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FCC LISTED, REGISTRATION Parque Tecnologico de Andalucia,

NUMBER: 905266 ¢/ Severo Ochoa n° 2

29590 Campanillas/ Malaga/ Espafia
Tel. 952 61 91 00 - Fax 952 61 91 13
IC LISTED REGISTRATION NUMBER MALAGA. C.LE. A29 507 456
IC 4621A-1 Registro Mercantil de Malaga,Tomo 1169,
Libro 82, Folio 133, Hoja MA3729

TEST REPORT (MODIFICATION 1)
REFERENCE STANDARD:
USA FCC Part 15.247, 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the bands 902 - 928 MHz, 2400 -2483.5 MHz, and 5725 - 5850
MHz.

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

General Requirements and Information for the Certification of Radio Apparatus.

MIE ... : 40079RRF.002
. Firmado digitalmente por

Approved by A. Llamas / RF Lab. Manager AIeJa ndro LIamas Alejandro Llamas Rodriguez
(name / position & signature) ............... : ' ' & Rodriguez i%?,‘gé,zms'm'“ 13:51:33
Elaboration date .............cccoceeevieeennnn.n. : 2013-10-22
Identification of item tested ................ : 7260SDW
Trademark .......ccccooovveviiiiiiiiiiiee, : INTEL
Model and/or type reference ................. : 7260SDW
Serial number ..........ccceevvieeiieiieeeene, : TA#: H10137-002

WF MAC:001500D08635

BD MAC: 001500D08639
Other identification of the product ........ : Commercial name: 7260SDW

HW version: Engineering Sample

SW version: DRTU 1.7.1-752 & DRTU 1.7.1-775 & DRTU 1.7.1-777
For OEM factory installation:

FCC ID: PD97260SD

IC: 1000M-7260SD

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

DeSCription ......cccueeveveereeeniieeie e : 2x2 antenna configuration, solder-down module

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

Contact person: Steven Hackett

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

€-MAIL (e : steven.c.hackett@intel.com

Test samples supplier ......................... : Same as applicant

Manufacturer ............ccoccoeoenienennennn. : Same as applicant
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Test method requested ......................... See Standard

Standard ........cccoceceevivccncnininicneeeee.s. USA FCC Part 15.247 10-1-11 Edition: Operation within the bands 902 -
928 MHz, 2400 -2483.5 MHz, and 5725 - 5850 MHz.

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

Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 DO1 DTS
Meas Guidance v03r01 dated 09/04/2013.

Guidance for Emission 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.

Test procedure .........ccccecvveeeveeecveenneennne... PERF034
Non-standardized test method ................ N/A
Used instrumentation ............................. 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

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 2011/09 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
written permission of AT4 wireless, S.A.
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Competences and guarantees

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

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

In order to assure the traceability to other national and international laboratories, AT4 wireless has a calibration
and maintenance 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:

PODTO000: : Procedimiento para el calculo de incertidumbres de medida

Report N°(NIE): 40079RRF.002 Page 4 of 282 2013-10-22



AT4.©

Usage of samples

Samples undergoing test have been selected by: the client.

Sample S/01 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 CTFQQL1 08/01/2013
38067/29 ~ Cableof the DELL 08/01/2013

AC/DC Adapter
38067/30 AC/DC Adapter DELL LA90PM111 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 o
40079/09 USB cable -—- - - 26/09/2013
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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 2013-09-13 and finished on 2013-10-15.

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. = 19.1°C
Max. = 22.5°C
Relative humidity Min. =48 %
Max. = 55%
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. = 18.4°C
Max. = 20.5°C

Relative humidity Min. = 51%
Max. = 56%

Air pressure Min. = 1017 mbar
Max. = 1019 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. = 23.1°C
Max. = 25.1°C

Relative humidity Min. = 42.5 %
Max. = 48.5 %

Air pressure Min. = 1019 mbar
Max. = 1020 mbar

Shielding effectiveness > 100 dB

Electric insulation > 10 kQ

Reference resistance to earth <0,5Q
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Considering the results of the performed test according to standard USA FCC Parts 15.247 / RSS-210, the item
under test is IN COMPLIANCE with the requested specifications specified in the standard.

Summary

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
PERIOD AND ENVIRONMENTAL CONDITIONS”.

Remarks and comments

1.- No comments.

