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TEST REPORT

REFERENCE STANDARD:

USA FCC Part 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 I Equipment.

General Requirements and Information for the Certification of Radio Apparatus.

NIE. ...t : 40079RRF.003 Alejandro Firmado digitalmente
Approved by por Alejandro Llamas
(name / position & signature) ............... : A. Llamas / RF Lab. Manager LIam,as ngr:g;?)ﬁ 31031
Rodriguez 13:52:57 +01'00"

Elaboration date ............ccc.ccoeeuieeeennn.n. : 2013-10-28
Identification of item tested ................ : 7260SDW
Trademark .......ccccooovveviiiiiieiiiciieeie, : INTEL
Model and/or type reference ................. : 7260SDW
Serial number ..........ccccoeeviieiiieiieeieene, : TA#: H10137-002

WF MAC:001500D08635

Other identification of the product ........ :

BD MAC: 001500D08639

Commercial name: 7260SDW

HW version: Engineering Sample

SW version: DRTU 1.7.1-752 & DRTU 1.7.1-777
For OEM factory installation:

FCC ID: PD97260SD

IC: 1000M-7260SD

Features .......ccvevveeeiieeiiecieeeeceeeieee : 802.11 a/b/g/n/ac + BT 4.0

Description ........cceeceeveenienieenenienieee, : 2x2 antenna configuration, solder-down module

Applicant ..., : INTEL MOBILE COMMUNICATIONS
AdAress.......oooevveevieiieeeiieeeece e : 100 Center Point Circle, Suite 200, Columbia, South Carolina 29210 USA
CIF/NIF/Passport........cceevereeereeervennennnn. : No provided data

Contact person: Steven Hackett

Telephone / FaX......ccocovevenenieiencnnnn : Tel: 803-216-2344/ FAX: 803-216-2176

€-MAIL e : steven.c.hackett@intel.com

Test samples supplier ......................... :

Same as applicant

Manufacturer ..........ccc.ccoooooevvennneenennn. :

Same as applicant
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Test method requested ........................:
Standard ........cooveiiee el

Test procedure ........ccceeeveercveeecreenveennnn!
Non-standardized test method ...............:

Used instrumentation .............cccceevvevunnnnl

See Standard

USA FCC Part 15.407 (10-1-11 Edition). Unlicensed National Information
Infrastructure Devices. General technical requirements.

USA FCC Part 15.209 (10-1-11 Edition): Radiated emission limits; general
requirements.

Guidance for Compliance Testing of Unlicensed National Information
Infrastructure (U-NII) Devices 789033 D01 General UNII Test Procedures
v01r03 dated 04/08/2013.

Guidance for IEEE 802.11ac and Pre-ac Device Emission Testing 644545
DO1 Guidance for IEEE 802.11ac v01r01 dated 04/08/2013.

Emissions Testing of Transmitters with Multiple Outputs in the Same Band
662911 D01 Multiple Transmitter Output v02 dated 05/28/2013.

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

CANADA RSS-210 Issue 8 (December 2010). Licence-Exempt Radio
Apparatus (All Frequency Bands): Category I Equipment.

CANADA RSS-Gen Issue 3 (December 2010). General Requirements and
Information for the Certification of Radio Apparatus.

PERF034

Conducted Measurements

Last Cal. date  Cal. due date

1. Spectrum Analyzer Agilent E4440A 2012/02 2014/02
2. EMI Test Receiver R&S ESU40 2012/03 2014/03
3. Universal Power Meter R&S NRP-Z11 2012/12 2014/12

Radiated Measurements

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

written permission of AT4 wireless, S.A.

1. IR 11. BS N.A. N.A.

2. Control Chamber IR 12.BC N.A. N.A.

3 Hybrid Bilog antenna Sunol Sciences 2011/05 2014/05

’ Corporation JB6

4. Antenna mast EM 1072 NMT N.A. N.A.

5. Rotating table EM 1084-4. ON N.A. N.A.
Double-ridge Guide Horn antenna 1-18

6. GHz HP 11966E 2011/05 2014/05
Double-ridge Guide Horn antenna 18-

7. 40 GHz Agilent 119665J 2011709 2014/09

8. EMI Test Receiver R&S ESIB26 2011/11 2013/11

9. l;(isp[:e-amphﬁer Miteq JS4-12002600- 2012/07 2014/07

10.  Multi Device Controller EMCO 2090 N.A. N.A.

11.  Spectrum Analyzer Agilent E4440A 2012/02 2014/02
RF  pre-amplifier =~ Miteq = AFSS5-

12. 04001300-15-10P-6. 2012/07 2014/07

13.  RF pre-amplifier Schaffner CPA 9231. 2013/06 2015/06

14.  EMI Test Receiver R&S ESU40 2012/03 2014/03

Report template No. .............................. FDT08 14

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
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Competences and guarantees

AT4 wireless, S.A. is a laboratory with a measurement facility in compliance with the requirements of Section
2.948 of the FCC rules and has been added to the list of facilities whose measurements data will be accepted in
conjuction with applications for Certification under Parts 15 or 18 of the Commission's Rules. Registration
Number: 905266.

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

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

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

AT#4 wireless is liable to the client for the maintenance of the confidentiality of all information related to the item
under test and the results of the test.

General conditions

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

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

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

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

Uncertainty

Uncertainty (factor k=2) was calculated according to the AT4 wireless internal documents:

PODTO00: : Procedimiento para el calculo de incertidumbres de medida
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Usage of samples

Samples undergoing test have been selected by: the client.

Sample S/01 is composed of the following elements:

solder-down module

Auxiliary elements used with the sample S/01:

Control N° Description Model Serial N°
40079/02 2x2 antenna 7260SDW TA#: H10137-002
configuration, WF MAC: 001500D08635

BD MAC: 001500D08639

Date of reception

05/09/2013

Control N° Description Manufacture Model Serial N° Date of reception
38067/28 Laptop PC DELL Latitude E5420 CTFQQLI 08/01/2013
38067/29 ~ Cableof the DELL 08/01/2013

AC/DC Adapter
38067/30 AC/DC Adapter DELL LA9OPM111 08/01/2013
40104B/16 Reference SkyCross WIMAX/WLAN - 26/09/2013
Antenna
40104B/17 Reference SkyCross WIMAX/WLAN - 26/09/2013
Antenna
40079/11 Interface 26/09/2013
extender cable
38067/37 HMC/NGFF INTEL PCB00390 3902412-252 11/01/2013
Testing board
Adapter ofthe 1 1/01/2013
38067/38 AC/DC Board SINPRO SPU60-102 07990464 1249
Testing
Board —
1302 35mmx35mm o - -
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Usage of samples

Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
40079/02 2x2 antenna 7260SDW  TA# H10137-002 05/09/2013
configuration, WF MAC: 001500D08635

solder-down module BD MAC: 001500D08639

Auxiliary elements used with the sample S/01:

Control N° Description Manufacture Model Serial N° Date of reception
38067/28 Laptop PC DELL Latitude E5420 CTFQQLI 08/01/2013
3806729 ~ Cableof the DELL 08/01/2013

AC/DC Adapter

38067/30 AC/DC Adapter DELL LA90OPM111 08/01/2013
40079/11 Interface 26/09/2013

extender cable
38067/37 HMC/NGFF INTEL PCB00390 3902412-252 11/01/2013

Testing board

Adapter of the 11/01/2013
38067/38 AC/DC Board SINPRO SPU60-102 07990464 1249

Testing
40079/09 USB cable -—= -— -— 26/09/2013
1. Sample S/01 has undergone following test(s).

All radiated tests indicated in appendix A, B and C.

2. Sample S/02 has undergone following test(s).
All conducted tests indicated in appendix A, B and C.

Testing period

The performed test started on 2013-09-25 and finished on 2013-10-18.

The tests have been performed at AT4 wireless.
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Environmental conditions

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

Temperature Min. =22.3°C
Max. = 22.5°C
Relative humidity Min. =55.1 %
Max. =57 %
Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

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

Temperature Min. =20.1°C
Max. =20.9 °C

Relative humidity Min. =63 %
Max. = 63.5%

Air pressure Min. = 1020mbar
Max. = 1021 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q

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

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

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

Temperature Min. =24.5 °C
Max. =25.1°C

Relative humidity Min. =48.2 %
Max. =50.2 %

Air pressure Min. = 1018 mbar
Max. = 1020 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q
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Summary

PERIOD AND ENVIRONMENTAL CONDITIONS”.

Considering the results of the performed test according to standard USA FCC Parts 15.407, and 15.209 / RSS-
210, the item under test is IN COMPLIANCE with the requested specifications specified in the standard.

NOTE: The results presented in this Test Report apply only to the particular item under test established in page 1
of this document, as presented for test on the date(s) shown in section, “USAGE OF SAMPLES, TESTING

Remarks and comments

required.

the applicant.
3: Refer to separate test report 40079RRF.004.

1: The calculated E.LLR.P. is less than 500 mW (27 dBm) and therefore a TPC mechanism is not

2: The compliance is checked through a description of how this requirement is met that is provided by

Testing verdicts

Not applicable .......cccceveverierieiieieieeee e : NA
Pass..c..ooiiieen : P
Fail oo : F
NoOt MEASUTEd. ...c..eeveeerenieiiierienieriereeeeeeeeeans : NM

1. 5.15 GHz -5.25 GHz Band.

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
15.407 (a) (1) / RSS-210 A9.2. (1) Power limits. Maximum output P
power
15.407 (a) (1) / RSS-210 A9.2. (1) Peak power spectral density P
15.407 (b) (1), (7) / RSS-210 A9.2. (1). Radiated Band-edge emissions P
compliance (Transmitter).
15.407 (b) (1), (6), (7) / RSS-210 A9.2. (1). Undesirable radiated emissions P
(Transmitter)
15.407 (g) Frequency stability NM*
2: See remarks and comments.
Report N°(NIE): 40079RRF.003 Page 8 of 310 2013-10-28
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1I. 5.25 GHz -5.35 GHz Band.

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
15.407 (a) (2) / RSS-210 A9.2. (2) Power limits. Maximum output P
power
15.407 (a) (2) / RSS-210 A9.2. (2) Peak power spectral density P
15.407 (b) (2), (7) / RSS-210 A9.2. (2). Radiated Band-edge emissions P
compliance (Transmitter).
15.407 (b) (2), (6), (7) / RSS-210 A9.2. (2). Undesirable radiated emissions P
(Transmitter)
15.407 (g) Frequency stability NM*
15.407 (h) (1) / RSS-210 A9.2. (2). Transmit Power Control (TPC) |NA'
15.407 (h) (2) / RSS-210 A9.2. (2). Dynamic Frequency Selection p’
(DFS)

1, 2, 3: See remarks and comments.

I11. 5.47 GHz -5.725 GHz Band.

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
15.407 (a) (2) / RSS-210 A9.2. (3) Power limits. Maximum output P
power
15.407 (a) (2) / RSS-210 A9.2. (3) Peak power spectral density P
15.407 (b) (3), (7) / RSS-210 A9.2. (3). Radiated Band-edge emissions P
compliance (Transmitter).
15.407 (b) (3), (6), (7) / RSS-210 A9.2. (3). Undesirable radiated emissions P
(Transmitter)
15.407 (g) Frequency stability NM*
15.407 (h) (1) / RSS-210 A9.2. (3). Transmit Power Control (TPC) |NA'
15.407 (h) (2) / RSS-210 A9.2. (3). Dynamic Frequency Selection p’
(DFS)

1, 2, 3: See remarks and comments.

IV. Common requirements for all bands.

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM
15.407 (a) (6) Peak excursion ratio of the P
modulation envelope
15.407 (c) / RSS-210 A9.4. (4). Transmission in case of absence NM*
of information to transmit, or
operational failure.

2: See remarks and comments.
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APPENDIX A: Test results for 5.15 GHz — 5.25
GHz band
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TEST CONDITIONS

Power supply (V):

Vnominal = 3.3 Vde
Type of power supply = DC voltage from HMC/NGFC test board.
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 802.11a, the equipment uses channels 36, 40, 44, 48.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channels 36, 40, 44, 48.
For 40 MHz bandwidth the equipment uses channels 38, 46.

-For IEEE 802.11ac, there are three bandwidths:

For 20 MHz bandwidth the equipment uses channels 36, 40, 44, 48.
For 40 MHz bandwidth the equipment uses channels 38, 46.
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 (28): 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 general provisions of ANSI C63.10: 2009 and FCC KDB
789033 DO1 General UNII Test Procedures v01r03 and FCC KBD 662911 D01 Multiple Transmitter
Output v02 dated 05/28/2013.

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

For 802.11n/ac modes 802.11n20/ac20 (20 MHz channel bandwidth), 802.11n40/ac40 (40MHz channel
bandwidth) and 802.11ac80 (80MHz channel bandwidth) mode the EUT can transmit at both CHAIN A
and CHAIN B RF outputs individually and simultaneously.
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For radio testing purposes the card was installed in a test fixture. The test fixture is connected to a laptop
computer and dc power supplied. The laptop computer was used to configure the EUT to continuously
transmit at a specified output power with different modes and modulation schemes.

The data rates of 6Mb/s for 802.11a, HT4 (SISO) for 802.11n20/ac20 and n40/ac40, and VHT6 (SISO)
for 802.11 ac80 were selected based on preliminary testing that identified those rates corresponding to
the worst cases for output power and spurious levels at the band edges.

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

The PC was using the Intel test utility DRTU Version “DRTU 1.7.1-752 & DRTU 1.7.1-777”

During transmitter test the EUT was being controlled by the Intel DRTU tool to operate in a continuous
transmit mode on the test channels as required and in each of the different modulation modes.

The conducted RF output power at each chain was adjusted according to the client’s supplied Target
values (see following table) using the Intel DRTU tool and measuring the power by using a calibrated
average power meter. Measured values for adjustment were within -0.2 dB/+0.3 dB respect to the Target
values.

RF conducted output power target values

BW Channel / SISO SISO MIMO at both
Mode (MH2) Freq Chain A | Chain B ports A and B
(MHz). (dBm) (dBm) (dBm)
5.15-5.25GHz Band 802.11a 20 36 /5180 14 14 n/a
40 /5200 15 15 n/a
48 /5240 15 15 n/a
802.11n 20 36 /5180 14 14 12.00
40 /5200 15 15 13.50
48 /5240 15 15 13.50
802.11n* 40 38/5190 11 11 9.00
46 /5230 15.5 15.5 13.50
802.11ac 80 42 /5210 9,5 10 7.50

CONDUCTED MEASUREMENTS

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

RADIATED MEASUREMENTS

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

For radiated emissions in the range 1 GHz-40 GHz that is performed at a distance closer than the
specified distance, an inverse proportionality factor of 20 dB per decade is used to normalize the
measured data for determining compliance.
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The equipment under test was set up on a non-conductive (wooden) platform one meter above the ground
plane and the situation and orientation was varied to find the maximum radiated emission. It was also

rotated 360°.

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

Report N°(NIE): 40079RRF.003 Page 14 of 310 2013-10-28



RESULTS
1. 802.11a mode (see next plots).

99 % and 26 dB Bandwidth
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CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 17.760 18.000 17.920
26 dB bandwidth (MHz) 26.319 27.012 27.778
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 17.920 18.040 18.000
26 dB bandwidth (MHz) 26.353 28.141 28.563
Measurement uncertainty (kHz) +21.7
2.802.11 n20 MHz and 802.11 ac20 MHz modes. (see next plots).
CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 18.800 18.720 18.640
26 dB bandwidth (MHz) 27.798 27.296 25.710
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5180 MHz 5200 MHz 5240 MHz
99% bandwidth (MHz) 18.600 18.720 18.640
26 dB bandwidth (MHz) 25.576 27.336 25.821
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n20 MHz mode which 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 modes. (see next plots).
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CHAIN A
Lowest frequency Highest frequency
5190 MHz 5230 MHz
26 dB bandwidth (MHz) 42.416 55.561
99% bandwidth (MHz) 36.400 36.800
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Highest frequency
5190 MHz 5230 MHz
26 dB bandwidth (MHz) 42.821 44.671
99% bandwidth (MHz) 36.400 36.600
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n40 MHz mode which is the same modulation scheme as

802.11 ac 40 MHz.

