HAIN B

MultiView | Spectrum
Ref Level 20.00 dBm

Offset 2.10dB ® RBW 1 MHz
@ Att 35dB SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

M1[1] 13.54 dBm
M1

5.1984020 GHz
WMW
10 dem o I

v
[

-30 dBm

e

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

CF 5.2 GHz 1001 pts 4.0 MHE{ Span 40.0 MHz
e - = —
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802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN A

MultiView | Spectrum
Ref Level 20.00 dBm Offset 2,10 dB ® RBW 1 MHz
& Att 35dB SWT 101 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep 1Pk M
M1[1] 11.69 dBm|
Wt 5.2401950 GHz
10 dBm /ﬁwwwmmw% T TR R
0 dBm
-10 dBm M M
WM "
-30 dem
40 dem
50 dem
60 dem
70 dem
CF 5.23 GHz 1001 pl;s 6.5 MHE{ Spa_n 65.0 MHE

802.11 n40 MHz and 802.11 ac 40 MHz mode€HAIN B

MultiView | Spectrum
Ref Level 20.00 dBm Offset 2,10 dB ® RBW 1 MHz
@ Att 35dB SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep 1Pk M
M1[1] 11.52 dBm|
5.2259090 GHz
M1
10 dBm /NM'/ (I VO SR N, U, e ]
0 dBm .
-10 dBm -
20 dem '/\M W lm%
il
-30 dem
40 dem
50 dem
60 dem
70 dem
CF 5.23 GHz 1001 pl§ 6.5 MHE{ Spa_n 65.0 MHE
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802.11 ac 80 MHz modeCHAIN A

MultiView | Spectrum

Ref Level 20.00 dBm Offset 2.10dB ® RBW 1 MHz

& Att 35dB SWT 101 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

M1[1] 6.38 dBm)|
5.2004100 GHz

10 dBm

| \

-30 dBm

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

CF 5.21 GHz 1001 pts
———

10.0 MHE{ Span 100.0 MHL

802.11 ac 80 MHz modeCHAIN B

MultiView | Spectrum

Ref Level 20.00 dBm Offset 2.10dB ® RBW 1 MHz

@ Att 35dB SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

M1[1] 6.81 dB

2.2226900 GHz|
10 dBrm —
INRR— A S
. WW WW %W
-10 dBrm / \

-30 dBm

-40 dBm:

-50 dBm

-60 dBm

-70 dBm

CF 5.21 GHz 1001 pts 10.0 MHz/ Span 1000 MHz |
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Section 15.407 Subclause (b) (1) / RSS-210 A.91). Undesirable radiated emissions
(Transmitter) 1 to 40 GHz

SPECIFICATION

For transmitters operating in the 5.15-5.25 GHazlball emissions outside of the 5.15-5.35 GHz
band shall not exceed an EIRP of —27 dBm/MHz (68R@3V/m at 3 m distance).

Radiated emissions which fall in the restricteddsaras defined in §15.205(a), must also comply with
the radiated emission limits specified in §15.209¢ae §815.205(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 - 40000 500 54 3

The emission limits shown in the above table asetdan measurements employing CISPR quasi-
peak detector except for the frequency bands 9-B0) k10-490 kHz and above 1000 MHz. Radiated
emission limits in these three bands are basedeasunements employing an average detector.

For average radiated emission measurements ab@2®MBz, there is also a limit corresponding to

20 dB above the indicated values in the table iscifipd when measuring with peak detector
function.

RESULTS:

The situation and orientation was varied to find thaximum radiated emission. It was also rotated
360° to find the maximum radiated emission.

Measurements were made in both horizontal andcagianes of polarization.

All tests were performed in a semi-anechoic chanalbex distance of 1m for the frequency range 1
GHz-40 GHz.

The field strength is calculated by adding corattiactor to the measured level from the spectrum
analyzer. This correction factor includes anterawddr, cable loss and pre-amplifiers gain.

The equipment transmits continuously in the setealeannel so it is not necessary a duty cycle
correction factor.
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Frequency range 30 MHz-1 GHz
The spurious signals detected do not depend oerdlile operating channel or the modulation mode.