Testing verdicts

Not applicable .......c.cocveeriieiiieieeiecie e : NA
PaSS. ..o .
Fail oo, : F
Not MEASUTE.......ceoveriiiriiiieiieieeeeeeeeeee : NM

1. WiFi 2.4 GHz (802.11b/g/n20/n40)

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a) 6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-210 A8.4. (4) Maximum output power and p
.................. antenna gain

Section 15.247 Subclause (d) / RSS-210 AS.5. Emission limitations conducted p
.................. (Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance p
.................. (Transmitter)

Section 15.247 Subclause (¢) / RSS-210 A8.2. (b) Power spectral density

Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations radiated
.................. (Transmitter)
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2. WiFi 5.725 — 5.825 GHz (802.11a/n20/n40/ac80)

WireLESS

FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a) 6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-210 A8.4. (4) Maximum output power and p
antenna gain

Section 15.247 Subclause (d) / RSS-210 AS8.5. Emission limitations conducted p
(Transmitter)

Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance p
(Transmitter)

Section 15.247 Subclause (¢) / RSS-210 A8.2. (b) Power spectral density P

Section 15.247 Subclause (d) / RSS-210 AS8.5. Emission limitations radiated p
(Transmitter)

3. Bluetooth Low Energy
FCC PART 15 PARAGRAPH / RSS-210 VERDICT
NA| P | F [NM

Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a) 6 dB Bandwidth P

Section 15.247 Subclause (b) / RSS-210 A8.4. (4) Maximum output power and p
antenna gain

Section 15.247 Subclause (d) / RSS-210 AS.5. Emission limitations conducted P
(Transmitter)

Section 15.247 Subclause (d) / RSS-210 AS8.5. Band-edge emissions compliance p
(Transmitter)

Section 15.247 Subclause (¢) / RSS-210 A8.2. (b) Power spectral density

Section 15.247 Subclause (d) / RSS-210 AS.5. Emission limitations radiated
(Transmitter)
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APPENDIX A: Test results
“WiFi 2.4 GHz (802.11b/g/n20/n40)”
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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 = 3.24 dBi

TEST FREQUENCIES:

For WiFi 802.11b/g/n20:
Lowest channel (1): 2412 MHz
Middle channel (6): 2437 MHz
Highest channel (11): 2462 MHz

For WiFi 802.11n40:

Lowest channel (3): 2422 MHz
Middle channel (6): 2437 MHz
Highest channel (9): 2452 MHz

The test set-up was made in accordance to the general provisions of FCC DTS Measurement KDB
558074 DO1 DTS Meas Guidance v03r01.

For 802.11b/g modes the EUT can transmit at both CHAIN A and CHAIN B RF outputs individually but
not simultaneously.

For 802.11n modes 802.11n20 (20 MHz channel bandwidth) and 802.11n40 (40MHz channel bandwidth)
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.

WiFi 2.4 GHz: 802.11b, 802.11g, 802.11n20 (20 MHz channel bandwidth) and 802.11n40 (40MHz
channel bandwidth).

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 “OEDRTU 558x86” DRTU 1.7.1-752”.

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 data rates of 1Mb/s for 802.11b, 6Mb/s for 802.11g, HT4 (SISO)/HTS8 (MIMO) for 802.11n20 and
n40 were selected based on preliminary testing that identified those rates corresponding to the worst
cases for output power and band edge levels at restricted bands.
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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

Mode BW Channel / SISO Chain A SISO Chain B MIMO at both ports A and
(MHz) Freq. (dBm) (dBm) B (dBm)
802.11b 20 1/2412 15 14,5 n/a
6 /2437 15 14,5 n/a
11/2462 15 14,5 n/a
802.11g 20 1/2412 13,5 13 w/a
2/2417 16 15 n/a
6 /2437 16,5 15,5 n/a
10/2457 16 15,5 n/a
11/2462 14 14 n/a
802.11n 20 1/2412 13,5 13 12.50
2/2417 16 15 13.50
6 /2437 16,5 15,5 13.50
10/2457 16 15,5 13.50
11/2462 14 14 13.50
802.11n* 40 3/2422 12 10,5 8.50
4/2427 13 11,5 9.50
5/2432 15,5 13 12.00
6 /2437 16 14 13.00
772442 15,5 14 13.50
8 /2447 15 13,5 13.00
9/2452 14,5 13 12.00

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser
using a calibrated low loss RF cable. The reading in the spectrum analyser is compensated with the cable
loss at each measurement frequency.