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

CHAIN A
Frequency
5210 MHz
99% bandwidth (MHz) 75.150
26 dB bandwidth (MHz) 81.782
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5210 MHz
99% bandwidth (MHz) 75.150
26 dB bandwidth (MHz) 81.250
Measurement uncertainty (kHz) +21.7
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802.11a mode CHAIN A

Lowest Channel
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VBW 2 MHz
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Highest Channel

®

Ref 15 dBm Attt 35 dB

AT4C

WireLess

RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -1.27 dB
SWT 20 ms 27.778461538 MHz

Offget 2.1 dB

OBW 17.92000¢000 MHz

F10

TETRET T T[]

W’“w _1d.25 dem

.226324103 GHz

o

\«L

C-Temp [T [TT OFw)
~4.62 dBm
5.231004000 GHz

F-10
o

T‘émakz [T1 ORwW]
-3.26 dBm

1
Wm il S 9L VI SR
30 |
802.11a mode CHAIN B
Lowest Channel
® REW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -1.51 dB
Ref 15 dBm Att 35 dB SWT 20 ms 26.353333333 MHz

OBW 17.92000¢000 MHz

F10

TETRET T T[]

|, resrrrnls o pihm o | -19.49 dBm

-166893333 GHz

o

Mz | .
f

TCTemp |1 [T1 ORW]
-4.29 dBm
.17100¢000 GHz

o

-10 M
Dl .nl:é'—b

[T1 ORBW]

i8]
—-4.23 dBm

N

AV IS OO C)5Y

ped

iy

F-30

"
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Middle Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.79 dB
Ref 15 dBm Att 35 dB SWT 20 ms 28.141025641 MHz
Offget 2.1 dB OBW 18.04000¢000 MHz

10 TETRET T LTI (T
MMWMMWWM I
5.185844615 GHz

T T

H G
E

-0 Temp [T [T OfwW]
-1.00 dBm
. |5-19092¢000 GHz
-10

*w“' T@NQLz [T1 ORwW]

1 -4.70 dBm
%%ﬂpﬁwg13 dBm Py,
) 5. Mpocdooo ciz

30
-4
4 a0 MHz
Highest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.03 dB
Ref 15 dBm Att 35 dB SWT 20 ms 28.563589744 MHz
offfet 2.1 dB oBW 18.000004000 MHz

F10 TIETREgT L [ TL[J
e taid Raas s’ Voo [ -2(¢.33 dBm
/ 5.225534974 GHz

1 [T1 OFW]
-3.30 dBm
.23096

-10
Jﬂﬁ’ Téﬂqﬂz [Tl OBW]
-3.92 dBm
D1 oW

<+
S
il
T
T
L
I g
ksl
o
(e}
(e}
(e}

GHz

.
7 dEm 554000 GHz

L Mg |

F-30
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AT4C

WireLess
802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN A

Lowest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.87 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.798461538 MHz
Offget 2.1 dB OBW 18.80000¢000 MHz

[F1o T Ve ‘lw\_,.,/\" R S TMarRkgr L LTI []J

-14.31 dBm
5.165663077 GHz

-0 Temp [T [T Ofw]
.59 dBm
10 5.170564000 GHz
N 'y/" Tem“p\‘ﬁm (71 o)

D1 -}$9 dBm g es=20sy

W 5.18 00 GHz

T2

H G
E

F-30
~-4
1 i 30 MMz
Middle Channel
® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.33 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.296923077 MHz
Offget 2.1 dB OBW 18.72000¢000 MHz
10 o [T RAS TETRET T [ TI[]
-1%.90 dBm
T2

5.185651795 GHz

-0 Temp |1 [T ofw]

.92 dBm
| 5.190609000 GHz

- . Ten |2 1 [T1 Ofw)

W5 dBm M, 24 4B
L s, 5}@93%2\?&”@,}1\2‘
24k
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Highest Channel

AT4@

® REW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -1.01 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.710256410 MHz
offget 2.1 dm oBW 18.640004000 MHZ
10 W’\/{MWW‘ TETRET T [ TI[]
Y
. o 14.98 dBm
5.226911949 GHz
-0 Temp [T [T1 OFwW]
.96 aBm
10 5.230644000 GHz
i Tem{Z [T1 ofw]
1
DWB dBm "\% 41 dam
L 0 5. wz\i‘ooo GHz
30

802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN B

Lowest Channel

RBW 500 kHz Delta 1 [T1 ]
VEW 2 MHz 0.63 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.576923077 MHz
offget 2.1 dB oBW 18.600009000 MHz
TIETRET L T TL 7]
Mo -14.58 dBm
T 5.167093333 GHz
Temp |1 [T1 OFW]
~¢.07 dBm
5.170680000 GHz
T 2 [T1 ORW)
L ~¢.96 dBm
5';tvn18928 000 GHz

Report N°(NIE): 40079RRF.003

Page 21 of 310

WireLess

2013-10-28



Middle Channel

®

RBW 500 kHz

Delta 1 [T1 ]

AT4...-..

VBW 2 MHz 1.79 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.336923077 MHz
offfert 2.4 dB oBW J8.720004000 MHz
1o T I Wv‘ AL VK TIETRYT T LTI
-14.36 dBm
5 T2
5.185611795 GHz
-0 Temp L [TL OBwW]
{.14 amm
10 5.19060¢000 GHz
Terah\_\lil[Tl oRw]
D1 M1 dEm —6F—dtBm
| p e 5.2 000 GHz
-30
-4
4 40 MHz
Highest Channel
® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.07 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.821025641 MHz
offfert 2.4 dB oBW J8.640004000 MHz
-0 [ S AP v TETRET T T
-14.88 dBm
T2
5.226853846 GHz
-0 Temp |1 [T ofw]
.81 dEm
10 5.23064¢000 GHz
1 Teng |2, [T1 Ofw)
DWS dBm AN AR
L 5o A 5.?&32"\%000 GHz
-30
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802.11 n40 MHz and 802.11 ac 40 MHz modes

CHAIN A

Lowest Channel

®

Ref 15 dBm

RBW 1 MHz
VBW 3 MHz
SWT 20 ms

Att 35 dB

AT4@

Delta 1 [T1 ]
1.10 dB
42.416666667 MHz

Offget 2.1

dB

OBW 6.40000¢000 MHz

F10

TETRET T T[]
-2¢.40 dBm
5.16872(0513 GHz

H G
E

Temp |1 [T1 ORW]
-1.20 dBm

5.17180¢000 GHz

F-10

Temp |2 [T1 ORW]
-1.31 dBm

5. 208204000 CcII

Dl -19

/r:»f

ivM

Highest Channel

@

RBW 1 MHz
VBW 3 MHz

Delta 1 [T1 ]
-0.76 dB

Ref 15 dBm Att 35 dB SWT 20 ms 55.561538462 MHz
offget 2.1 dB OBW J6.80000¢000 MHz

10 & ol bty TETRET L LTI |7
T T4 -14.76 dBm
5.197723077 GHz

= Temp |1 [T1 OBW]
1.54 dBm
| 5.211604000 GHz

~10 1 M 1Temp |2 [T1 ORW]
W o iﬁ,\\/\ 7.59 dBm
L 20 \?,.‘,2{4',8\40 000 GHz

-30
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802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN B

Lowest Channel

®

Ref 15

dBm

Att

RBW 1 MHz
VBW 3 MHz
35 dB SWT 20 ms

Delta 1

4

2.

[T1 ]
o]
821794

AT4...-..

.05
872

dB
MHz

et 2.1 dB

OBW j

6.

40000

000

MHz

10

TIET R

T

-1le6862

T TT
-1

7
.29
513

dBm
GHz

<R
A

\ Temp

1

.17180

TT1 of

W]
.76
000

dBm
GHz

F-10

D1 -18.9%9 dBmy‘

Temp

2

[T1 OF

W]
.51

dBm

F-20

M/""*//\

Highest Channel

® REW 1 MHz Delta 1 [T1 ]

VBW 3 MHz 0.38 dB
Ref 15 dBm Att 35 dB SWT 20 ms 44.671794872 MHz
Offget 2.1 dB OBW {6.60000¢000 MHz

10 n"-\“{"u" <A ot TETRET L LTI |7
T4 -149.36 dBm
;W\/ \I\A& 5.206897436 GHz

= Temp |1 [T1 OBW]
L 1o 5.21170¢4000 GHz

1 1 Temp |2 [T1 ORW]
D1 —-15a04 dBaRA —
MAJ\W ""'&A 5.248304000 GHz

N\

A

l\"W/\/\f
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802.11 ac 80 MHz mode CHAIN A

AT4C

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -0.03 dB
Ref 15 dBm Att 35 dB SWT 20 ms 81.782692308 MHz
Offget 2.1 dB OBW 15.15000¢000 MHz
-10 TETRET T T[]
-24.20 dBm
5.169094154 GHz
L, 1 W (W“W/W-LWA/\ o
. 4 A mp [L [T1 OFW]
-4.62 amm
10 5.172500000 GHz
Tamp |2 [T1 ORW]
—-2.03 dBm
L -0 5.247650000 GHz
- T
D1 -22. Nj&m ﬁ
WW \
MM\,W"
=4
1 Span
802.11 ac 80 MHz mode  CHAIN B
® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.91 dB
Ref 15 dBm Att 35 dB SWT 20 ms 81.250000000 MHz
Offget 2.1 dB OBW 15.15000¢000 MHz
10 TIETRYT L [ TL[]
-24.75 dBm
. WWWM’“A A o |5.169354760 caz
-0 Erp [T [T1 Ofw)
-4.02 amm
10 5.172500000 GHz
Tdmp |2 [T1 ORW]
-1.34 dBm
L _oq 5.247650000 GHz
DI —Z0- jsm \
o V\\"‘"‘/\J\
f
i,
Wl

Report N°(NIE): 40079RRF.003 Page 25 of 310

WireLess

2013-10-28



AT4@

WireLess

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

SPECIFICATION

FCC 15.407: For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed the lesser of 50 mW (17 dBm) or 4 dBm + 10 log B, where B is the
26-dB emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 4 dBm
in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the peak power spectral density shall be reduced by the amount in
dB that the directional gain of the antenna exceeds 6 dBi.

RSS-210: The maximum e.i.r.p. shall not exceed 200 mW (23 dBm) or 10 + 10 logl0 B, dBm,
whichever power is less. B is the 99% emission bandwidth 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 spectral density per MHz over any continuous
transmission exceeds the average (10 logl0 B) value by more than 3 dB, the permissible power spectral
density shall be reduced by the excess amount.

RESULTS

The maximum conducted output power was measured using the channel power integration method
according to point E) 2) b) (Method SA-1) of Guidance 789033 DO1.

In the measure-and-sum approach for MIMO mode, the conducted emission level (e.g., transmit
power or power in specified bandwidth) is measured at each antenna port. The measured results at
the various antenna ports are then summed mathematically to determine the total emission level
from the device. Summing is performed in linear power units (mW—not dBm).

For MIMO mode, the Measure and add 10 log(N4nt) dB, (where N4nt is the number of outputs)
technique was used according to the Guidance for Emission Testing of Transmitters with
Multiple Outputs in the Same Band 662911 D01 Multiple Transmitter Output v02 dated
05/28/2013.

With this technique, spectrum measurements are performed at each output of the device, and the
quantity /0 log(N4nt) dB is added to each spectrum value before comparing to the emission limit.
Number of outputs = 2.

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

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

For MIMO mode, the Guidance on directional Gain calculations according to the Guidance for
Emission Testing of Transmitters with Multiple Outputs in the Same Band 662911 D01 Multiple
Transmitter Output v02 dated 05/28/2013 was used.

The number of transmit antennas (NANT) are 2 and the number of spatial streams (Nss) are 2 and
therefore the Array Gain is 0 dB.
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1. 802.11a mode (see 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 13.61 17.21 2.901 6.501
5200 MHz 14.74 18.34 3.811 7.411
5240 MHz 14.81 18.41 3.710 7.310
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 13.71 17.31 3.006 6.006
5200 MHz 15.01 18.61 3.974 6.574
5240 MHz 14.99 18.59 3.983 6.583

Measurement uncertainty = +£1.5 dB

Verdict: Pass

2.802.11 n20 MHz and 802.11 ac 20 MHz modes. (see next plots).

Note: the test was performed with 802.11 n20 MHz mode which 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 13.65 17.25 3.04 6.64
5200 MHz 14.94 18.54 3.60 7.20
5240 MHz 14.67 18.27 3.76 7.36
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 13.65 17.25 3.06 6.66
5200 MHz 14.72 18.32 3.51 7.11
5240 MHz 14.68 18.28 3.76 7.36
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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 11.89 11.71 14.81 18.41
5200 MHz 13.55 13.43 16.50 20.10
5240 MHz 13.65 13.31 16.31 19.91
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 0.23 0.14 3.24 3.15 6.84 6.75
5200 MHz 0.97 0.93 3.98 3.94 7.58 7.54
5240 MHz 0.93 0.98 3.94 3.99 7.54 7.59

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass

3.802.11 n40 MHz and 802.11 ac 40 MHz modes. (see next plots).

Note: the test was performed with 802.11 n40 MHz mode which 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 11.24 14.84 -1.73 1.87
5230 MHz 15.65 19.25 241 6.01
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 11.36 14.96 -1.65 1.95
5230 MHz 15.51 19.11 2.32 5.92
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 3.6 dBi

AT4

Noy

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 8.72 8.98 11.86 15.46
5230 MHz 13.62 13.46 16.47 20.07
Measurement uncertainty = £1.5 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 -4.14 -3.65 -1.13 -0.64 2.47 2.96
5230 MHz 0.69 0.55 3.70 3.56 7.30 7.16
Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.
Measurement uncertainty = £1.5 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 9.76 13.36 -5.54 -1.94
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 10.17 13.77 -5.12 -1.52
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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 7.40 7.77 10.60 14.20
Measurement uncertainty = £1.5 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 -7.33 -7.11 -4.32 -4.1 -0.72 -0.5

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +£1.5 dB

Verdict: Pass

802.11a mode CHAIN A

Lowest Channel

w Agilent

Ref 7 dBm

#Ava
Log
16
dB/
Dffst
2.1

FAvg
106
Wl 52

dBM

#Htten 20 dB

Mkrl 5.184 42 GHz
2,991 dBEm

Center 5180 86 GHz
#Res BH 1 MHz

Channel Power

FEG

i ol B IR

M

#I/BH 3 MHz

13.61 dBm /26.3190 MHz

Span 48 MHz

Sweep 1.BBE ms (1008 pts)

Power Spectral Density

-60.59 dBm/Hz
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WireLess
Middle Channel

Mkrl 5.193 17 GHz

Ref 7 dBm #Htten 20 dB 3.811 dBm
#Ava
Log i i e s S
19 / Y
4B/ o by,
it | el
dB g
FAvg
16@
H1 =2
Center 5,208 86 GHz Span 48 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1LAGE ms (1OBA pts)
Channel Power Power Spectral Density
14.74 dBm /27.0120 MHz -59.57 dBm/Hz
Highest Channel

# Agilent

Mkrl 5.236 78 GHz

Ref & dBm #ftten 20 dB 3.718 dBm

#Avy . SN S N

Log P 1 h,

T / )

dB/ ,w“'*'{ "\NM

Offst e

2.1 et e

dB st

PAvg

106

Wl =2

Center 5.248 @8 GHz Span 48 MHz

#Res BW 1 MHz #BHW 3 MHz Sweep 1.BGEG ms (100@ pts)
Channel Power Power Spectral Density

14.81 dBm /27.7780 MHz -59.63 dBm/Hz

Report N°(NIE): 40079RRF.003 Page 31 of 310 2013-10-28



AT4©@

WireLess
802.11a mode CHAIN B

Lowest Channel

w Agilent

Mkrl 5.186 83 GHz

Ref 7 dBm #Htten 20 dB 3.086 dBm

EHUQ jwmﬁw%h

04

10 / N

45/ o MM

gfiFSt Mnﬁ MMW W“-\._' '"l"n-\‘

dB Mt

"

FRvg

106

Hl 52

Center 5180 86 GHz Span 48 MHz

#Res BH 1 MHz #BH 3 MHz Sweep 1LAGE ms (1OBA pts)

Channel Power Power Spectral Density
13.71 dBm /26.3530 MHz -60.50 dBm/Hz

Middle Channel

# Agilent

Mkrl 5.208 98 GHz

Ref & dBm #Atten 26 dB 3.974 dBm

i e

10 / \

45/ iy A

st | teet™™” ol

dB e,

PAvg

16@

W1 52

Center 5,200 80 GHz Span 460 MHz

#Res BH 1 MHz #\JBH 3 MHz Sweep 1LBEE ms (100G pts)
Channel Power Power Spectral Density

15.81 dBm /28.14180 MHz -59.49 dBm/Hz
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WireLess
Highest Channel

Mkrl 5.236 58 GHz
Fef § dBm #Atten 28 dB 3.983 dBm

8 o e

PARvg
168
Hl s2
Center 5.248 88 GHz Span 48 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 1866 ms (1080 pts)
Channel Power Power Spectral Density
14.99 dBm /28.5630 MHz -59.57 dBm/Hz

802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN A

Lowest Channel

RBW 1 MHz Marker 1 [T1 ]
WBW 3 MHz 3.04 dBm

Ref 15 dBm Att 20 4B SWT 20 ms 5.175680000 GHz
_10 £f ol 1 il -
NS N IS R
=0 /{r -\'.v\
—-10 T \]\
EET [0
L]
“E V"vrﬂﬂI G
mmr 10 £ 100 M‘I‘WM._.
I AT |
--50
-0
--70
-850
Center 5.18 GHz 4 MHz/ Span 40 MHz

Tx Channel
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Middle Channel

REBW 1 MH=z Marker 1 [T1 ]

VBW 3 MHz 3.60 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.203040000 GHz
10 ££ £ ul B 1

h 4
-0 /AF
F-10 //
BT |0 -
ave S e I
|- gp—sue 10 £ 100 V W
F-50
F-¢60
--70
--80
Center 5.2 GHz 4 MHz/ Span 40 MHz
Tx Channel
Highest Channel

REBW 1 MH=z Marker 1 [T1 ]

VBW 3 MHz 3.76 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.241200000 GHz
10 £f £ B —

P AN PN . SN E——

;
i%

A T

--40 inras] 100 £ 100

Center 5.24 GHz 4 MHz/

Tx Channel
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WireLess
802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN B

Lowest Channel

RBW 1 MHz Marker 1 [Tl ]
VBW 3 MHz 3.06 dBm

Ref 15 dBm Att 20 dB SWT 20 ms 5.183480000 GHz
[ o—ceeabr = "
Lo ur,___,._,m_ﬁm__,_m_ﬂ,,M__M,h_!'_v.d__,_,__,___m\
F-10 /(. } ¥\
B - [--20 '

-30 e :
EY}g’T;f 100 Af 100 V\FY\PV\
4

F-50

-60

--70

F-80

Center 5.18 GHz 4 MHz/ Span 40 MHz

Tx Channel

Middle Channel
REBW 1 MH=z Marker 1 [T1 ]
VBW 3 MHz 3.51 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.203040000 GHz
10 ££ £ ul B 1
h 2
-0 AL

Center 5.2 GHz 4 MHz/ Span 40 MHz

Tx Channel
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Highest Channel
RBW 1 MHz Marker 1 [T1 ]
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Middle Channel. Chain B.
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802.11 ac 80 MHz mode CHAIN B
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Section 15.407 Subclause (a) (6). Peak excursion ratio of the modulation envelope

SPECIFICATION

The ratio of the peak excursion of the modulation envelope (measured using a peak hold function) to the
maximum conducted output power shall not exceed 13 dB across any 1 MHz bandwidth or the emission
bandwidth whichever is less.