Spurious levels closest to limit:

Spurious frequency Polarization Detector Emission Level Measu_rement
(MHz) (dBpV/m) Uncertainty (dB
158.04 PV Quasi-Peak 28.16 +4.12
257.95 PV Quasi-Peak 25.83 +4.12
340.40 PV Quasi-Peak 32.06 +4.12
484.93 PV Quasi-Peak 30.53 +4.12

Frequency range 1 GHz-40 GHz

The results in the next tables show the maximumsorea levels in the 1-40 GHz range including the
restricted band 4.5-5.15 GHz (see next plots).

For OFDM modulation modes (802.11a, 802.11n20, 8OO0 and 802.11ac80), a preliminary
measurement in the central channel in the rangg GHz was performed to determine the worst case.
The lowest and highest channels were measured dtofdand emissions for the worst case
(802.11a).

The field strength at the band edges was evaldateglach mode and on each chain individually on
the lowest and highest channels at the rated ptiweéhe channel under test. Where the power at the
edge channels was lower than the power at the rceiménels additional measurements were made at
the adjacent channels. Single transmission at ea&im and simultaneous transmission at both chains
modes were fully evaluated.

Spurious signals with peak levels above the aveliage (54 dBuV/m at 3 m) are measured with
average detector for checking compliance with trexage limit.
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Lowest frequency 5180 MHz. Out-of-band spuriousssions in the 1-40 GHz range and inside
restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)

Peak 55.01 +4.00

5.14939 \Y
Average 44.26 +4.00
10.36024 V Peak 49.31 +4.00
Peak 58.19 +4.00

15.53920 \Y
Average 48.69 +4.00
20.71950 V Peak 51.96 +4.00

Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)

Peak 56.19 +4.00

5.14874 \Y
Average 44.84 +4.00
Peak 54.73 +4.00

15.54084 Y
Average 45.29 +4.00
20.72050 V Peak 51.32 +4.00

Middle frequency 5200 MHz. Out-of-band spurious ssions in the 1-40 GHz range and inside
restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
5.14663 \Y/ Peak 53.85 + 4.00
10.39981 \Y; Peak 48.62 +4.00
Peak 63.55 + 4.00
15.60006 Y,
Average 53.01 +4.00
20.79950 V Peak 52.41 + 4.00
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Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)

Peak 54.77 +4.00

5.14858 \Y
Average 44.92 +4.00
Peak 60.76 +4.00

15.59991 Y
Average 49.53 +4.00
20.7995 V Peak 51.93 +4.00

Highest frequency 5240 MHz. Out-of-band spuriomssions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
10.47996 V Peak 50.49 + 4.00
Peak 65.11 +4.00
15.71786 Y
Average 53.42 +4.00
20.95950 V Peak 51.46 +4.00
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 60.32 + 4.00
15.72092 Y,
Average 49.83 +4.00
20.95950 V Peak 50.53 + 4.00

Verdict: PASS

2. WiFi 5GHz 802.11 n20 mode

Lowest frequency 5180 MHz. Spurious emissions msestricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 54.77 +4.00
5.14907 \Y
Average 44.33 +4.00
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Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 55.10 +4.00
5.14915 \Y
Average 45.14 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 56.74 +4.00
5.14703 \Y
Average 44.51 +4.00

Middle frequency 5200 MHz. Out-of-band spurious ssmns in the 1-40 GHz range and inside

restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 55.22 +4.00
5.14996 \Y
Average 44.23 +4.00
10.40025 V Peak 48.77 +4.00
Peak 61.21 +4.00
15.60072 \Y
Average 52.68 +4.00
20.79950 \' Peak 52.36 +4.00
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 54.98 +4.00
5.14638 \Y
Average 44,94 +4.00
Peak 59.61 +4.00
15.60037 Y
Average 49.42 +4.00
20.80050 V Peak 51.61 +4.00
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Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)