RADIATED MEASUREMENTS

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

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

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

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

RESULTS

1. WiFi 2.4GHz 802.11 b mode

Occupied Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
99% bandwidth (MHz) 14.22 14.25 14.25 14.22 14.25 14.25
Measurement uncertainty (kHz) +21.7

2. WiFi 2.4GHz 802.11 g mode

Occupied Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
99% bandwidth (MHz) 17.16 17.25 17.67 17.97 17.19 17.19
Measurement uncertainty (kHz) +21.7

3. WiFi 2.4GHz 802.11 n20 mode

Occupied Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
99% bandwidth (MHz) 18.09 18.12 18.51 18.36 18.12 18.12
Measurement uncertainty (kHz) +21.7
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4. WiFi 2.4GHz 802.11 n40 mode

Occupied Bandwidth (see next plots).
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Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
99% bandwidth (MHz) 36.05 36.05 36.30 36.10 36.15 36.10
Measurement uncertainty (kHz) +21.7
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1. WiFi 2.4GHz 802.11 b mode
Lowest Channel: 2412 MHz. Chain A
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VBW 1 MHz -36.63 dBm
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Lowest Channel: 2412 MHz. Chain B.
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Middle Channel: 2437 MHz. Chain A

® RBW 300 kHz Marker 1 [T1 ]
VEW 1 MHz -37.73 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.422000000 GHz
10 Offfet 1.3 dB oBW J4.25000000 MHZ
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Middle Channel: 2437 MHz. Chain B
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Highest Channel: 2462 MHz. Chain A.

®
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RBW 300 kHz Marker 1 [T1
VBW 1 MHz 5.38 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.459480000 GHz
10 Offget 1. dB & OBW 14.25000¢000 MHz
Temp |1 [T1 ORW]
! NU\/\}U\/\I\/U\\ MM, S
T T 2.454924000 GHz
emp (2 [T1 ORW]
; an
2.46917¢000 GHz

Ll

F-20

m

\

]

Ny

F-50

F-60

F-70

F-80

-30

Center 2.462 GHz

Highest Channel: 2462 MHz. Chain B.

@

3 MHz/ Span 30 MHz
RBW 300 kHz Marker 1 [T1
VBW 1 MHz 4.89 dBm

Ref 10 dBm Att 30 dB SWT 5 ms 2.459480000 GHz
10 Offget 1.3 dB 1 oBW 14.250004000 MHz
¥ Temp |1 [T1 ORW]
Lo MN\}\/VU\N\ /\IWN\NV\‘A\ -§.93 dBm
- M/ \/ T2 2.454864000 GHz
1 P A7&A/ \ﬂdzaemp 2 [Tl OHBW)
. .
2.469114000 GHz

Ll

.

F-20

;K;MM /

R

w‘f‘w"ll'w

F-50 L

F-60

F-70

F-80

-30

Center 2.462 GHz
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2. WiFi 2.4GHz 802.11 g mode
Lowest Channel: 2412 MHz. Chain A

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -28.22 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1.3 dB oBW 17.16000¢000 MHz
/MWWMAMJAAPMMNWMﬂJNWMNNAUVNJA/VWJLAJKINMﬁmﬁwp 1 [T1 OBW]
- -4.16 dBm
o - -
2.403394000 GHz
TemA\ |2 [T1 OBW]
L, S
Mp20554000 GHz
-30
-40
-50
-60
--70
-80
-90
Center 2.412 GHz 3 MHz/ Span 30 MHz

Lowest Channel: 2412 MHz. Chain B

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -26.16 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1.3 dB oBW 17.250004000 MHz
wAN#W“WNNUMfAN\WNwhﬂhﬂNﬂv“WMMuM) Tgmp (1 [T1 ORW]
By /A—J"\/\\J M\ I [P
7 Tt>.40336¢000 cHz
Terp\ |2 [T1 ofw]
L, S
20614000 GHz
WA
-30
--40
--50
--60
--70
-80
-90
Center 2.412 GHz 3 MHz/ Span 30 MHz
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Middle Channel: 2437 MHz. Chain A

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -9.49 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1.3 d huuﬂvﬁALHWkam\mﬁ/"JmAWMJNJMﬂJWW W 17.67000¢000 MHz
Teyp |1 [T1 OBwW)
Lo 1 -4.62 dBm
?& Y2.42809 000 GHz
1, Temp Vq‘w[Tl O]
L Mw“ S
V$Nﬂyfp*d& 2.4€t$hnkm5iﬁtii;;
F-20
-30
-40
-50
-60
--70
-80
-90
Center 2.437 GHz 3 MHz/ Span 30 MHz

Middle Channel: 2437 MHz. Chain B

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -9.69 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1.3 d ﬁﬁlﬂwhﬂkﬂuﬂﬁ&A‘WNWAMmeruAmLMJWﬂ B 17.970004000 MHz
/‘M) Tenyp |1 [T1 ORW]
-4.29 dBm
Lo g
% ¥§.42794 000 GHz
1 Termp R’\\_.[..Tl OBW]
L, S
mewmwud 2.4jE%HMMwﬁ”EKE;
-20
-30
F-40
F-50
F-60
--70
-80
-90
Center 2.437 GHz 3 MHz/ Span 30 MHz
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Highest Channel: 2462 MHz. Chain A.