RESULTS

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

1. 802.11a mode (see next plots).

CHAIN A
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5200 MHz 13.24 3.81 9.43
CHAIN B
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5200 MHz 13.98 3.97 10.01

Measurement uncertainty = +£1.5 dB

Verdict: Pass

2.802.11 n20 MHz and 802.11 ac 20 MHz modes. (see next plots).

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

CHAIN A
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5200 MHz 13.78 3.60 10.18
CHAIN B
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5200 MHz 13.72 3.51 10.21

Measurement uncertainty = +1.5 dB

Verdict: Pass
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3.802.11 n40 MHz and 802.11 ac 40 MHz modes. (see next plots).

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

CHAIN A
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5230 MHz 11.61 241 9.20
CHAIN B
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5230 MHz 11.45 2.32 9.13
4.802.11 ac 80 MHz mode. (sece next plots).
CHAIN A
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5210 MHz 2.76 -5.54 8.3
CHAIN B
Frequency Peak of spectrum (dBm) | Measured PPSD/MHz Peak excursion (dB)
(dBm)
5210 MHz 3.59 -5.12 8.71
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802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN A

802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN B
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802.11 ac 80 MHz mode CHAIN A
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Section 15.407 Subclause (b) (1) / RSS-210 A.9.2. (1). Undesirable radiated emissions (Transmitter)

1 to 40 GHz

SPECIFICATION

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of —27 dBm/MHz (68.23 dBuV/m at 3 m distance).

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

Frequency Range Field strength (WV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 40000 500 54 3

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

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

RESULTS:

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

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

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

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

The equipment transmits continuously in the selected channel 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 on either the operating channel or the modulation mode.

Spurious levels closest to limit:

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
47.494989 \Y Quasi-Peak 33.37 +3.8
142.745490 \Y Quasi-Peak 31.01 +3.8
166.071429 \Y Quasi-Peak 36.32 +3.8
298.256513 H Quasi-Peak 30.72 +3.8
663.707414 H Quasi-Peak 30.78 +3.8
751.182364 \Y Quasi-Peak 30.64 +3.8

All other peaks are more than 20 dB below the limit.

Frequency range 1 GHz-40 GHz

The results in the next tables show the maximum measured 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, 802.11n40 and 802.11ac80), a preliminary
measurement in the central channel in the range 1-18 GHz was performed to determine the worst case.
The lowest and highest channels were measured for out-of-band emissions for the worst case (802.11a).

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

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average
detector for checking compliance with the average limit.
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1. WiFi 5GHz 802.11 a mode

Lowest frequency 5180 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside
restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
v Peak 55.62 +4.09
5.1497
Average 48.62 +4.09
15.5394 \ Peak 39.99 +4.09
20.7199 \Y Peak 48.38 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.91 +4.09
5.14756 v
Average 48.17 +4.09
15.5391 \ Peak 39.79 +4.09
20.7200 \Y Peak 39.12 +4.09

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

restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.18 +4.09
5.1448 v
Average 4791 +4.09
15.5980 \Y Peak 41.97 +4.09
20.8000 \Y Peak 49.97 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.22 +4.09
5.12628 v
Average 48.19 +4.09
15.5982 \Y Peak 40.95 +4.09
20.8000 \Y Peak 49.73 +4.09
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Highest frequency 5240 MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
15.7192 \Y Peak 39.98 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
15.7198 \Y Peak 38.53 +4.09

Verdict: PASS

2. WiFi 5GHz 802.11 n20 mode

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

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.19 +4.09
5.1479 v
Average 48.66 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.51 +4.09
5.1419 v
Average 48.18 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.26 +4.09
5.1497 v
Average 48.47 +4.09
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Middle frequency 5200 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside

restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.51 +4.09
5.1493 v
Average 48.19 +4.09
15.5938 \4 Peak 40.82 +4.09
20.8000 \Y% Peak 48.61 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.88 +4.09
5.1255 v
Average 48.17 +4.09
15.5952 \Y Peak 40.38 +4.09
20.8000 \Y% Peak 48.19 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.64 +4.09
5.1255 v
Average 48.16 +4.09
15.6010 \4 Peak 40.51 +4.09
20.8000 \Y% Peak 48.08 +4.09
Verdict: PASS
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Lowest frequency 5190 MHz. Spurious emissions inside restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.40 +4.09
5.1445 v
Average 49.15 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.05 +4.09
5.1495 v
Average 48.82 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.29 +4.09
5.1498 v
Average 48.87 +4.09

Highest frequency 5230 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside

restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.69 +4.09
5.1448 v
Average 48.31 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 57.96 +4.09
5.1469 v
Average 48.14 +4.09
Report N°(NIE): 40079RRF.003 Page 57 of 310 2013-10-28



AT4@

WireLess
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.87 +4.09
5.1409 v
Average 48.09 +4.09

Verdict: PASS

4. WiFi1 5GHz 802.11 ac80 mode

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

restricted band 4.5-5.15 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 62.76 +4.09
5.1274 v
Average 51.04 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.28 +4.09
5.1272 \Y4
Average 49.87 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.91 +4.09
5.1271 \Y4
Average 49.98 +4.09
Verdict: PASS
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FREQUENCY RANGE 30 MHz-1000 MHz.
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(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 1 GHz to 7 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5180 MHz.
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Middle frequency 5200 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B.
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Highest frequency 5240 MHz.

1PK

VIEW | m

\

1\
1
I8k

Start 1 GHz 600 MHzZ/ Stop T GH

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

2. WiFi 5GHz 802.11 n20 mode
Middle frequency 5200 MHz.
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The peak above the limit is the carrier frequency. This 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.
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The peak above the limit is the carrier frequency. This plot is valid for Chain A, Chain B, Chain A+B.

4. WiFi 5GHz 802.11 ac80 mode
Middle frequency 5210 MHz.
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The peak above the limit is the carrier frequency. This plot is valid for Chain A, Chain B, Chain A+B.
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FREQUENCY RANGE 7 GHz to 12.75 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5180 MHz.
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Highest frequency 5240 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5200 MHz.
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4. WiFi 5GHz 802.11 ac80 mode
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3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5230 MHz.
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FREQUENCY RANGE 18 GHz to 26 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5180 MHz.
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Middle frequency 5200 MHz.
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Highest frequency 5240 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5200 MHz.
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5210 MHz.
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(This plot is valid for both SISO modes and MIMO mode).
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Radiated spurious emissions at band-edges and inside restricted band 4.5 — 5.15 GHz.
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Chain A
@ S

Fef 80 dBuv/m =ALT 0 dB EEWT 1 =
- &
1 PK
VIEW .
— e A e A o it i . et
. Tm
. s e bty
—
I ety
.
=10
Start GHZ MHZ t 1 Hz

Chain B

Ref 80 dBuv/m *Att 0 dB “SWT 1 =
1 PK
VIEW |
P L e ot st b sy ity i sl 0]
R g
.
[P SRR FRVE s Almiaktns
PP P
=10
Start GHZ MH Z = 1 Hz

Report N°(NIE): 40079RRF.003 Page 87 of 310 2013-10-28



AT4©@

WireLess
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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APPENDIX B: Test results for 5.25 GHz — 5.35
GHz band
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TEST CONDITIONS

Power supply (V):

Vnominal = 3.3 Vde
Type of power supply = DC voltage from HMC/NGFC test board.
Type of antenna = External attachable PIFA antenna.

Declared Gain for antenna = 3.7 dBi

Operating frequencies in the sub-band 5.25-5.35 GHz.
-For IEEE 802.11a, the equipment uses channels 52, 56, 60, 64.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channels 52, 56, 60, 64.
For 40 MHz bandwidth the equipment uses channels 54, 62.

-For IEEE 802.11ac, there are three bandwidths:

For 20 MHz bandwidth the equipment uses channels 52, 56, 60, 64.
For 40 MHz bandwidth the equipment uses channels 54, 62.
For 80 MHz bandwidth the equipment uses channel 58.

TEST FREQUENCIES:

For WiFi a/n20/ac20:

Lowest channel (52): 5260 MHz
Middle channel (60): 5300 MHz
Highest channel (64): 5320 MHz
For WiFi n40/ac40:

Lowest channel (54): 5270 MHz
Highest channel (62): 5310 MHz
For WiFi ac80:

Middle channel (58): 5290 MHz

The test set-up was made in accordance to the general provisions of ANSI C63.10: 2009 and FCC KDB
789033 DO1 General UNII Test Procedures v01r03 and FCC KBD 662911 D01 Multiple Transmitter
Output v02 dated 05/28/2013.

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

For 802.11n/ac modes 802.11n20/ac20 (20 MHz channel bandwidth), 802.11n40/ac40 (40MHz channel
bandwidth) and 802.11ac80 (80MHz channel bandwidth) mode the EUT can transmit at both CHAIN A
and CHAIN B RF outputs individually and simultaneously.
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For radio testing purposes the card was installed in a test fixture. The test fixture is connected to a laptop

computer and dc power supplied. The laptop computer was used to configure the EUT to continuously
transmit at a specified output power with different modes and modulation schemes.

The data rates of 6Mb/s for 802.11a, HT4 (SISO) for 802.11n20/ac20 and n40/ac40, and VHT6 (SISO)
for 802.11 ac80 were selected based on preliminary testing that identified those rates corresponding to
the worst cases for output power and spurious levels at the band edges.

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

The PC was using the Intel test utility DRTU Version “DRTU 1.7.1-752 & DRTU 1.7.1-777”

During transmitter test the EUT was being controlled by the Intel DRTU tool to operate in a continuous
transmit mode on the test channels as required and in each of the different modulation modes.

The conducted RF output power at each chain was adjusted according to the client’s supplied Target
values (see following table) using the Intel DRTU tool and measuring the power by using a calibrated
average power meter. Measured values for adjustment were within -0.2 dB/+0.3 dB respect to the Target
values.

RF conducted output power target values

BW Channel / SISO SISO MIMO at both
Mode (MH2) Freq Chain A | Chain B ports A and B
(MHz). (dBm) (dBm) (dBm)
5.25-5.35GHz Band 802.11a 20 52 /5260 15 15 n/a
56 /5280 14 14 n/a
60 / 5300 15 15 n/a
64 /5320 14 14 n/a
802.11n 20 52 /5260 15 15 13,50
56 /5280 14 14 12,00
60 / 5300 15 15 13,50
64 /5320 14 14 12,50
802.11n* 40 54 /5270 15,5 15,5 13,50
62 /5310 12,5 13 10,00
802.11ac 80 58 /5290 12,5 12,5 10,50

CONDUCTED MEASUREMENTS

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

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

For radiated emissions in the range 1 GHz-40 GHz that is performed at a distance closer than the
specified distance, an inverse proportionality factor of 20 dB per decade is used to normalize the
measured data for determining compliance.

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

Measurements were made in both horizontal and vertical planes of polarization.
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RESULTS
1. 802.11a mode (see next plots).

99 % and 26 dB Bandwidth
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CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5260 MHz 5300 MHz 5320 MHz
99% bandwidth (MHz) 18.150 17.950 17.950
26 dB bandwidth (MHz) 27.450 26.658 26.591
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5260 MHz 5300 MHz 5320 MHz
99% bandwidth (MHz) 18.100 18.000 18.050
26 dB bandwidth (MHz) 27.447 27.297 27.503
Measurement uncertainty (kHz) +21.7
2.802.11 n20 MHz and 802.11 ac 20 MHz modes. (see next plots).
CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5260 MHz 5300 MHz 5320 MHz
99% bandwidth (MHz) 18.650 18.550 18.550
26 dB bandwidth (MHz) 25.654 25.583 25.443
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5260 MHz 5300 MHz 5320 MHz
99% bandwidth (MHz) 18.700 18.650 18.600
26 dB bandwidth (MHz) 26.825 25.806 25.573
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n20 MHz mode which 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 modes. (see next plots).
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CHAIN A
Lowest frequency Highest frequency
5270 MHz 5310 MHz
99% bandwidth (MHz) 36.900 36.300
26 dB bandwidth (MHz) 55.753 42.307
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency Highest frequency
5270 MHz 5310 MHz
99% bandwidth (MHz) 36.900 36.300
26 dB bandwidth (MHz) 55.248 42.257
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n40 MHz mode which is the same modulation scheme as

802.11 ac 40 MHz.

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

CHAIN A
Frequency
5290 MHz
99% bandwidth (MHz) 75.150
26 dB bandwidth (MHz) 88.221
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5290 MHz
99% bandwidth (MHz) 75.150
26 dB bandwidth (MHz) 88.369
Measurement uncertainty (kHz) +21.7
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VBW 2 MHz -1.05 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.450641026 MHz
offget 2.1 dm oBW J8.15000000 MHZ
10 TETRET T LTI (T
VA AN |
-11.85 dBm
5.246331410 GHz
- T
0 7 Temp [T [T1 OFwW]
“{.56 aEm
10 5.250804000 GHz
Temp |2 [T1 ORW]
X 1 -1.73 dBm
o bl -17- Em %‘«5.26895 000 chz
- M M%
[~ i
Middle Channel
® REW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -2.04 aB
Ref 15 dBm Att 35 dB SWT 20 ms 26.658333333 MHz
offget 2.1 dm oBwW 17.95000000 MHZ
F10 TMarRkgr L LTI []J
wﬂhﬂwvﬂmw*‘vx 144 amm
" / o 5.287043590 GHz
Temp [T [T OFW]
~4.93 aBEm
10 5.291004000 GHz
M “\M«aemp 2 [T1 ORwW]
1
b1 —17 ds . -4.21 dBm
L 5o N 5.308950000 GHz

o
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Highest Channel

AT4C

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.08 dB
Ref 15 dBm Att 35 dB SWT 20 ms 26.591666667 MHz
offget 2.1 dB oBW 17.950004000 MHz
10 TETRET T LTI (T
AN o I _14.55 aBm
//“WMl WMV“\ 5.306603846 GHz
o pran - Terp [T T OfW]
-4.02 dBm
5.310904000 GHz
-0 Temp |2 [T1 OBwW]
1 *Wﬂml -3.18 dBm
D1 -18.3%7 WEm A - —

F-20 Vrd

W

'

iy

802.11a mode CHAIN B

Lowest Channel

@

RBW 5
VBW 2

Ref 15 dBm Att 35 dB SWT 2

00 kHz
MHz

0 ms

Delta 1

27 .

[T1 ]

0.00
447435897

dB
MHz

OBW 18.