Peak 56.50 +4.00

5.14671 \Y
Average 44.31 +4.00
Peak 59.36 +4.00

15.59902 Y
Average 49.52 +4.00
20.7995 V Peak 52.08 +4.00

Verdict: PASS

3. WiFi 5GHz 802.11 n40 mode

Lowest frequency 5190 MHz. Spurious emissions msas$tricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 57.42 + 4.00
5.14955 Y
Average 47.18 +4.00
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 56.98 + 4.00
5.14866 \Y
Average 48.66 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 55.23 + 4.00
5.14963 Y
Average 45.27 +4.00
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Highest frequency 5230 MHz. Out-of-band spuriousssions in the 1-40 GHz range and inside

restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 56.91 +4.00
5.14907 \Y
Average 47.17 +4.00
Peak 61.61 +4.00
15.69495 Y
Average 52.15 +4.00
20.91950 \ Peak 51.75 +4.00
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 56.93 +4.00
5.14996 \Y
Average 46.49 +4.00
Peak 57.70 +4.00
15.69977 \Y
Average 47.34 +4.00
20.91950 \' Peak 51.04 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 55.37 +4.00
5.14809 \Y
Average 43.52 +4.00
10.46020 \Y Peak 49.01 +4.00
Peak 58.43 +4.00
15.69070 \Y
Average 47.44 +4.00
20.92050 \' Peak 52.10 +4.00
Verdict: PASS
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5210 MHz. Out-of-band spurious ssmns in the 1-40 GHz range and inside

restricted band 4.5-5.15 GHz.

A

149

WireLess

Chain A
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 64.90 +4.00
5.14809 \Y
Average 52.05 +4.00
15.65629 \Y Peak 52.33 +4.00
20.83950 Peak 51.00 +4.00
Chain B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBpV/m) Uncertainty (dB)
Peak 63.12 +4.00
5.14598 \Y
Average 49.58 +4.00
20.84050 \ Peak 50.54 +4.00
Chain A+B
Spurious frequency Polarization Detector Emission Leve] Measurement
(GH2) (dBuV/m) Uncertainty (dB)
Peak 58.09 +4.00
5.14200 \Y
Average 47.34 +4.00
20.83950 \' Peak 50.87 +4.00

Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.

“RBW 100 kiis
*WBW 100 kHs=s

Ref 70 dBupV/m “Rtt o dB *8WI Z45 m=

TD

| <o [ 2 |
]
v IE W i [

HAS T )

-zD

Start 20 MH= 97 MH=./ Stop 1 GHs=

(This plot is valid for all three channels andratbdulation modes).
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FREQUENCY RANGE 1 GHz to 7 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5180 MHz.

MultiView | Spectrum

Ref Level £0.00 dBuv/m & RBW 1 MHz

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

3 Frequency Sweep

70 dBpm

H1 68,230 depv/m

60 dBpv/m ﬁ
HZ 54.000 dBpv/m . ——
S50 dBpvim i
40 dBpm ——
WWW—MM
Ity
T a——

20 dBpvim

10 dBpv/m

0 dBpsfm

-10 dBpY/m

1.0 GHz 8000 pts 600.0 MHz/ 7.0 GHz
2 Marker Table

Note: The peak above the limit is the carrier fieagy. This plot is valid for both Chain A and Chain
B.

Middle frequency 5200 MHz.

MultiView | Spectrum E]

Ref Level £0.00 dBpv/m ® RBW 1 MHz
@ Att OdB® SWT 1s & VBW 1 MHz Mode Auto Sweep

TDF

3 Frequency Sweep

70 dBpvim

H1 6&.230 deph/m

60 dBpvim

HZ 54.000 dBpv/m |
o e | MWWWM k
M M B

| s (T

W'M

20 dBpm

10 depv/m

0 depvfm

-10 depv/m

1.0 GHz 8000 pts 600.0 MHz/ 7.0 GHz
2 Marker Table

Note: The peak above the limit is the carrier fiay. This plot is valid for both Chain A and Chain
B.
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Highest frequency 5240 MHz.

MultiView --| Spectrum

Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att O0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF
3 Frequency Sweep
70 dBpvim
H1 £8.230 dBpv/m
60 dBpm
H2 54,000 depm M
S0 dBpv/m
WMW \\ I By
i L=
M st M
Lot
gy c—
20 dBpvim
10 dBpvfm
0 dBpv/m
-10 depv/m
1.0 GHz 8000 pts 600.0 MHz/ 7.0 GHz

2 Marker Table

Note: The peak above the limit is the carrier fieagy. This plot is valid for both Chain A and Chain
B.