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -27.30 dBm

Ref 10 dBm Attt 30 dB SWT 5 ms 2.447000000 GHz

OBW 17.19000¢000 MHz

Nwﬂmmwmﬂvﬂwkﬂww/wvﬂmswp 1 [T1 OFW]

-4.01 dBm
T
2.45339¢000 GHz
Tempyf2 [T1 O#W]

22 0580000 GHz

U

H
o

F-40

F-50

F-60

F-70

F-80

-30

Center 2.462 GHz 3 MHz/ Span 30 MHz

Highest Channel: 2462 MHz. Chain B.

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -25.54 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.447000000 GHz
10 Offget 1. dB OBW 17.19000¢000 MHz
/MWWMNMWp 1 [Tl OFwW]
| -4.06 dBm
[0} TIT T
2.453390000 GHz
Termp\|2 [T1 Ofw)
L § S
M 2M70580000 GHz
. W,
i V‘Mdﬁkm
F-30
F-40
F-50
F-60
-70
F-80
-90
Center 2.462 GHz 3 MHz/ Span 30 MHz
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest Channel: 2412 MHz. Chain A

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -27.18 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1.3 dB oBW 18.09000¢000 MHz
WWWWW 171 o
L, = -¢.57 dBm
.40297¢000 GHz
Termp [T1 OBW]
L S
ﬂyﬂﬂw 2.%1064000 GHz
W
I--30
-40
-50
-60
--70
-80
-90
Center 2.412 GHz 3 MHz/ Span 30 MHz

Lowest Channel: 2412 MHz. Chain B

® RBW 300 kHz Marker 1 [T1 ]
VEW 1 MHz -29.21 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1.3 dB oBW 18.120009000 MHz
\UAMMW\¢#MﬁHJgﬂaN“*W\\ oy Uwﬁwudhwﬂm n\ﬁ»muuun\ 1 [Tl OFW]
Lo 1 i ~3.48 dBm
f .402944000 GHz
Terp |} [T1 ofw)
T S
‘Mw/ 2?\%(16 000 GHz
--20 U
-30
-40
--50
-0
70
-s0
-90
Center 2.412 GHz 3 MHz/ Span 30 MHz
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Middle Channel: 2437 MHz. Chain A

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -7.25 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1. 4MmM~Mhm¢M¢vM“uEIW¢va$wW¢M4wNAb 8.51000¢000 MHz
Temp Y1l [T1 ORW]
Lo i L= -1.13 dBm
N .427730000 GHz
Temp |2 ofw)
[vizw i m = ap
10 i -
2.446 mﬂ&hﬁﬁﬁ;
-20
-30
-40
-50
-60
--70
-80
-90
Center 2.437 GHz 3 MHz/ Span 30 MHz

Middle Channel: 2437 MHz. Chain B

® RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz -8.79 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.427000000 GHz
10 Offget 1. WMNMNMNMVAVMJhu\\/ﬁhw&wmﬂﬂﬂquka 18.36000¢000 MHZ
Termp\1l [T1 ORW]
o
Lo -1.06 dBm
.42779¢4000 GHz
1 Temp |24 [T1 OFW]
L . N
| b 2'4W
-20
F-30
-40
I-50
F-¢0
F-70
-80
-90
Center 2.437 GHz 3 MHz/ Span 30 MHz
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Highest Channel: 2462 MHz. Chain A.