10000

000

MHz

F10

Ay TSt SN, T

N\

TIETRET

o

T {TT
~11

.246254

7
.54
487

dBm
GHz

Mz |
j

\

Temp (1

o

TT1 of

.25085

W]
.33
000

dBm
GHz

F-10

D1 -17. Bm

Temp |2

[T1 OF

W]
.57

dBm

26895

000

GHz

--20 e
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Middle Channel

® REW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.25 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.297435898 MHz
offget 2.1 dm OBW 18.00000¢000 MHz
10 TETRET T LTI (T
N AR WLt -11.72 dBm
. . 5.286324359 GHz
-0 Temp [T [T1 OFwW]
5.290954000 GHz
-0 Temp |2 [T1 OBW]
b1 re. oy " —4.37 dbm
L o M 5.308954000 GHz
-39
[t
[~ i
Highest Channel
® REW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 1.21 4B
Ref 15 dBm Att 35 dB SWT 20 ms 27.503205128 MHz
offget 2.1 dm OBW 18.050000000 MHz
10 TETRET T LTI (T
Pt o kAN -149.60 dBm
/‘M \ 5.306413462 GHz
-0 T T Temp |1 [T Ofw]
| 5.310904000 GHz
-0 Temp |2 [T1 OBW]
LhM s -3.76 dBm
T, D1 -18. ’;f B mmf- T5{000 CHZ
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802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN A

Lowest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.1l6 dB
Ref 15 dBm Attt 35 dB SWT 20 ms 25.654487179 MHz
Offget 2.1 dB OBW 18.650000000 MHz
F10

W"\ X % TETRET T T[]
-17.36 dBm

o T
-246843513 GHz

o

o Temp |1 [T1 OFW]
.44 dBm
L N, 5.250604000 GHz

Temp |2 [T1 ORW]
D1 -16. x8 \\‘(Ill 98 dbm
A My, |5 2e0sdo00 ane

Middle Channel

® RBW 500 kHz Delta 1 [T1 ]

VBW 2 MHz -0.43 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.583974359 MHz
offget 2.1 dB oBW 18.550009000 MHz

10 ’r,\u\\dw TIarKkgr L TTLC (7
iy ~17.07 dBm
%“W M‘ﬁ\?‘ 5.287064103 GHz

-0 Temp [T [T1 OBW]
.28 dBm

.29070¢000 GHz

-10
Temp |2 [T1 ORW]
s 1
D1 -16.43 n 4 dbm
B |5.200254000 s

F-20 nd »\v\

P
=
o

Report N°(NIE): 40079RRF.003 Page 106 of 310 2013-10-28



AT4@

WireLess
Highest Channel

<§§> RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -1.14 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.443589744 MHz
Offget 2.1 dB OBW 18.55000¢000 MHz

10 TETRET T LTI (T

M/"W/V\J,MM 1. 60 apm
1 " .30703¢538 GHz
Temp |1 [T1 ORW]

-¢.92 dBm
.31065¢000 GHz

-10
Temp |2 [T1 ORW]
L 1 ~¢.23 dBm
. bt -Lv- 8..‘ "1\“‘%5.32920 000 chz
a M

o

H G
E

o

802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN B

Lowest Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.76 dB

Ref 15 dBm Att 35 dB SWT 20 ms 26.825641026 MHz
offget 2.1 dB OBW 18.70000¢000 MHz

10 MWJ\‘\\ TETRET T LTI (T
1 -1¢.61 dBm
1 - 5.245754487 GHz

-0 Temp [T [T1 OBW]
-¢.53 dBm
A 5.25060¢000 GHz

F-10
i ”\-Tfmp 2 [T1 ORwW]
D1 -16. 6 dBm
W\l\,\ 5.269300000 GHz
[ V’M’M w
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® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.32 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.806410256 MHz
offget 2.1 dB OBW 18.650000000 MHz
1o MWMKN’“IWM TETRET T T
-17.11 dBm
al T
5.286853846 GHz
-0 Temp L [TL OBW]
.46 dasm
1o B l\h 5.290650000 GHz
Temp (2 T1 OBW
N ‘A £Ip [ ]
D1 -15.48 k\ 5 dBm
-20 .m 000 GHz
/30 NML"‘-‘"'
[~ i
Highest Channel
® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 1.27 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.573717949 MHz
offget 2.1 dB OBW 18.60000¢000 MHz
10 TETRET L LTI |7
v W} -14.29 dBm
1 ' 5.30698§538 GHz
-0 Temp |1 [T1 OFW]
.01 dsm
1o A 5.31065(000 GHz
)‘J‘/‘ \Tlemp 2 [T1 ORW
D1 17 {iBm A W .03 dBm
oo i M, [5.32925d000 cnz

%
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802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN A

Lowest Channel

®

AT4@

H G
E

RBW 1 MHz Delta 1 [T1 ]

VBW 3 MHz 0.74 dB
Ref 15 dBm Att 35 dB SWT 20 ms 55.753846154 MHz
Offget 2.1 dB OBW 36.90000¢000 MHz

10 Aot /M' o TETRET T LTI (T
1 T3 -14.18 dBm
5.237524923 GHz

-0 Temp [T [T OFwW]
1.83 dBm
5.251500000 GHz

F-10 W 1Temp |2 [T1 ORW]
D1 -14¢.- m o reB=5n
| /V"'j/\ ‘L\\/\\ﬁ.zsmo 000 GHz

A

v

Highest Channel

® RBW 1 MHz Delta 1 [T1 ]

VBW 3 MHz 0.10 dB
Ref 15 dBm Att 35 dB SWT 20 ms 42.307692308 MHz
offget 2.1 dB OBW 36.300000000 MHz

10 TETRET T LTI (T
W\A\\M -14.17 dBm
e 5.288993590 GHz

-0 Temp |1 [T Ofw]
.53 dBm
B 5.291804000 GHz

-0 Temp |2 [T1 OBW]
‘3/ .58 dBm
bt —i7-§ dEm 7 5.328100000 GHz
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bl |
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802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN B

Lowest Channel

®

Ref 15 dBm

RBW 1 MHz
VBW 3 MHz

Att 35 dB SWT 20 ms

Delta 1 [T1 ]

5
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248717

AT4@
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Highest Channel

Ref 15 dBm

RBW 1 MHz
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4
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802.11 ac 80 MHz mode CHAIN A

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.72 dB
Ref 15 dBm Attt 35 dB SWT 20 ms 88.221153846 MHz
Offget 2.1 dB OBW 15.150000000 MHz

10 TETRET T LTI (T

jn,mwwwr\, ~14.15 dBm
- M s
y\/u-'\/ w 5.242294308 GHz

-0 Temp [T [T Ofw]
.89 dBm

.25235(¢000 GHz

H G
E

o

F-10
Tamp 2 [T1 OBwW)
1.15 dBm
2o .,]\D;ﬂ:’"l?jl B *V\ . Ty UUU _CHZ

802.11 ac 80 MHz mode CHAIN B

<® REW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -1.57 dB
Ref 15 dBm Att 35 dB SWT 20 ms 88.369230769 MHz
Offget 2.1 dB OBW 75.15000¢000 MHz
10 TETRET T LTI (T
wa“w¢w\/wwv“mit -1¢.70 dBm
1 T2
/] P 5.242384615 GHz
-0 TEmo |1 [T ofw]
.39 dBm
0 5.25235(0000 GHz
Tep (2 [T1 OBW]
1 1.01 dBm
ol
— WEV;;\ dBm ‘lV\ . UUUU0 _GHZ

halliC W

F-30
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Section 15.407 Subclause (a) (2) / RSS-210 A9.2. (2). Maximum output power, Peak power spectral
density and antenna gain

SPECIFICATION

FCC 15.407: For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW (23.98 dBm) or 11 dBm +
10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

RSS-210: The maximum conducted output power shall not exceed 250 mW (23.98 dBm) or 11 + 10
logl0 B, dBm, whichever power is less. The power spectral density shall not exceed 11dBm in any
1.0 MHz band. The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10log B, dBm, whichever
power is less. B is the 99% emission bandwidth in MHz.

Within the emission bandwidth, when the peak spectral density per MHz over any continuous
transmission exceeds the average (10 logl0 B) value by more than 3 dB, the permissible power spectral
density shall be reduced by the excess amount.

RESULTS

The maximum conducted output power was measured using the channel power integration method
according to point E) 2) b) (Method SA-1) of Guidance 789033 DO1.

In the measure-and-sum approach for MIMO mode, the conducted emission level (e.g., transmit
power or power in specified bandwidth) is measured at each antenna port. The measured results at
the various antenna ports are then summed mathematically to determine the total emission level
from the device. Summing is performed in linear power units (mW—not dBm).

For MIMO mode, the Measure and add 10 log(N4nt) dB, (where N4nt is the number of outputs)
technique was used according to the Guidance for Emission Testing of Transmitters with
Multiple Outputs in the Same Band 662911 D01 Multiple Transmitter Output v02 dated
05/28/2013..

With this technique, spectrum measurements are performed at each output of the device, and the
quantity /0 log(Nant) dB is added to each spectrum value before comparing to the emission limit.
Number of outputs = 2.

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

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

For MIMO mode, the Guidance on directional Gain calculations according to the Guidance for
Emission Testing of Transmitters with Multiple Outputs in the Same Band 662911 D01 Multiple
Transmitter Output v02 dated 05/28/2013. was used.

The peak power spectral density (PPSD) was measured using the method according to point F)
(Method SA-1) of Guidance 789033 DO1.
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The e.i.r.p. levels are calculated by adding the declared maximum antenna gain (dBi).

For MIMO mode, the Guidance on directional Gain calculations according to the Guidance for
Emission Testing of Transmitters with Multiple Outputs in the Same Band 662911 D01 Multiple
Transmitter Output v02 dated 05/28/2013 was used.
The number of transmit antennas (NANT) are 2 and the number of spatial streams (Nss) are 2 and
therefore the Array Gain is 0 dB.

1. 802.11a mode (see next plots).

CHAIN A Maximum declared antenna gain = 3.7 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)
5260 MHz 14.74 18.34 3.674 7.374
5300 MHz 15.18 18.78 4.594 8.194
5320 MHz 13.76 17.36 2.877 6.577
CHAIN B Maximum declared antenna gain = 3.7 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)
5260 MHz 14.86 18.46 4.130 7.830
5300 MHz 15.05 18.65 4.120 7.820
5320 MHz 14.08 17.68 3.310 7.010

Measurement uncertainty = +1.5 dB

Verdict: Pass

2.802.11 n20 MHz and 802.11 ac 20 MHz modes. (see next plots).

Note: the test was performed with 802.11 n20 MHz mode which is the same modulation scheme as

802.11 ac 20 MHz.

CHAIN A Maximum declared antenna gain = 3.7 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)
5260 MHz 14.96 18.66 4.39 8.09
5300 MHz 14.79 18.49 4.19 7.89
5320 MHz 14.19 17.89 3.59 7.29
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CHAIN B Maximum declared antenna gain = 3.7 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)
5260 MHz 14.88 18.58 4.34 8.04
5300 MHz 14.79 18.49 4.27 7.97
5320 MHz 13.74 17.44 3.11 6.81

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 3.7 dBi

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
5260 MHz 13.73 13.55 16.65 20.35
5300 MHz 13.72 13.77 16.76 20.46
5320 MHz 12.77 12.60 15.61 19.31

MIMO CHAIN A+B. PPSD/MHz

Maximum declared antenna gain = 3.7 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)'
5260 MHz 2.72 2.55 5.73 5.56 9.43 9.13
5300 MHz 2.71 2.78 5.72 5.79 9.42 9.49
5320 MHz 1.66 1.52 4.67 4.53 8.37 8.23

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.
Measurement uncertainty = +1.5 dB

Verdict: Pass

3.802.11 n40 MHz and 802.11 ac 40 MHz modes. (see next plots).

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

CHAIN A Maximum declared antenna gain = 3.7 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)
5270 MHz 15.79 19.49 3.02 6.72
5310 MHz 12.59 16.29 -0.05 3.65
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CHAIN B Maximum declared antenna gain = 3.7 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)
5270 MHz 15.78 19.48 2.87 6.57
5310 MHz 13.15 16.85 0.50 4.20

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 3.7 dBi

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
5270 MHz 13.78 13.46 16.63 20.33
5310 MHz 9.70 9.98 12.97 16.67
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 3.7 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)'
5270 MHz 0.90 0.60 3.91 3.61 7.61 7.31
5310 MHz -2.94 -2.71 0.07 0.3 3.77 3.77

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass

4.802.11 ac 80 MHz mode. (see next plots).

CHAIN A Maximum declared antenna gain = 3.7 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)
5290 MHz 12.43 16.13 -2.46 1.24
CHAIN B Maximum declared antenna gain = 3.7 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)
5290 MHz 12.48 16.18 -2.32 1.38
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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)
5290 MHz 10.75 10.44 13.61 17.31
Measurement uncertainty = £1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 3.7 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) '
5290 MHz -4.11 -4.47 -1.1 -1.46 2.6 2.24

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass
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802.11a mode CHAIN A

Lowest Channel

% Agilent

Mirl 5.267 11 GHz

Ref 1@ dBm Atten 28 dB 3.674 dBm

#Avyg

LDQ m%mw

18 fr, \

46/ o 5

gf{st M‘HMW Mﬂw

PAvy

18@

Wl 52

Center 5.260 BA GHz Span 48 MHz

#Res B 1 MHz #BH 3 MHz Sweep 1.06E ms (1000 pts)
Channel Power Power Spectral Density

14.74 dBm /27.4500 MHz -59.65 dBm/Hz
Middle Channel

4 Agilent

Mkrl 5.296 82 GHz

Ref 1@ dBm Rtten 28 dB 4,494 dBm

#Hvy A

Log = T—r— ——

T / N

4B/ o Y

Offst ™ iy

dg e e

PAvg

18@

Wl 52

Center 5,308 B8 GHz Span 48 MHz

#Res BW 1 MHz #YBH 3 MHz Sweep 1.066 ms (1008 pts)
Channel Power Power Spectral Density

15.18 dBm /26.6580 MHz -59.87 dBm/Hz
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% Agilent
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Ref 1@ dBm

Atten 260 dB

Mirl 5.326 79 GHz
2.877 dBm

#Hvg

i Lo o e

Log
14

7

dB/

Offst

ot

2.1

L

dB T

FAvg

168
WL 352

Center 5,320 80 GHz
#Res B 1 MHz

Channel Power

#YEH 3 MHz

13.76 dBm /26.581@ MHz

Span 48 MHz
Sweep 1.06E ms (1000 pts)

Power Spectral Density

-60.49 dBm/Hz

802.11a mode CHAIN B

Lowest Channel

% Agilent

Ref 1@ dBm

Atten 260 dB

Mirl 5.261 38 GHz
4.138 dBm

#Hvg

IS T

Log
14

dB/

Offst -

2.1 ot

dB peet™

FAvg
18@

WL 352

Center 5.260 80 GHz
#Res B 1 MHz

Channel Power

#YEH 3 MHz

14.86 dBm /27.447@ MHz

Span 48 MHz
Sweep 1.06E ms (1000 pts)

Power Spectral Density

-59.52 dBm/Hz
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Ref 1@ dBm Atten 2@ dB

Mirl 5.384 62 GHz
4.128 dBm

#Hvg

s ¥ e

FAvg
18@

WL 352

Center 5,308 80 GHz
#Res BHW 1 MHz #WBH 3 MHz

Channel Power

15.85 dBm /27.297@ MHz

Span 48 MHz
Sweep 1.06E ms (1000 pts)

Power Spectral Density

-59.31 dBm/Hz

Highest Channel

% Agilent

Ref 1@ dBm Atten 2@ dB

Mirl 5.316 14 GHz
3.318 dBm

#Hvg %
Log
14 /

4B/ S

Offst e

2.1 "

dB L

FAvg
18@

WL 352

Center 5,320 80 GHz
#Res BHW 1 MHz #WBH 3 MHz

Channel Power

14.88 dBm /27.503@0 MHz

Span 48 MHz
Sweep 1.06E ms (1000 pts)

Power Spectral Density

-60.31 dBm/Hz
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802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN A

Lowest Channel

RBW 1 MHz
VBW 3 MHz
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Highest Channel
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Middle Channel
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802.11 n20 MHz and 802.11 ac 20 MHz modes CHAIN A+B

Lowest Channel. Chain A.

@
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Middle Channel. Chain A.