2. WiFi 5GHz 802.11 n20 mode
Middle frequency 5200 MHz.

MultiView 2| Spectrum E]
Ref Level £0.00 dBpv/m ® RBW 1 MHz
@ Att OdB ® SWT 1s @& VBW 1 MHz Mode Auto Sweep
TDF
3 Frequency Sweep
70 dBpvm
H1 68.230 dBpv/m
60 dBpim
HZ 54.000 dBp/m
S0 dBpv/m
. MM
MW
WW

WW""

m
20 dBpim
10 dBpvfm
0 depvfm
-10 dBpv/m
1.0 GHz 8000 pts 600.0 MHz/ 7.0 GH=z
2 Marker Table

The peak above the limit is the carrier frequefitys plot is valid for Chain A, Chain B, Chain A+B.
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3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5230 MHz.

MultiView | Spectrum

Ref Level £0.00 dBuv/m & RBW 1 MHz
& Att

TDF
3 Frequency Sweep

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

70 dBpm

H1 68.230 depr/m

60 dBpv/m

HZ 54.000 dByiv/m C‘WMW
50 dBpim

MWM“

20 dBpvim

10 dBpvfm

0 depw/m

-10 dBpvfm

1.0 GH=z 8000 pts 600.0 MHz/ 7.0 GHz
2 Marker Table

The peak above the limit is the carrier frequefitys plot is valid for Chain A, Chain B, Chain A+B.

4. WiFi 5GHz 802.11 ac80 mode
Middle frequency 5210 MHz.

MultiView | Spectrum

Ref Level £0.00 dBpv/m ® RBW 1 MHz
= Att
TDF

3 Frequency Sweep

OdB ® SWT 15 @ VBW 1| MHz Mode Auto Sweep

70 dBpvim

H1 6&.230 dBph/m

60 dBptm

H2 54.000 depv/m HI

S0 dBpv/m:

|

| pmirinsee —
ettt
W

20 dBpm

10 depv/m

0 dBpssfm

-10 dBpv/m

1.0 GHz 8000 pts 600.0 MHz/ 7.0 GHz
2 Marker Table

The peak above the limit is the carrier frequefitys plot is valid for Chain A, Chain B, Chain A+B.
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FREQUENCY RANGE 7 GHz to 18 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency 5180 MHz.

Chain A
MultiView | Spectrum
Ref Level £0.00 dBuv/m
® Att
TDF

3 Frequency Sweep

& RBW 1 MHz

O0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep

70 dBpvim

60 dBpm

H1 68,230 depv/m
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o

@Mw
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8000 pts 1.1 GHz/

2 Marker Table

18.0 GHz

Chain B

MultiView | Spectrum

Ref Level £0.00 dBpv/m ® RBW 1 MHz
= Att OdB ® SWT 15 ® VBW 1 MHz
TOF

3 Frequency Sweep

Mode Auto Sweep

70 dBpvim
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T B e
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18.0 GHz

2 Marker Table
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Middle frequency 5200 MHz.

Chain A
MultiView | Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep

70 dBpm

H1 68,230 depv/m

60 dBpv/m i

HZ2 54.000 dBpv/m 1
50 cBLvim | K o T e, W - Ww e
| M ' R -

A WWMWN —\NWL‘
W“""MW

%

ey ="

20 dBpvim

10 dBpv/m

0 dBpsfm

-10 dBpY/m

7.0 GHz 8000 pts 1.1 GHz/

18.0 GHz
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Chain B

MultiView 2| Spectrum E]
Ref Level £0.00 dBpv/m

& RBW 1 MHz

@ Att OdB ® SWT 1s @& VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep
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Highest frequency 5240 MHz.

Chain A
MultiView | Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep

70 dBpim
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2 Marker Table

Chain B
MultiView | Spectrum E]
Ref Level £0.00 dBpv/m ® RBW 1 MHz
@ Att OdB® SWT 1s & VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep

70 dBpvim

H1 6&.230 deph/m

60 dBpvim

|
HZ 54.000 dBpv/m ‘nL M
e TR L e YR '.MWHMWMWM*WHW /
T

Ww

20 dBpm

10 depv/m

0 depvfm

-10 depv/m

7.0 GHz 8000 pts 1.1 GHz/ 18.0 GHz
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Report No.: 44948RRE.003 Page 65 of 289 2015-01-21



AT4C

WireLess
2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5200 MHz.