® RBW 300 kHz
VBW 1 MHz
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Marker 1 [T1 ]
-24.57 dBm

Ref 10 dBm Att 30 dB SWT 5 ms 2.447000000 GHz
10 Offfet 1.3 dB OBW 18.120000000 MHz
MwMV“KN%UHN¢MHMk/MJvauwWMMMMMJL W) P
e
Lo ~4.51 dBm
.45294¢4000 GHz
Temp [T1 OFW]
10 N " 52 dan
2. Mg osqooo cHz
|- N
WW M
30
F-40
-s50
6o
70
-s0
-90
Center 2.462 GHz 3 MHz/ Span 30 MHz
Highest Channel: 2462 MHz. Chain B.
® REW 300 kHz Marker 1 [T1 ]
VBW 1 MHz —24.26 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.447000000 GHz
10 Offget 1.3 dB 0BW 18.12000¢000 MHz
wa#AMWWM%uw«WM\/whhuukvaﬂndUMJL- 1 [T1 oBW]
2
Lo 1 -1.53 dBm
452944000 GHz
Termp |4 [T1 ofw)
L 10 o5 ap
NWM 2.&4}&;}; 000 GHz
b M
30
F-40
50
60
70
-s0
-90
Center 2.462 GHz 3 MHz/ Span 30 MHz
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4. WiFi 2.4GHz 802.11 n40 mode
Lowest Channel: 2422 MHz. Chain A

® REW 500 kHz Marker 1 [T1 ]
VBW 2 MHz -28.51 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.447000000 GHz
10 Offfet 1.3 dB OBW 36.05000¢000 MHz
vmﬂuwwwnwmﬂwwk\‘memﬁmmuwwwvunm cmp |1 [T1 ORW]
Lo cally b ” 1. 12 dBm
2.404004000 GHz
Temp |2 [T1YoRW)
. ST
/J 2.4400%4000 GHz
-20 \1L\uﬂ\
-30 -
-40
-50
-¢0
-70
-80
-90
Center 2.422 GHz 5 MHz/ Span 50 MHz

Lowest Channel: 2422 MHz. Chain B

® RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz -0.80 dBm
Ref 10 dBm Attt 30 dB SWT 5 ms 2.437000000 GHz
10 Offget 1.3 dB OBW 36.050000000 MHz

1 [T1 OFW]

T memnft/wwniempt 477 aem

o T o
M YWeo0dooo cuz
Terp |2 [T1\ ofw)
L 10 P
/ 2.440 000 GHz
F-20
N'“w.

F-40

F-50

F-60

F-70

F-80

-30

Center 2.422 GHz 5 MHz/ Span 50 MHz
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Middle Channel: 2437 MHz. Chain A

® REW 500 kHz Marker 1 [T1 ]
VBW 2 MHz 7.95 dBm
Ref 10 dBm Att 30 dB SWT 5 ms N 2.447000000 GHz
10 Offget 1. *Jﬁyﬁhwﬂwdwukhhh [ JiA 0} BW 36.30000¢000 MHz
%ﬂmw*“ Te &ﬂﬂﬂh%aazw]
Lo 4.45 dBm
2.418§5¢000 GHz
Temp |2 (71 \oAw)
[VIEW]
= |, \-osas
r/\JMNMd 2.45515 GHz
-20
--30
--40
--50
--60
--70
--80
-390
Center 2.437 GHz 5 MHz/ Span 50 MHz

Middle Channel: 2437 MHz. Chain B

® RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz 0.18 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.437000000 GHz
10 Offget 1. dB kb OBW 36.10000¢000 MHz
- /J\m V‘Nlﬂuﬂ“i‘*%l [TE08u]
Lo #L Wsile ™ oo dem
2.418pP5¢000 GHz
Temp |2 (71 \o#wW)
. S
2.4550&4000 GHz
] b
1’\[\”\/
F-30
F-40
F-50
F-60
-70
F-80
-90
Center 2.437 GHz 5 MHz/ Span 50 MHz
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Highest Channel: 2452 MHz. Chain A.

® RBW 500 kHz Marker 1 [T1 ]
VBW 2 MHz 7.23 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.447000000 GHz
Bl
10 Offget 1. dB | A AL Loy BW 46.150000¢000 MHz
;;hwgwnw*”“wvAm RAJVMMA\\fﬁdeWWWW AANLQ§ZOIW]
L, 1.28 dBm
2.433p53000 GHz
Temp (2 [T1 \0oBW]
L S
2.4701:%\{000 GHz
F-30
F-40
F-50
F-60
-70
F-80
-90
Center 2.452 GHz 5 MHz/ Span 50 MHz

Highest Channel: 2452 MHz. Chain B.