Ref 15 dBm
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Highest Channel. Chain A.
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802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN A

Lowest Channel

Ref 15 dBm Att 20 dB
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802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN B

Lowest Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 2.87 dBm

Ref 15 dBm Att 20 dB SWT 20 ms 5.261355000 GHz

T
M‘ﬁn71~““—~_-“Wn Yo' e it %

. ' N
mm M

F-30

-_4a0 D 100 L 100

F-50

-60

--70

F-80

Center 5.27 GHz 6.5 MHz/ Span 65 MHz

Tx Channel

Highest Channel

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 0.50 dBm

Ref 15 dBm Att 20 dB SWT 20 ms 5.302590000 GHz

10 £fslat 0 Hp

:?10 //AAHN/ - ) I ,ﬂ"‘ o ‘N——H\\

F-20

=-30

w“""‘u?lﬁl}ww £l 100 WUMI

F-40

F-50

-60

--70

F-80

Center 5.31 GHz 6.5 MHz/ Span 65 MHz

Tx Channel

Report N°(NIE): 40079RRF.003 Page 127 of 310 2013-10-28



AT4@

WireLess
802.11 n40 MHz and 802.11 ac 40 MHz modes CHAIN A+B

Lowest Channel. Chain A.
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Highest Channel Chain A.
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802.11 ac 80 MHz mode

@

802.11 ac 80 MHz mode
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802.11 ac 80 MHz mode CHAIN A+B
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Section 15.407 Subclause (b) (2) / RSS-210 A9.2. (2). Undesirable radiated emissions (Transmitter)

1 to 40 GHz
SPECIFICATION

For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz (68.23 dBuV/m at 3 m distance). Devices operating in the
5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must meet all applicable
technical requirements for operation in the 5.15-5.25 GHz band (including indoor use) or alternatively
meet an out-of-band emission EIRP limit of -27 dBm/MHz in the 5.15-5.25 GHz band.

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

Frequency Range Field strength (u1V/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 40000 500 54 3

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

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

RESULTS:

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

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

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

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

The equipment transmits continuously in the selected channel 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 on either the operating channel or the modulation mode.

See test results in Appendix A for details.

Frequency range 1 GHz-40 GHz

The results in the next tables show the maximum measured levels in the 1-40 GHz range including the
restricted band 5.35-5.46 GHz (see next plots).

For OFDM modulation modes (802.11a, 802.11n20, 802.11n40 and 802.11ac80), a preliminary
measurement in the central channel in the range 1-18 GHz was performed to determine the worst case.
The lowest and highest channels were measured for out-of-band emissions for the worst case (802.11a).

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

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

1. WiFi 5GHz 802.11 a mode

Lowest frequency 5260 MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
15.779 \ Peak 40.39 +4.09
21.0300 \Y Peak 49.95 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
15.7821 \ Peak 38.83 +4.09
21.0400 \Y Peak 49.5 +4.09
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Middle frequency 5300 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside

restricted band 5.35-5.46 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.95 +4.09
5.3903 v
Average 48.23 +4.09
15.9016 \4 Peak 40.11 +4.09
21.1900 \Y Peak 50.89 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.41 +4.09
5.3868 v
Average 48.26 +4.09
21.1900 \4 Peak 50.54 +4.09

Highest frequency 5320 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside

restricted band 5.35-5.46 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.61 +4.09
5.3508 v
Average 48.22 +4.09
21.2799 \Y Peak 50.83 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.40 +4.09
5.3939 v
Average 48.26 +4.09
21.2799 \4 Peak 49.87 +4.09
Verdict: PASS
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2. WiFi 5GHz 802.11 n20 mode.
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Middle frequency 5300MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside restricted

band 5.35-5.46 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.31 +4.09
5.4294 A%
Average 48.19 +4.09
15.9053 \% Peak 39.93 +4.09
21.2000 \" Peak 49.29 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.66 +4.09
5.4266 A%
Average 48.24 +4.09
21.2000 \% Peak 49.6 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.95 +4.09
5.3817 A%
Average 48.27 +4.09
21.2000 \" Peak 49.89 +4.09

Highest frequency 5320 MHz. Spurious emissions inside restricted band 5.35-5.46 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.95 +4.09
5.38993 v
Average 48.33 +4.09
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Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.79 +4.09
5.3517 v
Average 48.36 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.34 +4.09
5.3531 v
Average 48.61 +4.09

Verdict: PASS

3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5310 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside
restricted band 5.35-5.46 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.56 +4.09
5.3500 v
Average 48.49 +4.09
21.2400 \Y Peak 50.58 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.37 +4.09
5.3532 v
Average 48.26 +4.09
21.2400 \Y Peak 48.75 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.2 +4.09
5.3507 v
Average 48.31 +4.09
21.2400 \Y Peak 49.08 +4.09
Verdict: PASS
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Middle frequency 5290 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside
restricted band 5.35-5.46 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.41 +4.09
5.3536 v
Average 49.32 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.43 +4.09
5.35279 v
Average 48.54 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.43 +4.09
5.35279 v
Average 48.54 +4.09
21.16 \Y Peak 48.96 +4.09
Verdict: PASS
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FREQUENCY RANGE 1 GHz to 7 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5260 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B.
Middle frequency 5300 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B.
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Highest frequency 5320 MHz.
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2. WiFi 5GHz 802.11 n20 mode
Middle frequency 5300 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for Chain A, Chain B, Chain
A+B.
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3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5310 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for Chain A, Chain B, Chain
A+B.
4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5290 MHz.
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Note: The peak above the limit is the carrier frequency. This plot is valid for Chain A, Chain B, Chain
A+B.
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FREQUENCY RANGE 7 GHz to 12.75 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency 5260 MHz.
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Middle frequency 5300 MHz.
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Highest frequency 5320 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5300 MHz.
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4. WiFi 5GHz 802.11 ac80 mode
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3. WiFi 5GHz 802.11 n40 mode
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FREQUENCY RANGE 18 GHz to 26GHz.

1. WiFi 5GHz 802.11 a mode

Lowest frequency 5260 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5300 MHz.
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4. WiFi 5GHz 802.11 ac80 mode

Middle frequency 5290 MHz
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FREQUENCY RANGE 26 GHz 40GHz.

No spurious signals were found in all modulations and channels tested.
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(This plot is valid for both SISO and MIMO).
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Radiated spurious emissions at band-edges and inside restricted band 5.35 — 5.46 GHz.

1. WiFi 5GHz 802.11 a mode
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Highest frequency 5320 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5300 MHz.
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3. WiFi 5GHz 802.11 n40 mode

Highest frequency 5310 MHz.
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APPENDIX C: Test results for 5.47 GHz — 5.725
GHz band
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TEST CONDITIONS

Power supply (V):

Vnominal = 3.3 Vde
Type of power supply = DC voltage from HMC/NGFC test board.
Type of antenna = External attachable PIFA antenna.

Declared Gain for antenna = 4.8 dBi

Operating frequencies in the sub-band 5.47-5.725 GHz.

-For IEEE 802.11a, the equipment uses channels 100, 104, 108, 112, 116, 120, 124, 128, 132, 136, 140.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channels 100, 104, 108, 112, 116, 120, 124, 128, 132,
136, 140.
For 40 MHz bandwidth the equipment uses channels 102, 110, 118, 126, 134.

-For IEEE 802.11ac, there are three bandwidths:

For 20 MHz bandwidth the equipment uses channels 100, 104, 108, 112, 116, 120, 124, 128, 132,
136, 140, 144.

For 40 MHz bandwidth the equipment uses channels 102, 110, 118, 126, 134,142.

For 80 MHz bandwidth the equipment uses channels 106, 122, 138.

TEST FREQUENCIES:

For WiFi a/n20/ac20:

Lowest channel (100): 5500 MHz

Middle channel (120): 5600 MHz

Highest channel (140) 5700 MHz for 802.11n20 and 5720 MHz (144) for 802.11ac20

For WiFi n40/ac40:

Lowest channel (102): 5510 MHz

Middle channel (118): 5590 MHz

Highest channel (134) 5670 MHz for 802.11n40 and 5710 MHz (142) for 802.11ac40

For WiFi ac80:

Lowest channel (106): 5530 MHz
Middle channel (122): 5610 MHz
Highest channel (138): 5690 MHz
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The test set-up was made in accordance to the general provisions of ANSI C63.10: 2009 and FCC KDB
789033 DO1 General UNII Test Procedures v01r03 and FCC KBD 662911 D01 Multiple Transmitter
Output v02 dated 05/28/2013.

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

For 802.11n/ac modes 802.11n20/ac20 (20 MHz channel bandwidth), 802.11n40/ac40 (40MHz channel
bandwidth) and 802.11ac80 (80MHz channel bandwidth) mode the EUT can transmit at both CHAIN A
and CHAIN B RF outputs individually and simultaneously.

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

The data rates of 6Mb/s for 802.11a, HT4 (SISO) for 802.11n20/ac20 and n40/ac40, and VHT6 (SISO)
for 802.11 ac80 were selected based on preliminary testing that identified those rates corresponding to
the worst cases for output power and spurious levels at the band edges.

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

The PC was using the Intel test utility DRTU Version “DRTU 1.7.1-752 & DRTU 1.7.1-777”

During transmitter test the EUT was being controlled by the Intel DRTU tool to operate in a continuous
transmit mode on the test channels as required and in each of the different modulation modes.

The conducted RF output power at each chain was adjusted according to the client’s supplied Target
values (see following table) using the Intel DRTU tool and measuring the power by using a calibrated
average power meter. Measured values for adjustment were within -0.2 dB/+0.3 dB respect to the Target
values.
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BW Channel / SISO SISO MIMO at both
Mode (MH2) Freq. Chain A Chain B ports A and B
(dBm) (dBm) (dBm)
5.47-5.725 GHz Band
802.11a 20 100 /5500 12 12 n/a
104 /5520 16,5 16,5 n/a
120 /5600 16,5 16,5 n/a
136 /5680 16 15 n/a
140 /5700 11,5 13 n/a
802.11n 20 100 /5500 12 12 9,00
104 /5520 16,5 16,5 13,50
120 /5600 16,5 16,5 13,50
136 /5680 16 15 13,50
140 /5700 11,5 13 11,00
802.11n* 40 102 /5510 9 9 7,00
110 /5550 16,5 16,5 13,50
118 /5590 16,5 16,5 13,50
134 /5670 15,5 14,5 12,00
802.11ac 20 144 /5720 16,5 16,5 13,50
802.11ac 40 142 /5710 16,5 16,5 13,50
802.11ac 80 106 /5530 8,5 8,5 6,50
122 /5610 13 13 11,50
138 /5690 15 15 13,50

CONDUCTED MEASUREMENTS

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

RADIATED MEASUREMENTS

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

For radiated emissions in the range 1 GHz-40 GHz that is performed at a distance closer than the
specified distance, an inverse proportionality factor of 20 dB per decade is used to normalize the
measured data for determining compliance.

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

rotated 360°.

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

Report N°(NIE): 40079RRF.003

Page 177 of 310

2013-10-28




RESULTS

1. 802.11a mode (see next plots).

99 % and 26 dB Bandwidth
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CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 17.900 19.000 17.950
26 dB bandwidth (MHz) 27.010 33.008 26.871
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 17.950 21.550 18.050
26 dB bandwidth (MHz) 26.379 39.832 27.795
Measurement uncertainty (kHz) +21.7

2.802.11 n20 MHz and 802.11 ac 20 MHz (except channel 144) modes. (see next plots).

CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 18.600 19.250 18.550
26 dB bandwidth (MHz) 24.869 31.528 25.317
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5500 MHz 5600 MHz 5700 MHz
99% bandwidth (MHz) 18.650 19.450 18.650
26 dB bandwidth (MHz) 24.839 33.532 26.149
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n20 MHz mode which is the same modulation scheme as

802.11 ac 20 MHz.
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802.11 ac 20MHz (channel 144):
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CHAIN A
Frequency
5720 MHz
99% bandwidth (MHz) 23.220

26 dB bandwidth (MHz) 27.876 in UNII 3, 16.049 in UNII 4 and 43.934 (Total)
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5720 MHz
99% bandwidth (MHz) 22.500

26 dB bandwidth (MHz)

26.001 in UNII 3, 15.425 in UNII 4 and 41.482 (Total)

Measurement uncertainty (kHz)

+21.7

3.802.11 n40 MHz and 802.11 ac 40 MHz (except channel 142)modes. (see next plots).

CHAIN A
Lowest frequency | Middle frequency | Highest frequency
5510 MHz 5590 MHz 5670 MHz
99% bandwidth (MHz) 36.500 38.500 37.000
26 dB bandwidth (MHz) 42.302 72.275 62.128
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Middle frequency | Highest frequency
5510 MHz 5590 MHz 5670 MHz
99% bandwidth (MHz) 36.400 37.500 36.600
26 dB bandwidth (MHz) 42.212 66.826 45.953
Measurement uncertainty (kHz) +21.7

Note: the test was performed with 802.11 n40 MHz mode which is the same modulation scheme as

802.11 ac 40 MHz.
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802.11 ac 40MHz (channel 142):
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CHAIN A
Frequency
5710 MHz
99% bandwidth (MHz) 37.200

26 dB bandwidth (MHz) 45.787 in UNII 3,11.171 in UNII 4 and 56.844 (Total)
Measurement uncertainty (kHz) +21.7
CHAIN B
Frequency
5710 MHz
99% bandwidth (MHz) 37.600

26 dB bandwidth (MHz) 50.369 in UNII 3, 13.189 in UNII 4 and 63.510 (Total)
Measurement uncertainty (kHz) +21.7
4. 802.11 ac 80 MHz mode. (see next plots).
CHAIN A
Lowest frequency | Highest frequency Highest frequency
5530 MHz 5610 MHz 5690 MHz
99% bandwidth (MHz) 75.000 75.150 75.450
26 dB bandwidth (MHz) 81.009 88.021 87.088 in UNII 3+5.598
in UNII 4 and 92.617
(Total)
Measurement uncertainty (kHz) +21.7
CHAIN B
Lowest frequency | Highest frequency Highest frequency
5530 MHz 5610 MHz 5690 MHz
99% bandwidth (MHz) 74.850 75.150 75.750
26 dB bandwidth (MHz) 81.730 88.130 96.153 in UNIIL 3+ 18.509
in UNIL 4 and 114.663
(Total)
Measurement uncertainty (kHz) +21.7
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802.11a mode CHAIN A
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Middle Channel
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5.580614385 GHz
-0 Temp [T [T1 OFwW]
-/ e T e
L 10 M‘W Wm 5.58905¢000 GHz
1‘IM‘1"W Tem&l&m. |
A 4.4 dBm 7_ TEm
L, 5.61060 GHz
-30
[~ i
Highest Channel
® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -2.33 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.795512821 MHz
Offfet 2.3 dB OBW 18.050000000 MHz
10 TIETREgT L [ TL[J
ottt f e -14.68 dBm
[NM WJM\ 5.686194308 GHz
= T T Temp |1 [T Ofw]
-1.89 dBm
B 5.690904000 GHz
-0 Temp |2 [T1 OBW]
1 -4.17 dBm
Y Dl -18. 1.3 ™ I UBYSUU00 _GHE,

S
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802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) CHAIN A

Lowest Channel

AT4...-..

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.55 dB
Ref 15 dBm Att 35 dB SWT 20 ms 24.869871795 MHz
Offget 2.3 dB oBW 18.60000¢000 MHz
10 TETRET T LTI (T
WMMM ~19.64 dBm
. 5.487357051 GHz
-0 Temp [T [T1 OFwW]
L 5.490650000 GHz
Temp |2 [T1 ORW]
1 1 -1.99 dBm
20 Dl -18.717 '1% PRSASES] OU0 H
[~ i
Middle Channel
® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 1.30 dB
Ref 15 dBm Att 35 dB SWT 20 ms 31.528846154 MHz
Offget 2.3 dB oBW 19.250004000 MHz
F10 Jhmmn »N\uu.m\ el vN"’ TMarRkgr L LTI []J
-1%.96 dBm
1 P 5.58364(0385 GHz
-0 Temp |1 [T Ofw]
-¢.87 dBm
L " \k‘\“ 5.590300000 GHz
M Pogp o (11 ofm
D1 yi- dBm Wy —d .00 amm
W".UM 5.609 WQ'_O GHz

F-30
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Highest Channel

AT4C

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -0.85 dB
Ref 15 dBm Att 35 dB SWT 20 ms 25.317307692 MHz
Offget 2 das oBW 18.550004000 MHz
10 TETRET T LTI (T
MM -29.28 dBm
EK«HNMW Q“M“N\F< 5.687274923 GHz
-0 Temp [T [T1 OFwW]
5.690700000 GHz
-0 Temp |2 [T1 OBwW]
-1.76 dBem
Y Dl -18.41 ;‘mm U9 U0 _GHZ
L u

il

4 har

802.11 ac 20MHz: Channel 144. Total Bandwidth

Ref 15 dBm

Att 35 dB

RBW 500 kHz
VBW 2 MHz
SWT 20 ms

Delta 1

[T1 ]
0.45 dB
43.934230769 MHz

TN

" ey

OBW 43.22000

000 MHz

TIETRgT T

o

TTT
-1§.23 dBm
.697121538 GHz

Temp [1 [T1 ORW]

-1.32 dBm
000 GHz

Offget 2. dB
F10
o
F-10
8 dBm
Mi
F-30
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26 dB BW inside UNII 3 sub-band:

®

RBW 500 kHz

AT4C

Delta 1 [T1 ]

VBW 2 MHz 26.35 dB
Ref 15 dBm Att 35 dB SWT 20 ms 27.876538462 MHz
Offfet 2.3 dB L OBW 43.220000000 MHz
10 e \aade - TETRET L LTI |7
-1¢.23 dBm
5.697121538 GHz
o b Tem [T T o)
;';/1'/ \\\( -1.32 aBm
on 5.70824¢000 GHz
e %% T1 ofw]
8 dBm ¥ PR s
L o 5.7314M000
-30

26 dB BW inside UNII 4 sub-band:

@

RBW 500 kHz

Delta 1 [T1 ]

VBW 2 MHz -25.90 dB
Ref 15 dBm Att 35 dB SWT 20 ms 16.049615385 MHz
offfert 2.4 dB L OBW 43.220000000 MHz
10 TR W)Y Al
TETRYT T T TT T
1¢.12 dBm
5.725004154 GHz
o
T Temp |1 [T1 OFW]
B _4.32 dBm
10 on 708244000 GHz
ﬁﬂﬂwwﬁhqﬂi ofw]
8 dBm -
P
--30
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AT4...-..