Chain A
MultiView | Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep
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Chain B
MultiView | Spectrum E]
Ref Level £0.00 dBpv/m ® RBW 1 MHz
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Report No.: 44948RRE.003 Page 66 of 289 2015-01-21



AT4C

WireLess
Chain A+B
MultiView | Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep
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2 Marker Table

3. WIiFi 5GHz 802.11 n40 mode

Highest frequency 5230 MHz.

Chain A
MultiView | Spectrum E]
Ref Level £0.00 dBpv/m ® RBW 1 MHz
@ Att OdB® SWT 1s & VBW 1 MHz Mode Auto Sweep
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Chain B
MultiView | Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
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Chain A+B
MultiView | Spectrum E]
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5210 MHz.

Chain A
MultiView --| Spectrum
Ref Level £0.00 dBuv/m & RBW 1 MHz
@ Att O0dB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF

3 Frequency Sweep

70 dBpvim

H1 68,230 depv/m

60 dBpm

e e e A M S
N

IR i
s saponre"]

WM

20 dBpvim

10 dBpvfm

0 dBpv/m

-10 dBpvfm

7.0 GHz 8000 pts 1.1 GHz/ 18.0 GHz
2 Marker Table

Chain B
MultiView | Spectrum E]
Ref Level £0.00 dBpv/m ® RBW 1 MHz
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Chain A+B

MultiView --| Spectrum

Ref Level £0.00 dBuv/m & RBW 1 MHz
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FREQUENCY RANGE 18 GHz to 26 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency 5180 MHz.
Chain A

MultiView | Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
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Chain B

MultiView | Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
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Middle frequency 5200 MHz.

Chain A
MultiView 2| Spectrum E]
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Chain B

MultiView | Spectrum

Ref Level 80.00 dBpv/m & RBW 1 MHz
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Highest frequency 5240 MHz.
Chain A

MultiView 2| Spectrum E]
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Chain B
MultiView | Spectrum
Ref Level 80.00 dBpv/m & RBW 1 MHz
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5200 MHz.

Chain A
MultiView 2| Spectrum E]
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Chain B
MultiView | Spectrum
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3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5230 MHz.

Chain A

MultiView | Spectrum
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Chain A+B
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5210 MHz.
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MultiView | Spectrum
Ref Level 80.00 dBpv/m & RBW 1 MHz
Att OdB ® SWT 1z ® VBW 1 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

70 dBpv/im
HZ 68,230 depvm
60 dBpvim
H1 54,000 dBpvim
S50 dBpvim +
40 dBpvim |

30 dBpvim

20 dBpm

10 dBpvim

0 dBpsfm

-10 depv/m

18.0 GHz 8000 pts 800.0 MHz/ 26.0 GHz

Chain A+B

MultiView | Spectrum E]

Ref Level 80.00 dBuv/m ® RBW 1 MHz

Att OdB ® SWT 1s ® VBW 1 MHz Mode Auto Sweep
TDF
1 Frequency Sweep

70 dBpvim

H2 68,230 dBpv/m

60 dBpm

H1 54.000 depv/m
50 dBpv/m L

40 dBpv/m |

30 dBpm

20 dBpvim

10 depv/m

0 depvfm

-10 dBpvfm

18.0 GHz 8000 pts 800.0 MHz/ 26.0 GHz

Report No.: 44948RRE.003 Page 77 of 289 2015-01-21



aT4@

WireLess
FREQUENCY RANGE 26 GHz 40GHz.

No spurious signals were found in all modulationd ehannels tested.

MultiView --| Spectrum
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(This plot is valid for both SISO modes and MIMO ae9.
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Radiated spurious emissions at band-edges and insidestricted band 4.5 — 5.15 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency 5180 MHz.
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Middle frequency 5200 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Lowest frequency 5180 MHz.
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3. WiFi 5GHz 802.11 n40 mode

Lowest frequency 5190 MHz.
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4. WiFi 5GHz 802.11 ac80 mode
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