® RBW 500 KkHz Marker 1 [T1 ]
VBW 2 MHz -26.52 dBm
Ref 10 dBm Att 30 dB SWT 5 ms 2.477000000 GHz
10 Offget 1. dB OBW 36.10000¢000 MHz
PN AT L~y
o |1 [TEJFZOIW]
= W %
Lo VILV WMe | 0o dem
2.433950000 GHz
Terp |2 [T1\o#wW)
N S
/ 2.4700%000 GHz
me "\M_\m
F-30
F-40
F-50
F-60
70
F-80
-90
Center 2.452 GHz 5 MHz/ Span 50 MHz
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Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a). 6 dB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

1. WiFi 2.4GHz 802.11 b mode

6 dB Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
6 dB Spectrum bandwidth (MHz) | 12.147 | 12.115 | 12.115 | 12.115 | 12.083 | 12.115
Measurement uncertainty (kHz) +89
Verdict: PASS
2. WiFi 2.4GHz 802.11 g mode
6 dB Bandwidth (see next plots).
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
6 dB Spectrum bandwidth (MHz) |16.378 [16.410 |16.378 |16.378 16.410 | 16.378
Measurement uncertainty (kHz) +89
Verdict: PASS
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3. WiFi 2.4GHz 802.11 n20 mode

6 dB Bandwidth (see next plots).
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Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
6 dB Spectrum bandwidth (MHz) |17.788 |17.756 |17.756 |17.756 17.788 17.756
Measurement uncertainty (kHz) +89
Verdict: PASS
4. WiFi 2.4GHz 802.11 n40 mode
6 dB Bandwidth (see next plots).
Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
6 dB Spectrum bandwidth (MHz) |35.192 |35.192 |35.448 |35.192 35.256 | 35.192
Measurement uncertainty (kHz) +89
Verdict: PASS
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1. WiFi 2.4GHz 802.11 b mode

Lowest Channel: 2412 MHz. Chain A.

AT4@

RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -1.75 dB
Ref 10 dBm Att 20 dB SWT 10 ms 12.147435897 MHz
10 Offget 1 dB Markgr 1 [T1]]
-0.44 dBm

aq RmM

R
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it

\

F-50

F-60

F-70

F-80

-30

Center 2.412 GHz

Lowest Channel: 2412 MHz. Chain B.

@

2 MHz/

RBW 100 kHz
VBW 300 kHz
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Delta 1 [T1 ]
-1.43

20

MHz

dB

Ref 10 dBm Att 30 dB SWT 20 ms 12.115384615 MHz
10 Offget 1. dB Markgr 1 [T1]]

-4.73 dBm

Lo A ﬂuMn/l‘d\AM\ M M\.«M JA A [o.a050a9000 cne

A
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Middle Channel: 2437 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.80 dB
Ref 10 dBm Att 20 dB SWT 10 ms 12.1153284615 MHz
10 Offget 1. dB Markgr 1 [T1]]

e | gy L
i ‘ i,
%

F-60

F-70

F-80

-30

Center 2.437 GHz 2 MHz/ Span 20 MHz

Middle Channel: 2437 MHz. Chain B.

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -1.04 dB
Ref 10 dBm Att 30 dB SWT 20 ms 12.1153284615 MHz
10 Offget 1. dB Markgr 1 [T1]]

-3.99 dBm

i MJ\AAM M..M\‘_M_J\m B loanooadion e

DI -1.3 dBQﬁA S
W/ \
o T

\
\

. W

F-50

F-60

F-70

F-80

-30

Center 2.437 GHz 2 MHz/ Span 20 MHz
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Highest Channel: 2462 MHz. Chain A.

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.27 dB
Ref 10 dBm Att 20 dB SWT 20 ms 12.083333333 MHz

10 Offget 1. dB Markdr 1 [T1]]

b gy L
WS ! \

L

1

bfv i o v\\!KA

F-50

F-60

F-70

-30

Center 2.462 GHz 2 MHz/ Span 20 MHz

Highest Channel: 2462 MHz. Chain B.

<g> RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.09 dB
Ref 10 dBm Att 30 dB SWT 20 ms 12.115384615 MHz
10 Offget 1. dB Markdr 1 [T1]]

1A AA#AAA.AAAuﬁ“A ‘AAA ANA«AAA A A .4559;Eé;i zij

A T

) \ \
i M
|/ \

)

F-50 T

F-60

F-70

-30

Center 2.462 GHz 2 MHz/ Span 20 MHz
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2. WiFi 2.4GHz 802.11 g mode
Lowest Channel: 2412 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.02 dB
Ref 10 dBm Att 20 dB SWT 20 ms 16.378205128 MHz
10 Offget 1. dB Markgr 1 [T1]]
-%.33 dBm
Lo 1 ] ] 2 2 f A A A A $-4039499872 GHz
o oG it ot ot | ol omaon o Ut onald s
-
F-10 \\\*
F-30
F-40
F-50
F-60
-70
F-80
-90
Center 2.412 GHz 2 MHz/ Span 20 MHz