802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) CHAIN B

Lowest Channel

® RBW 500 kHz Delta 1 [T1 ]

VBW 2 MHz 0.50 dB
Ref 15 dBm Att 35 dB SWT 20 ms 24.839743590 MHz
Offget 2. dB OBW 18.65000¢000 MHz

10 TETRET T LTI (T
WM -19.33 dBm
i T 5.487437179 GHz

-0 Temp L [TL OBW]
-4.09 amm

5.490650000 GHz
Temp |2 [T1 ORW]
1 1 -1.41 dBm

F-10

D1 -18.65 d VE FRSACRS/S10AN ASACLC R CTE

" Iy,

Middle Channel

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -2.21 dB
Ref 15 dBm Att 35 dB SWT 20 ms 33.532051282 MHz
Offget 2. dB OBW 19.45000¢000 MHz
kb AL, " | LI T T

10 W TETRET T LTI (T
-14.28 dBm
| L o 5.583511538 GHz

0 4 ‘{ Temp |1 [T Ofw]

~{.92 dem
n 5.590204000 GHz

F-10
T
IO Ll S
w.m dBm
W 5.60965 V&W\E‘Z{;\
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Highest Channel

AT4C

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.98 dB
Ref 15 dBm Att 35 dB SWT 20 ms 26.149358974 MHz
Offfet 2.3 dB OBW 18.650000000 MHz
10 TETRET T LTI (T
AL iy -14.47 dBm
1 T 5.686844154 GHz
-0 Temp [T [T1 OFwW]
-¢.57 dBm
. N 5.690654000 GHz
Temp |2 [T1 ORW]
M ‘\\Ll ~(.43 dBm
D1 -17.
L oo ! ‘ﬁ.'\%‘5.70930 000 GHz
[~ i
802.11 ac 20MHz: Channel 144. Total Bandwidth.
® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 0.02 dB
Ref 15 dBm Att 35 dB SWT 20 ms 41.482692308 MHz
Offfet 2.3 dB OBW 42.500000000 MHz
10 N g S P e TETRET T LTI (T
-14.58 dBm
5.69899¢154 GHz
-0 T Temp |1 [T Ofw]
?/ \ ~§.71 dBm
. Rl Myt 5.708664000 GHz
1 o (2 [l OFW]
D dBm = BT
. 5% 000 GHz
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AT4C

WireLess
26 dB BW inside UNII 3 sub-band:

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz 24.78 dB
Ref 15 dBm Attt 35 dB SWT 20 ms 26.001923077 MHz
Offget 2.3 dB L OBW 42.500000000 MHz

1o g """"'vfw"- TIETRYT T LTI
-1%.58 dBm
5.698994154 GHz

- m o T Temp |1 [T1 ORW]
_— o -4.71 dBm
L 10 WLl My 5.70866§000 GHz

s o |2 [T1 OFwW]

D - dBm = BT
oo 5% \ii\::i:

26 dB BW inside UNII 4 sub-band:

® RBW 500 kHz Delta 1 [T1 ]
VBW 2 MHz -24.77 dB
Ref 15 dBm Attt 35 dB SWT 20 ms 15.425000000 MHz
Offget 2.3 dB OBW 42.500000000 MHz

1o N o TIETRET T T T[T
.34 dBm
5.724861538 GHz

-0 T Temp [T [T1 OBW]
,?/ \ -§.71 dBm

. m 5.708660000 GHz
v o o |2 BTl oBwW)

D - dBm = BT
. 5% \TQ:JZ}:
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802.11 n40 MHz and 802.11 ac 40 MHz modes (except channel 142) CHAIN A

Lowest Channel

® RBW 1 MHz
VBW 3 MHz

Ref 15 dBm Att 35 dB SWT 20 ms

Delta 1

4

2.

[T1 ]
-0
302564

AT4....

.04
103

dB
MHz

OBW j

6.

50000

000

MHz

F10

TIET R

T

o

.48869]

T {TT
-2

7
.55
026

dBm
GHz

3
—
|

Temp

1

o

.49180

TT1 of
-1

W]
.74
000

dBm
GHz

F-10

Temp

2

-52830

[T1 OF
-1

W]
.82
000

dBm
GHz

i 5

F-30 ,{\’MW
Wi

by

Middle Channel

® RBW 1 MHz Delta 1 [T1 ]

VEW 3 MHz ~0.31 dB
Ref 15 dBm Att 35 dB SWT 20 ms 72.275641026 MHz
Offget 2.3 dB OBW J8.50000¢000 MHz

10 WM M"N\'J‘ TETRET L LTI |7
b -12.21 dBm
| 5.552214103 GHz

= 7 l\ Temp |1 [T1 OBW]
~2.22 dBm
L 1 /\\J’W ‘4‘\‘%\‘!"/\5.57050 000 GHz

EMIE. T dBm ESAL A T 3
5.60900000 z
20 oy

F-30
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Highest Channel

®

Ref 15 dBm Attt 35 dB

AT4C

WireLess

RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.07 dB
SWT 20 ms 62.128205128 MHz

Offget 2.3 dB

OBW {7.00000¢000 MHz

il

TETRET T T[]
{3 -14.00 dBm
5.637723077 GHz

H G
E

Temp |1 [T1 ORW]

.25 dBm
A 5.651504000 GHz
10 z W, T T1 OBW
p1 -1 M PN !
4.71 dBm
B 04000 GHz
=

W

802.11 ac 40MHz: Channel 142. Total Bandwidth

Ref 15 dBm Attt 35 dB

RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 1.35 dB
SWT 20 ms 56.844871795 MHz

Offget 2.3 dB

Jaath: it

OBW 347.20000¢000 MHz

F10
%/l‘w/

LW TETRYT L [ TL[]

4 -1¢.73 dBm
5.679143590 GHz

Temp [1 [T1 ORW]
1.61 dBm
5.69130¢000 GHz

Ar@ |2 (11 ofw]

F-10
M)

.28 dBm
0p0 GHz
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AT4C

WireLess
26 dB BW inside UNII 3 sub-band:

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 24.85 dB
Ref 15 dBm Attt 35 dB SWT 20 ms 45.787179487 MHz
Offget 2.3 dB OBW 3J7.200000000 MHz

o

10 g TETRET T LTI (T
yl‘/ Fﬁ“ -14.72 dBm
-679143590 GHz

Temp |1 [T1 ORW]

1.61 dBm
/ 5.69130¢000 GHz

-10
T 2 [Tl OFW
Dl —-13 ™ u\ I L
WMWM .28 dBm
. - 090 GHz

H G
E

26 dB BW inside UNII 4 sub-band:

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -23.83 dB
Ref 15 dBm Attt 35 dB SWT 20 ms 11.171794872 MHz
Offget 2.3 dB OBW 3J7.200000000 MHz

10 LV, TETRET T LTI (T
i - .46 dBm
-724814667 GHz

5
-0 Temp |1 [T Ofw]
1.61 asm
// 5.691304000 GHz

F-10
T
s A AT (2 (11 o]
“mwm .28 dBm
M) - 090 GHz
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802.11 n40 MHz and 802.11 ac 40 MHz modes (except channel 142) CHAIN B

Lowest Channel

AT4...-..

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -1.19 dB
Ref 15 dBm Att 35 dB SWT 20 ms 42.212820513 MHz
Offget 2.3 dB OBW 46.400009000 MHz
F10 TMarRkgr L LTI []J
WW -1%.41 dBm
M M\J\N\?é 5.488941026 GHz
-0 Temp [T [T1 OFwW]
~4.es dmm
L 1 5.491900000 GHz
Temp |2 [T1 ORW]
34 . -1.27 dBm
=3 Dl -19 dem 3 \ e i
o \\N
_lfpa-«'l i "
1 span
Middle Channel
® RBW 1 MHz Delta 1 [Tl ]
VBW 3 MHz 0.45 dB
Ref 15 dBm Att 35 dB SWT 20 ms 66.826923077 MHz
Offget 2.3 dB OBW 47.500009000 MHz
1o VV/VM 'U\wu TIETRET T T T[T
. Th ~14.23 dBm
5.55387§923 GHz
-0 Temp |1 [T Ofw]
1.77 dBm
L 1 N "\ 5.571200000 GHz
[SEEVE v L RN [T1 oRu)
2.72 dBm
w 5.608700M0p cHz
-30
=
1 Span
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Highest Channel

AT4C

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -0.46 dB
Ref 15 dBm Att 35 dB SWT 20 ms 45.953846154 MHz
Offfet 2.3 dB OBW 36.600000000 MHz
Lo N P f/u " SN S
7 -14.95 dBm
5.645834897 GHz
-0 Temp [T [T1 OFwW]
3.43 aBm
10 5.651704000 GHz
1 1 Temp (2 [T1 OBW]
D1 -14,$8 qE S —
| A“ku 5.688304000 GHz
-20 vme“‘" ot
M
[~ i
1 span
802.11 ac 40MHz: Channel 142. Total Bandwidth.
RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.76 dB
Ref 15 dBm Att 35 dB SWT 20 ms 63.510256410 MHz
offfet 2.3 dB 0BW 17.60000¢4000 MHz
i P I Pe———
10 A TETRET T TTT [T
b -14.87 dBm
1 5.674529487 GHz
-0 Temp [T [T OFwW]
.06 dBm
5.691104000 GHz
L 1o "
1 TSggre [2 1T ofm
D dBm 1%
1.88 dBm
&ﬁﬁ% 5.72 GHz
-30
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26 dB BW inside UNII 3 sub-band:

AT4C

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 23.92 dB
Ref 15 dBm Att 35 dB SWT 20 ms 50.369230769 MHz
Offfet 2.3 dB OBW 37.600000000 MHz
Lo P e i i
A1 ‘x" TETRYT T T TT T
b -14.87 dBm
1 5.674529487 GHz
-0 Temp L [TL OBW]
.06 dBm
. 5.691104000 GHz
F-10 s
1 ey mp 2 [T1 OBwW]
D & 1. 68 dem
W‘;’ 5.72 GHz
-30
[~ i
1 span
26 dB BW inside UNII 4 sub-band:
® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -23.22 dB
Ref 15 dBm Att 35 dB SWT 20 ms 13.189743590 MHz
Offfet 2.3 dB OBW 37.600000000 MHz
- Wandda L Wi
10 \. ‘\,‘! TIarKkgr L TTLC (7
b .11 dBm
1 5.724850000 GHz
-0 Temp |1 [T Ofw]
.06 dBm
. 5.691104000 GHz
F-10 s
R w p (2 [T1 ORW)
& iy {1.88 aem
5.72 GHz
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802.11 ac 80 MHz mode (except channel 138) CHAIN A

Lowest Channel

® RBW 1 MHz
VBW 3 MHz

Ref 15.2 dBm Att 35 dB SWT 20 ms

Delta 1

81.

AT4...-..

[T1 ]
-0.41
009615385

dB
MHz

Offget 2.3 dB

OBW

15 -

00000¢000

MHz

F10

PASSVULY et WA

TIET R

T

o

T T[T
-23.26

.48953¢538

dBm
GHz

H G
E

, f;wmw/ -

P

-

o

[T1 Ofw]
-3.43

-492500¢000

dBm
GHz

F-10

[T1 OFW]
-3.75

-567500¢000

dBm
GHz

L _2q }
Dl -22. :me
n A

3

|
F__/_)-—F %
[ ™

ML,

Middle Channel

T Hd TS UUUY

1S3z

<§§> RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.94 dB
Ref 15.2 dBm Att 35 dB SWT 20 ms 88.021153846 MHz
Offget 2. dB OBW 15.15000¢000 MHz
10 TETRET T LTI (T
W/\»JW\!\, -19.04 dBm
oA R//\m‘k MMA\V T2 |s.5626259000 cHz
o — St
T [T1 OBW]
1.06 dBm
5.572350000 GHz
10 Texgp 2 [Tl OBw)
1 .91 dBm
D1 -18% M;/Bm -

F-20 Vi
MW

Moo,

Maing ol

F-30
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802.11 ac 80MHz: Channel 138. Total Bandwidth.

®

RBW 1 MHz

AT4@

Delta 1 [T1 ]

VBW 3 MHz 0.03 dB
Ref 15.2 dBm Att 35 dB SWT 20 ms 92.617307692 MHz
Offget 2 das OBW 15.45000¢000 MHz

10 TETRET L LTI |7
- \R/WWM‘V\/\IK T 11.14 dem
’\w—'\{ 5.63796%9231 GHz

o TEmp [T [T1 OF]
4.19 dBm
5.652200000 GHz

0 Telp |2 [T1 ORW)
: AA/J % 4.51 dBm
D}NM dEm "M 07654000 cHz

]

F-30

26 dB BW inside UNII 3 sub-band:

@

RBW 1 MHz

Delta 1 [T1 ]

VEW 3 MHz 19.60 dB
Ref 15.2 dBm Att 35 dB SWT 20 ms 87.088461538 MHz
Offget 2.3 dB OBW 15.450000000 MHz

10 TETRET L LTI |7
- R/WWM‘V\/\/\% s 11.14 dem
7""""/ ""\1(’\{ 5.637969231 GHz

= Temp [1 [ T1 OBwW]
.19 dBm
5.652200000 GHz

e Tl [2 [T ofw)
: YJ \“ 2.51 dBm
D%NVYWA‘ dem TAlEA 707650000 GHz

e S

F-30
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26 dB BW inside UNII 4 sub-band:

® Delta 1 [T1 ]

-19.73 dB
Ref 15.2 dBm 5.598076923 MHz
offget 2 OBW 75.450000000 MHz

10 TETRET L LTI |7
- M% T2 2.63 dBm
- 5.724988462 GHz

o TEmp [T [T1 OF]
4.19 dBm
5.652204000 GHz

0 Telp |2 [T1 ORW)
AA/J % 4.51 dBm
D}NM dEm "M 07654000 cHz

F-30

)

802.11 ac 80 MHz mode (except channel 138) CHAIN B

Lowest Channel

® Delta 1 [T1 ]
0.54 dB
Ref 15.2 dBm 81.730769231 MHz
Offget 2 OBW 14.85000¢000 MHz
10 TETRET L LTI |7
—-24.17 dBm
5.489208769 GHz
= TT N o |1 [ T1 OBW]
-3.56 dBm
5.492650000 GHz
e Tdmp |2 (T1 ofw]
T -3.09 dBm
L -0 " 5.567500000 GHz
D1 -22.75 ¢dBm
L t
b\l

—
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AT4@

WireLess
Middle Channel

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz -0.32 dB
Ref 15.2 dBm Att 35 dB SWT 20 ms 88.130769231 MHz
Offget 2. dB OBW 15.15000¢000 MHz
10 TETRET T LTI (T
- wMWW - -18.32 dBm
Y,jh./\/ w 5.56251%385 GHz
-0 TEmp [T [T1 OFwW]
1.55 dBm
5.572350000 GHz
10 Twp |2 [T1 oBw)
1 1; .96 dBm
Y Wj\ dBm x T TS UOUT G
L oaaar] K

W“‘M

F-30

802.11 ac 80MHz: Channel 138. Total Bandwidth.

® RBW 1 MHz Delta 1 [T1 ]
VBW 3 MHz 0.48 dB

Ref 15.2 dBm Attt 35 dB SWT 20 ms 114.663461538 MHz

Offget 2.3 dB OBW 15.750000000 MHz

M TETRET T T[]
T1 W ! MJ\"\,V T2 -1¢.58 dBm
? 5.628903846 GHz

F10

-0 T¢mp |1 [T1 ORW]
.0 dEm
5.652054000 GHz

-10
] ”\l\/ Te\l&z (T1 OFw]

U P -18 dBm

€.} as
M i 5.5 %w{gﬂo GHz
oA

F-30
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26 dB BW inside UNII 3 sub-band:

® RBW 1 MHz
VBW 3 MHz

Ref 15.2 dBm Att 35 dB SWT 20 ms

Delta 1 [T1 ]
20.10 dB

96.

AT4C

WireLess

153846154 MHz

Offget 2.3 dB
F10

OBW

15 -

75000

000 MHz

T

TIET R

T

T {TT
-1

.62890

7
.58 dBm
846 GHz

H G
FI

T

o

[ ——

Temp

[T1 Ofw]

.65205

.09 dBm
000 GHz

Tehﬁxz
|

[T1 OFW]

.18 dBm

5

Mo cniz

6. dBm
rﬂé‘éw

vy

F-30

26 dB BW inside UNII 4 sub-band:

<§§> RBW 1 MHz
VBW 3 MHz

Ref 15.2 dBm Att 35 dB SWT 20 ms

Delta 1 [T1 ]
—-20.00 dB
18.509615385 MHz

Offget 2.3 dB
F10

OBW

5.

75000

000 MHz

vt T e

TIET R

T

.724811

T {TT

7
.90 dBm
308 GHz

Téemp

.65205

TT1 of

W]
.09 dBm
000 GHz

Teﬁﬁx

2

2 T

[T OF

W]
.18 dpm

AT

w0 GHz

F-30

Ty
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AT4@

WireLess

Section 15.407 Subclause (a) (2) / RSS-210 A9.2. (3). Maximum output power, Peak power spectral
density and antenna gain

SPECIFICATION

FCC 15.407: For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW (23.97 dBm) or 11 dBm +
10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the peak power spectral
density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.825 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 1 W (30 dBm) or 17 dBm + 10 log B, where B is the 26-dB
emission bandwidth in MHz. In addition, the peak power spectral density shall not exceed 17 dBm
in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the peak power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

RSS-210: For the band 5.47-5.725 GHz the maximum conducted output power shall not exceed 250
mW (23.97 dBm) or 10 + 10 logl0 B, dBm, whichever power is less. The power spectral density
shall not exceed 11dBm in any 1.0 MHz band. The maximum e.i.r.p. shall not exceed 1.0 W (30
dBm) or 17 + 10log B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.

For the band 5.725-5.825 GHz the maximum conducted output power shall not exceed 1.0 W (30
dBm) or 17 + 10 logl0 B, dBm, whichever power is less. The power spectral density shall not
exceed 17 dBm in any 1.0 MHz band. The maximum e.i.r.p. shall not exceed 4.0 W or 23 + 10 logl0
B, dBm, whichever power is less. B is the 99% emission bandwidth in MHz.

Within the emission bandwidth, when the peak spectral density per MHz over any continuous
transmission exceeds the average (10 logl0 B) value by more than 3 dB, the permissible power spectral
density shall be reduced by the excess amount.

RESULTS

The maximum conducted output power was measured using the channel power integration method
according to point E) 2) b) (Method SA-1) of Guidance 789033 DO1.

For channel 144 ac20MHz, channel 142 ac40 MHz and channel 138 ac80MHz the maximum conducted
output power was measured using the method according to point H) 2) b) (ii) (Integration across the
entire U-NII band) of the Guidance for IEEE 802.11ac and Pre-ac Device Emissions Testing “Guidance
644545 V01 for IEEE802.11ac”. 644545 D01 Guidance for IEEE 802.11ac v01r01 dated 04/08/2013.
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Conducted output power within a U-NII band:

AT4@

Integrate over the band or integrate over a

span including the 26-dB EBWs of transmission segments within the band or integrate over
26-dB EBW of each transmission segment in the band and sum.

PU-NII 2ext
OR

F 3

F

< Punus —»|
I OR

.
L

Pu-nit 2ext
OR

Pa

L\ J

26 dB

I I NN I I S S -
F Y

A

Pu.nizext = Pa*+ Pg |
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Figure 6. Conducted Output Power Measurement Examples

WireLess

The peak power spectral density (PPSD) was measured using the method according to point F) (Method

SA-1) of Guidance 789033 D01

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

The number of transmit antennas (NANT) are 2 and the number of spatial streams (Nss) are 2 and

therefore the Array Gain is 0 dB.
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1. 802.11a mode (see next plots).

AT4@

WireLess

CHAIN A Maximum declared antenna gain = 4.8 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)
5500 MHz 11.81 16.61 1.01 5.81
5600 MHz 16.62 21.42 591 10.71
5700 MHz 11.23 16.03 0.332 5.132
CHAIN B Maximum declared antenna gain = 4.8 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)
5500 MHz 11.94 16.74 1.039 5.839
5600 MHz 16.88 21.68 5.827 10.627
5700 MHz 13.49 18.29 2.429 7.229

Measurement uncertainty = £1.5 dB

Verdict: Pass

2.802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144). (see next plots).

Note: the test was performed with 802.11 n20 MHz mode which is the same modulation scheme as

802.11 ac 20 MHz.

CHAIN A Maximum declared antenna gain = 4.8 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)
5500 MHz 11.75 16.55 1.04 5.84
5600 MHz 16.50 21.30 6.43 11.23
5700 MHz 11.81 16.61 1.27 6.07
CHAIN B Maximum declared antenna gain = 4.8 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)
5500 MHz 11.90 16.70 1.16 5.96
5600 MHz 16.78 21.58 6.77 11.57
5700 MHz 13.39 18.19 2.87 7.67
2013-10-28
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 4.8 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
5500 MHz 8.79 9.12 11.97 16.77
5600 MHz 13.32 13.54 16.44 21.24
5700 MHz 10.88 11.36 14.37 19.17
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 4.8 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)'
5500 MHz -2.24 -1.90 0.77 1.11 5.57 5.91
5600 MHz 2.34 2.56 5.35 5.57 10.15 10.37
5700 MHz -0.17 0.28 2.84 3.29 7.64 8.09

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = +1.5 dB

Verdict: Pass

802.11 ac 20MHz. Channel 144

CHAIN A Maximum declared antenna gain = 4.8 dBi
Frequency PPSD/MHz PPSD/MHz Maximum Maximum output
(dBm) per sub- e.ir.p. (dBm) per | conducted output power e.i.r.p.
band sub-band power (dBm) per (dBm) per sub-
sub-band band
UNII 3 | UNIT 4 | UNIT 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5720 MHz 4.68 4.67 9.48 9.47 14.87 9.63 19.67 14.43
CHAIN B Maximum declared antenna gain = 4.8 dBi
Frequency PPSD/MHz PPSD/MHz Maximum Maximum output
(dBm) per sub- e.i.r.p. (dBm) per | conducted output power e.i.r.p.
band sub-band power (dBm) per (dBm) per sub-
sub-band band
UNII 3 | UNIT 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5720 MHz 4.37 4.78 9.17 9.58 14.69 9.65 19.49 14.45
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

AT4@

WireLess

Frequency Maximum Maximum Total conducted Total output
conducted output | conducted output output power power e.L.r.p.
power per sub- power per sub- (dBm) (dBm)
band Chain A band Chain B
(dBm) (dBm)
UNII 3 | UNIT 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5720 11.81 6.84 11.81 6.88 14.82 9.87 19.62 14.67
MHz

Measurement uncertainty = £1.5 dB

Verdict: Pass

MIMO CHAIN A+B. PPSD/MHz

Maximum declared antenna gain = 4.8 dBi
Freq. PPSD/MHz per | PPSD/MHz per Total Total Total Total PPSD/MHz

sub-band Chain | sub-band Chain | PPSD/MHz per PPSD/MHz PPSD/MHz per per sub-band
A (dBm) B (dBm) sub-band Chain | per sub-band | sub-band Chain Chain B e.i.r.p.
A (dBm)' Chain B A e.ir.p. (dBm) (dBm)
(dBm)'
UNII 3 UNIIL 4 UNII 3 UNII 4 UNII 3 UNIL 4 | UNII 3 | UNIL 4 | UNIL 3 | UNII 4 UNII 3 UNII 4

5720 1.56 2.25 1.83 2.14 4.57 526 | 484 | 5.15 | 9.37 10.06 9.64 9.95
MHz

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

3.802.11 n40 MHz and 802.11 ac 40 MHz modes (except channel 142). (see next plots).

Note: the test was performed with 802.11 n40 MHz mode which is the same modulation scheme as

802.11 ac 40 MHz.

CHAIN A Maximum declared antenna gain = 4.8 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)
5510 MHz 9.04 13.84 -3.91 0.89
5590 MHz 16.88 21.68 4.13 8.93
5670 MHz 15.72 20.52 2.76 7.56
CHAIN B Maximum declared antenna gain = 4.8 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)
5510 MHz 9.36 14.16 -3.39 1.41
5590 MHz 16.79 21.59 4.13 8.93
5670 MHz 14.76 19.56 1.81 6.61
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 4.8 dBi

AT4@

WireLess

Frequency | Maximum conducted output Maximum conducted Total conducted Total output
power Chain A (dBm) output power Chain B output power power e.1.r.p.
(dBm) (dBm) A+B (dBm) A+B
5510 MHz 7.01 7.24 10.14 14.94
5590 MHz 13.80 13.49 16.66 21.46
5670 MHz 12.13 12.23 15.19 19.99
Measurement uncertainty = £1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 4.8 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)'
5510 MHz -6.12 -5.39 -3.11 -2.38 1.69 242
5590 MHz 1.47 0.35 4.48 3.36 9.28 8.16
5670 MHz -0.69 -0.62 2.32 2.39 7.12 11.92
Measurement uncertainty = +1.5 dB
Verdict: Pass
802.11 ac 40MHz. Channel 142.
CHAIN A Maximum declared antenna gain = 4.8 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted output power e.i.r.p. (dBm) per sub- e.i.r.p. (dBm) per
power (dBm) per (dBm) per sub- band sub-band
sub-band band
UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5710 MHz 15.91 3.6 20.71 8.4 2.88 -0.67 7.68 4.13
CHAIN B Maximum declared antenna gain = 4.8 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted output power e.i.r.p. (dBm) per sub- e.i.r.p. (dBm) per
power (dBm) per (dBm) per sub- band sub-band
sub-band band
UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5710 MHz 15.67 3.17 20.47 7.97 2.54 -0.94 7.34 3.86
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MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 4.8 dBi

AT4@

WireLess

Frequency Maximum Maximum Total conducted Total output
conducted output | conducted output output power power e.i.r.p.
power per sub- power per sub- (dBm) per sub- (dBm) per sub-
band Chain A band Chain B band band
(dBm) (dBm)
UNIT 3 | UNIT 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5710 13.2 0.78 12.97 0.75 16.09 3.77 20.89 8.57
MHz
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 4.8 dBi
Freq. PPSD/MHz per | PPSD/MHz per Total Total Total Total PPSD/MHz
sub-band Chain | sub-band Chain | PPSD/MHz per PPSD/MHz PPSD/MHz per | Chain B e.i.r.p. per
A (dBm) B (dBm) sub-band Chain | per sub-band | sub-band Chain sub-band (dBm)
A (dBm)' Chain B A e.ir.p. (dBm)
(dBm)'
UNIL3 | UNIL4 | UNIL3 | UNIL4 | UNI3 | UNIL4 | UNIL3 | UNIL4 | UNIL3 | UNIL 4 UNIL 3 UNII 4
5710 0.5 -2.93 0.27 -2.69 3.51 0.08 3.28 0.32 8.31 4.88 8.08 5.11
MHz
Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.
Measurement uncertainty = £1.5 dB
Verdict: Pass
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AT4@

4.802.11 ac 80 MHz mode (except channel 138). (see next plots).

WireLess

CHAIN A Maximum declared antenna gain = 4.8 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)
5530 MHz 8.72 13.52 -6.21 -1.41
5610 MHz 13.01 17.81 -1.93 2.87
CHAIN B Maximum declared antenna gain = 4.8 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)
5530 MHz 8.90 13.70 -5.70 -0.90
5610 MHz 13.39 18.19 -1.44 3.36

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 4.8 dBi

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
5530 MHz 6.71 6.66 9.7 14.50
5610 MHz 11.87 11.88 14.89 19.69
Measurement uncertainty = +1.5 dB
Verdict: Pass
MIMO CHAIN A+B. PPSD/MHz
Maximum declared antenna gain = 4.8 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)'
5530 MHz -7.71 -7.96 -4.7 -4.95 0.1 -0.15
5610 MHz -2.45 -3.06 0.56 -0.05 5.36 4.75

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = £1.5 dB

Verdict: Pass
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802.11 ac S0MHz. Channel 138.

AT4@

WireLess

CHAIN A Maximum declared antenna gain = 4.8 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted output power e.i.r.p. (dBm) per sub- e.i.r.p. (dBm) per
power (dBm) per (dBm) per sub- band sub-band
sub-band band
UNII 3 | UNIT 4 | UNIT 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5690 MHz 14.74 -2.57 19.54 2.23 -0.75 -6.38 4.05 -1.58
CHAIN B Maximum declared antenna gain = 4.8 dBi
Frequency Maximum Maximum output PPSD/MHz PPSD/MHz
conducted output power e.i.r.p. (dBm) per sub- e.i.r.p. (dBm) per
power (dBm) per (dBm) per sub- band sub-band
sub-band band
UNII 3 | UNIT 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5690 MHz 14.67 -2.41 19.47 -2.39 -0.90 -6.69 3.9 -1.89

MIMO CHAIN A+B. MAXIMUM OUTPUT POWER

Maximum declared antenna gain = 4.8 dBi

Frequency Maximum Maximum Total conducted Total output
conducted output | conducted output output power power e.i.r.p.
power per sub- power per sub- (dBm) per sub- (dBm) per sub-
band Chain A band Chain B band band
(dBm) (dBm)
UNIT 3 | UNIT 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4 | UNII 3 | UNII 4
5690 13.07 -3.70 13.03 -3.18 16.06 -0.42 20.86 4.38
MHz

Measurement uncertainty = £1.5 dB

Verdict: Pass

MIMO CHAIN A+B. PPSD/MHz

Maximum declared antenna gain = 4.8 dBi
Freq. PPSD/MHz per | PPSD/MHz per Total Total Total Total PPSD/MHz

sub-band Chain | sub-band Chain | PPSD/MHz per PPSD/MHz PPSD/MHz per per sub-band
A (dBm) B (dBm) sub-band Chain | per sub-band | sub-band Chain Chain B e.i.r.p.
A (dBm)' Chain B A e.i.r.p. (dBm) (dBm)
(dBm)'
UNIL3 | UNIL 4 | UNIL3 | UNIL4 | UNI3 | UNIL 4 | UNIL3 | UNIL4 | UNIL3 | UNIL 4 UNII_3 UNII 4

5690 | -1.67 -7.57 -2.26 -7.23 1.34 0.75 | -4.56 | 422 | 6.14 5.55 0.24 0.58
MHz

Note 1: The quantity 10*log 2 (two antennas) is added to the spectrum peak value according to document 662911 DO1.