Lowest Channel: 2412 MHz. Chain B

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.06 dB
Ref 10 dBm Att 30 dB SWT 20 ms 16.410256410 MHz
10 Offget 1. dB Markgr 1 [T1]]
—-4.64 dBm
o 2 " 2.403317%9872 GHz
O TN L L Vot g ey
\ A
F-10
F-30
F-40
F-50
F-60
70
F-80
-90
Center 2.412 GHz 2 MHz/ Span 20 MHz
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Middle Channel: 2437 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.08 dB

Ref 10 dBm Attt 20 dB SWT 20 ms 16.378205128 MHz

10 Offget 1. dB Markgr 1 [T1]]

-2.04 dBm
| 72 GHz

F-30

H G
E

F-40

F-50

F-60

F-70

F-80

-30

Center 2.437 GHz 2 MHz/ Span 20 MHz

Middle Channel: 2437 MHz. Chain B

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.34 dB
Ref 10 dBm Att 30 dB SWT 20 ms 16.378205128 MHz
10 Offget 1. dB Markgr 1 [T1]]
—-2.46 dBm
L, ] 4872 GHz
-20
F-30
F-40
F-50
F-60
70
-s0
-90
Center 2.437 GHz 2 MHz/ Span 20 MHz
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Highest Channel: 2462 MHz. Chain A

®

Ref 10 dBm Attt 20 dB

RBW 100 kHz
VBW 300 kHz
SWT 20 ms
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Delta 1 [T1 ]
-1.03 dB
16.410256410 MHz

10 Offget 1.3 dB

i

Markgr 1 [T1]]
-4.73 dBm
A 3-.4534994872 cHz

H G
E

) 1
S et e TR
)

F-10
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Center 2.462 GHz

Highest Channel: 2462 MHz. Chain B

Ref 10 dBm Attt 30 dB

2 MHz/

RBW 100 kHz
VBW 300 kHz
SWT 20 ms

Span 20 MHz

Delta 1 [T1 ]
-0.85 dB
16.378205128 MHz

Markgr 1 [T1]]

-4.56 dBm
Lo - i | | 1 ] A i 4 ] i 3-453411923 GHz
oyl n

N,

W
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F-40
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-30

Center 2.462 GHz
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3. WiFi 2.4GHz 802.11 n20 mode
Lowest Channel: 2412 MHz. Chain A

RBW 100 kHz
VBW 300 kHz

Delta

1

[T1

AT4@

]

-2.86 dB

Ref 10 dBm Att 20 dB SWT 20 ms 17.788461538 MHz
10 Offget 1 dB Markgr 1 [T1]]
—-4.65 dBm
o A 1 1 0 1 i A I L) | $-403029¢795 GHz
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Lowest Channel: 2412 MHz. Chain B

@

RBW 100 kHz
VBW 300 kHz

Delta 1

[T1

]
0.35 dB

Ref 10 dBm Att 30 dB SWT 20 ms 17.756410256 MHz
10 Offget 1. dB Markgr 1 [T1]]
—-4.21 dBm
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Center 2.412 GHz 2 MHz/ Span 20 MHz
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Middle Channel: 2437 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.79 dB
Ref 10 dBm Att 20 dB SWT 20 ms 17.756410256 MHz
10 Offget 1. dB Markgr 1 [T1]]
’J\‘ -1.72 dBm
=en L Eapan= ang o ¥ ¥
L i
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-90
Center 2.437 GHz 2 MHz/ Span 20 MHz

Middle Channel: 2437 MHz. Chain B

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz 0.03 dB

Ref 10 dBm Attt 30 dB SWT 20 ms 17.756410256 MHz

10 Offget 1. dB Markgr 1 [T1]]

—-3.43 dBm
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Center 2.437 GHz 2 MHz/ Span 20 MHz
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Highest Channel: 2462 MHz. Chain A

&= |

Highest Channel: 2462 MHz. Chain B
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VBW 300 kHz -0.08 dB
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VBW 300 kHz 0.09 dB
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4. WiFi 2.4GHz 802.11 n40 mode
Lowest Channel: 2422 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.21 dB
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Middle Channel: 2437 MHz. Chain A
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Highest Channel: 2452 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.38 dB
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4). Maximum output power and antenna gain

SPECIFICATION

The maximum peak conducted output power of the intentional radiator shall not exceed 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

RESULTS

The maximum Peak Conducted Output Power was measured using the channel integration method
according to point 9.1.2. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03r01
dated 09/04/2013. This method was used for 802.11g mode.