Measurement uncertainty = £1.5 dB

Verdict: Pass
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WireLess
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WireLess
Middle Channel

% Agilent

Mirl 5.681 93 GHz

Ref 15 dBm Atten 38 dB 5.327 dBm

#Hwa T

Log - poomt e -

1@ /-"" \\

dB/ / y

gf?tst .,M )

dB et R
- )

FAvg

186

W1 32

Center 5.60@ BA GHz Span 58 MHz

#Fes BH 1 MHz #WBH 3 MHz Sweep 1.B66 ms (1008 pts)

Channel Power Power Spectral Density
16.88 dBm /39.8320 MHz -59.12 dBm/Hz
Highest Channel

% Agilent

Mirl 5.781 58 GHz

Ref 15 dBm Atten 38 dB 2.429 dBm

#Hvg 1

Log A

16 i i ",

dB/ i \

Offst

2.3 me Mo,

dB Hm-if"""l"' i |,

e '

FAvg

18@

Wl 52

Center 5.70@ BA GHz Span 48 MHz

#Res B 1 MHz #BH 3 MHz Sweep 1.06E ms (1000 pts)
Channel Power Power Spectral Density

13.49 dBm /27.7950 MHz -60.95 dBm/Hz

Report N°(NIE): 40079RRF.003 Page 212 of 310 2013-10-28



AT4@

WireLess
802.11 n20 MHz modes (except channel 144) CHAIN A
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WireLess
Highest Channel
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 1.27 dBm
rRef 15.2 dBm Att 20 dB SWT 20 ms 5.694960000 GHz
10 ££ 1 i=t -
Lo Y —
L, ral
1 |\'\
1w

Center 5.7 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 25.317 MHz Power 11.81 dBm

802.11 ac 20MHz : Channel 144

Power and PPSD in sub-band UNII 3:

RBW 1 MHzZ Marker 1 [T1 ]
VBW 3 MHz 4.68 dBm

Ref 15.2 dBm Att 20 dB SWT 20 ms 5.723725000 GHz

1o ffaolet B 1
o Py
[

L \
AV G|

-3

-4 WD 100 L 100 /

-5

Center 5.5975 GHz 27.5 MHz/ Span 275 MHz

Tx Channel

Report N°(NIE): 40079RRF.003 Page 214 of 310 2013-10-28



AT4@

WireLess
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802.11 ac 20MHz : Channel 144
Power and PPSD in sub-band UNII_3:
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802.11 n20 MHz and 802.11 ac 20 MHz modes (except channel 144) MIMO CHAIN A+B
Lowest Channel. Chain A

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -2.24 dBm

Ref 15.2 dBm Att 20 dB SWT 20 ms 5.492680000 GHz
1o Ffolet =)
o L

/WWWW‘\\Q

. / N
|JAV G / \‘\

|- 40 Do ol 100

Center 5.5 GHz 4 MHz/ Span 40 MHz

Tx Channel

Lowest Channel. Chain B

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -1.90 dBm

Ref 15.2 dBm Att 20 dB SWT 20 ms 5.504080000 GHz

1o £falet T

[

il

. / \,
F-20
avG \\\
F-30
f*/'_w’rﬁv”v: 100

_ S
x A ~~— ]
-s0

F-60

F-70

F-80

Center 5.5 GHz 4 MHz/ Span 40 MHz

Tx Channel

Report N°(NIE): 40079RRF.003 Page 218 of 310 2013-10-28



Middle Channel. Chain A
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802.11 ac 20MHz : Channel 144
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802.11 n40 MHz modes (except channel 142) CHAIN A
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Power and PPSD in sub-band UNII 4:
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Power and PPSD in sub-band UNII_3:

RBW 1 MHz
VBW 3 MHz

AT4@

WireLess

Marker 1 [T1 ]
2.54 dBm

Ref 15 dBm Att 20 dB SWT 20 ms 5.706675000 GHz
/"/ v N

. i
BT |- // \
AV G| L5 JJ/V

=4 inas 100 L ANl P/v//_'_',.,.,\

-5

—
R i
——,G
-7
Fl1
-8

Center 5.5%75 GHz 27.5 MHz/

Tx Channel

Power and PPSD in sub-band UNII 4:

RBW 1 MHz
VBW 3 MHz

Ref 15 dBm Att 20 dB SWT 20 ms

Span 275 MHz

Marker 1 [T1 ]
-0.94 dBm
5.726198462 GHz

F-30

- a0—=4

F-50

-60

--70

F-80

Center 5.775 GHz 12 MHz/

Tx Channel

Report N°(NIE): 40079RRF.003 Page 227 of 310

Span 120 MHz

2013-10-28



802.11 n40 MHz modes (except channel 142) CHAIN A+B
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802.11 ac40MHz : Channel 142
Power and PPSD in sub-band UNII 3: Chain A
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Power and PPSD in sub-band UNII 3: Chain B
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802.11 ac80MHz : Channel 138
Power and PPSD in sub-band UNII_3:
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802.11 ac80MHz : Channel 138
Power and PPSD in sub-band UNII_3:
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Section 15.407 Subclause (b) (3) / RSS-210 A9.2. (3). Undesirable radiated emissions (Transmitter)
1 to 40 GHz

SPECIFICATION

For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 GHz band
shall not exceed an EIRP of —27 dBm/MHz (68.23 dBuV/m at 3 m distance).

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

Frequency Range Field strength (WV/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
216 - 960 200 46 3
960 - 40000 500 54 3

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

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

RESULTS:

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

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

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

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

The equipment transmits continuously in the selected channel 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 on either the operating channel or the modulation mode.

See test results in Appendix A for details.

Frequency range 1 GHz-40 GHz

The results in the next tables show the maximum measured levels in the 1-40 GHz range including the
restricted band 5.35-5.46 GHz and adjacent bands 5.46-5.47 GHz and 5.725-5.825 GHz (see next plots).

For OFDM modulation modes (802.11a, 802.11n20, 802.11n40 and 802.11ac80), a preliminary
measurement in the central channel in the range 1-18 GHz was performed to determine the worst case.
The lowest channel was measured for out-of-band emissions for the worst case (802.11a). The highest
channel was measured for out-of-band emissions for channel 144 (ac20 mode 5720 MHz) since the
adjusted transmit power is higher than channel 140 (802.11a mode 5700 MHz) in both SISO and MIMO
modes.

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

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

1. WiFi 5GHz 802.11 a mode.

Lowest frequency (100) 5500 MHz. Out-of-band spurious in the 1-40 GHz range and inside restricted
band 5.35-5.46 GHz and 5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.08 +4.09
5.4687 v
Average 48.35 +4.09
21.9999 \4 Peak 50.75 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.13 +4.09
5.42590 v
Average 48.30 +4.09
22.0000 \Y Peak 48.78 +4.09

Report N°(NIE): 40079RRF.003 Page 242 of 310 2013-10-28



AT4@

WireLess

Middle frequency (120) 5600 MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.8018 \Y Peak 43.67 +4.09
22.3999 \4 Peak 50.44 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.8004 \Y Peak 48.95 +4.09
22.3999 \4 Peak 49.07 +4.09

Highest frequency (140) 5700 MHz. Out-of-band spurious emissions in the 1-40 GHz range and inside
adjacent band 5.725-5.825 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.00 +4.09
5.8212 v
Average 48.75 +4.09
22.8000 \4 Peak 49.10 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.01 +4.09
5.7255 v
Average 48.74 +4.09
17.1022 \Y% Peak 48.98 +4.09
22.8000 \4 Peak 47.97 +4.09
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Channel 104 (5520 MHz): Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz and

5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.11 +4.09
5.4472 v
Average 48.48 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.04 +4.09
5.4384 v
Average 48.41 +4.09

Channel 136 (5680 MHz). Out-of-band spurious emissions inside adjacent band 5.725-5.825 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.85 +4.09
5.8099 v
Average 48.75 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.94 +4.09
5.8133 v
Average 48.73 +4.09
Verdict: PASS
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Lowest frequency (100) 5500 MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46
GHz and 5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.72 +4.09
5.4689 v
Average 48.33 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.47 +4.09
5.3611 \Y4
Average 48.24 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.82 +4.09
5.4050 v
Average 48.18 +4.09

Middle frequency (120) 5600MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.8014 \Y Peak 44.37 +4.09
22.3991 \4 Peak 49.08 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.8017 \Y Peak 47.60 +4.09
22.3999 \4 Peak 49.39 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.7975 \Y Peak 43.62 +4.09
22.3999 \4 Peak 48.38 +4.09
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Highest frequency (140) 5700 MHz. Out-of-band spurious emissions inside adjacent band 5.725-5.825

GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.63 +4.09
5.7970 v
Average 48.76 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.76 +4.09
5.7253 v
Average 48.81 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.75 +4.09
5.8242 v
Average 48.7 +4.09

Channel 104 (5520 MHz): Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz and
5.46-5.47 adjacent band.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.68 +4.09
5.46028 v
Average 48.93 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.86 +4.09
5.4643 v
Average 48.42 +4.09
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Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.05 +4.09
5.42965 v
Average 48.26 +4.09

Channel 136 (5680 MHz). Out-of-band spurious emissions inside adjacent band 5.725-5.825 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.07 +4.09
5.82358 v
Average 48.74 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.13 +4.09
5.81925 v
Average 48.75 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.82 +4.09
5.82213 v
Average 48.74 +4.09

802.11 ac 20MHz:

Channel 144 (5720 MHz). Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.1625 \4 Peak 45.26 +4.09
22.8800 \Y% Peak 50.31 +4.09
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Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.1547 v Peak 46.38 +4.09
22.7999 \Y% Peak 49.16 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.1574 \Y Peak 46.89 +4.09
22.88 \Y% Peak 48.74 +4.09

Verdict: PASS

3. WiFi 5GHz 802.11 n40 mode

Lowest frequency (102) 5510MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz
and 5.46-5.47 adjacent band. Highest levels in bands.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.9 +4.09
5.46995 A%
Average 49.25 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.09 +4.09
5.46952 v
Average 48.34 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.48 +4.09
5.46928 v
Average 48.24 +4.09
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Middle frequency (118) 5590 MHz. Out-of-band spurious emissions in the 1-40 GHz range.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
22.3600 \Y Peak 48.12 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.7606 \4 Peak 46.22 +4.09
22.3599 \% Peak 48.16 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
16.7775 \4 Peak 43.32 +4.09
22.3600 \Y Peak 48.53 +4.09

Highest frequency (134) 5670MHz. Out-of-band spurious emissions inside adjacent band 5.725-5.825

GHz.
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.25 +4.09
5.81243 v
Average 48.72 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.95 +4.09
5.82315 v
Average 48.78 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.41 +4.09
5.81648 v
Average 48.74 +4.09
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Channel 110 (5550 MHz). 5510MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46
GHz and 5.46-5.47 adjacent band. Highest spurious levels in bands.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.57 +4.09
5.46382 v
Average 50.23 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.03 +4.09
5.46442 v
Average 49.09 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.37 +4.09
5.46722 \Y4
Average 48.50 +4.09
802.11 ac 40MHz:
Channel 142 (5710 MHz). Out-of-band spurious emissions in the 1-40 GHz range.
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
22.84 v Peak 48.55 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.137687 \Y Peak 49.85 +4.09
22.84 \% Peak 49.27 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.139 \Y Peak 46.56 +4.09
22.84 \% Peak 50.33 +4.09
Verdict: PASS
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Lowest frequency (106) 5530MHz. Out-of-band spurious emissions inside restricted band 5.35-5.46 GHz

and 5.46-5.47 adjacent band. Highest spurious levels in bands.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.71 +4.09
5.44756 v
Average 50.16 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.25 +4.09
5.44732 v
Average 49.74 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 60.05 +4.09
5.44732 v
Average 50.33 +4.09

Middle frequency (122) 5610MHz. Out-of-band spurious emissions in the 1-40 GHz range and emissions
inside restricted band 5.725-5.825 GHz adjacent bands.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
\Y Peak 58.63 +4.09
5.8193 A% Average 48.32 +4.09
22.4400 \% Peak 49.22 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
\Y% Peak 59.95 +4.09
5.8249 \Y Average 48.56 +4.09
16.8603 \4 Peak 44.35 +4.09
22.4400 \Y Peak 48.79 +4.09
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Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
\% Peak 61.39 +4.09
5.8214 A% Average 48.21 +4.09
16.8642 \Y Peak 42.46 +4.09
22.4400 \Y% Peak 48.27 +4.09
802.11 ac 80MHz:
Channel 138 (5690 MHz). Out-of-band spurious emissions in the 1-40 GHz range.
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
22.76 v Peak 47.29 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.0712 \% Peak 48.17 +4.09
22.76 v Peak 48.2 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.07 \% Peak 46.25 +4.09
22.76 v Peak 48.7 +4.09
Verdict: PASS
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FREQUENCY RANGE 1 GHz to 7 GHz.
WiFi 5GHz 802.11 a mode

Lowest frequency (100) 5500 MHz.

1 PK

R
\

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

Middle frequency (120) 5600 MHz.

iPpK

WMW

A

>
\

Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B,
Chain A+B.
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Highest frequency (140) 5700 MHz.

RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s

80

70

D2 6B.23 dB*

1 PK
VIEW

D1 54 dp* | I

Fso } )
d NWJJ/‘MW
Mrwmw
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B,
Chain A+B.

2. WiFi 5GHz 802.11 n20 mode

Middle frequency (120) 5600 MHz.

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s

80

70

D2 6B.23 dB*

1 PK
VIEW

60

D1 54 dp* ,
= |

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

Report N°(NIE): 40079RRF.003 Page 254 of 310 2013-10-28



AT4©@

WireLess
802.11ac20 mode: CH 144 5720 MHz.

® * REW 1 MHz
*VEW 1 MHz
Fef 80 dBuv/m = AtL = EWT =

F Buv./r t dB T 1
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VIEW .
=& T T T2
BT - Coeg ke T ety o i
o |
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=10
Start 1 GHz a0 MMz, Stop T GHz

Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B,
Chain A+B.
3. WiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.

=g |, L*‘_‘u,u‘m!l
.
2 AV 4 -
MAH :

Al ._.v""'h‘ l.\_/_r-*—a.____/"“w
s il

Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B,
Chain A+B.
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802.11ac40 mode: CH 142 5710 MHz.

® *RBW 1 MHz
*VBW 1 MHz

Ref 80 dBuV/m *Att 0 dB *SWT 1 s

80

70

D2 6p.23 dB~*

1 PK
VIEW

60

2 avig D1 54 dp* I

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

4. WiFi 5GHz 802.11 ac80 mode
Middle frequency (122) 5610 MHz.

@

_ e
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B,
Chain A+B.
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802.11ac80 mode: CH 138 5690 MHz.

®

Ref 80 dBuvV/m *Att 0 dB

*RBW 1 MHz
*VBW 1 MHz
*SWT 1 s
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Note: The peak above the limit is the carrier frequency. This plot is valid for both Chain A and Chain B,

Chain A+B.
FREQUENCY RANGE 7 GHz to 12.75 GHz.

1. WiFi 5GHz 802.11 a mode
Lowest frequency (100) 5500 MHz.
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency (120) 5600 MHz.
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802.11ac20 mode: CH 144 (5720 MHz)
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3. WiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.
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802.11ac40 mode: CH 142 (5710 MHz)
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4. WiFi 5GHz 802.11 ac80 mode
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802.11ac80 mode: CH 138 (5690 MHz)
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency (120) 5600 MHz.
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3. WiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.
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802.11ac40 mode: CH 142 (5710 MHz)
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4. WiFi 5GHz 802.11 ac80 mode
Middle frequency (122) 5610 MHz.
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802.11ac80 mode: CH 138 (5690 MHz)
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Middle frequency (120) 5600 MHz.
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2. WiFi 5GHz 802.11 n20 mode
Middle frequency (120) 5600 MHz.
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802.11ac20 mode: CH 144 (5720 MHz)
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3. WiFi 5GHz 802.11 n40 mode

Middle frequency (118) 5590 MHz.
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802.11ac20 mode:
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4. WiFi 5GHz 802.11 ac80 mode
Middle frequency (122) 5610 MHz.
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802.11ac80 mode: CH 138 (5690 MHz)
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(This plot is valid for both SISO and MIMO).
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Radiated spurious emissions at band-edges and inside restricted band 5.35 — 5.46 GHz and

adjacent band 5.46 — 5.47 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest Channel (100) 5500 MHz. Chain A.
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Channel 104. 5520MHz. Chain A.
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2. WiFi 5GHz 802.11 n20 mode

Lowest Channel (100) 5500MHz. Chain A.
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Lowest Channel (100) 5500MHz. Chain A+B.
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Channel 104. 5520MHz. Chain B.
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3. WiFi 5GHz 802.11 n40 mode
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Lowest Channel (102) 5510MHz. Chain A+B.
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4. WiFi 5GHz 802.11 ac80 mode

Lowest Channel (106) 5530MHz. Chain A.
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Lowest Channel (106) 5530MHz. Chain A+B.
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Radiated spurious emissions at band-edges and inside adjacent band 5.725 — 5.825 GHz.

1. WiFi 5GHz 802.11 a mode

Channel 136. 5680MHz. Chain A.
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Highest Channel (140) 5700 MHz. Chain A.
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2. WiFi 5GHz 802.11 n20 mode

Channel 136. 5680MHz. Chain A.

® = REW 1 MH=z
=WBwW 1 MH=z

Fef B0 dBuv/m ®*ALL 0 dBE EWT 1 =
1 PR
VIEW .

=0

30

—=20

10

b

--10

20

Start 5.725% GHz 10 MHz/S Stop 5.825 GHz

Channel 136. 5680MHz. Chain B.

® 1 MH=z
1 MHz
Ref 80 dBuv/m *Att 0 dB 1=
1PK
VIEW L LU M- vy
20
DB
=20 :
10
~-10
Start 5.725 GHz 10 MHz/ Stop 5.825 GHz

Report N°(NIE): 40079RRF.003 Page 305 of 310 2013-10-28



AT4@

WireLess

Channel 136. 5680MHz. Chain A+B.
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Highest Channel (140) 5700 MHz. Chain B.
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3. WiFi 5GHz 802.11 n40 mode

Highest Channel (134) 5670 MHz. Chain A.
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Highest Channel (134) 5670 MHz. Chain A+B.
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4. WiFi 5GHz 802.11 ac80 mode

Middle Channel (122) 5610 MHz. Chain A.
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Middle Channel (122) 5610 MHz. Chain B.
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