The maximum conducted (average) output power was measured using the method according to point
9.2.1.1. Option a) of Guidance for Performing Compliance Measurements on Digital Transmission
Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03rO1 dated
09/04/2013. This method was used for 802.11a, 802.11n20 and 802.11n40 modes.

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).

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

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 5/28/2013 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. WiFi 2.4GHz 802.11 b mode

MAXIMUM OUTPUT POWER. Conducted (average) output power (See next plot of worst case:
Highest power levels).

Maximum declared antenna gain: 3.24 dBi.

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B

Maximum conducted power (dBm) | 15.26 14.62 15.15 14.56 15.27 14.79

Maximum EIRP power (dBm) 18.50 17.86 18.49 17.80 18.51 18.03

Measurement uncertainty (dB) +1.5

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode

MAXIMUM OUTPUT POWER. Peak Conducted Output Power (See next plot of worst case: Highest

power level).

Maximum declared antenna gain: 3.24 dBi.
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Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Maximum conducted power (dBm) | 15.84 14.66 19.13 18.74 16.80 16.25
Maximum EIRP power (dBm) 19.08 17.90 22.37 21.98 20.04 19.49
Measurement uncertainty (dB) +1.5

Verdict: PASS

3. WiFi 2.4GHz 802.11 n20 mode

MAXIMUM OUTPUT POWER. Conducted (average) output power (See next plot of worst case:

Highest power level).

Maximum declared antenna gain: 3.24 dBi.

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Maximum conducted power (dBm) | 13.52 12.71 16.73 15.75 14.13 14.01
Maximum EIRP power (dBm) 16.76 15.95 19.97 18.99 17.37 17.25
Measurement uncertainty (dB) +1.5
Lowest frequency | Middle frequency | Highest frequency
MIMO 2412 MHz 2437 MHz 2462 MHz
Chain A+B Chain A+B Chain A+B
Port A | PortB | Port A | PortB | PortA | PortB
Maximum conducted power (dBm) | 12.65 12.09 13.51 13.37 13.29 12.83
Port A+B Port A+B Port A+B
Maximum conducted power (dBm) 15.39 16.45 15.84
Maximum EIRP power (dBm) 18.63 19.69 19.08
Measurement uncertainty (dB) +1.5
Verdict: PASS
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4. WiFi 2.4GHz 802.11 n40 mode

MAXIMUM OUTPUT POWER. Conducted (average) output power (See next plot of worst case:

Highest power level).

Maximum declared antenna gain: 3.24 dBi.
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Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Maximum conducted power (dBm) | 12.33 10.38 16.49 14.19 14.65 13.35
Maximum EIRP power (dBm) 15.57 13.62 19.73 17.43 17.89 16.59
Measurement uncertainty (dB) +1.5
Lowest frequency | Middle frequency | Highest frequency
MIMO 2422 MHz 2437 MHz 2452 MHz
Chain A+B Chain A+B Chain A+B
Port A | PortB | Port A | PortB | Port A | PortB
Maximum conducted power (dBm) 8.62 8.64 13.35 13.08 12.66 12.46
Port A+B Port A+B Port A+B
Maximum conducted power (dBm) 11.64 16.23 15.47
Maximum EIRP power (dBm) 14.88 19.47 18.71
Measurement uncertainty (dB) +1.5

Verdict: PASS

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power

is not required to be reduced from the stated values.
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1. WiFi 2.4GHz 802.11 b mode

Highest frequency 2462 MHz. Chain A.

# Agilent
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Fef 18 dEm

Atten 20 dB

#Avg

Log

18 o]

-~

dB/

Offst

1.28
dB

"‘\-\U/‘r/

PAvg
188

W1 52

Center 2.462 B GHz

Span 30 MHz

#Res BW 308 kHz #YBH 3 MHz Sweep 1AGE ms (1060 pts)

Channel Power

15.27 dBm /14.2500 MHz

Power Spectral Density

-56.27 dBm/Hz

2. WiFi 2.4GHz 802.11 g mode

Middle frequency 2437 MHz. Chain A.

2 Agilent

Ref 15 dBm
#Peak

Htten 30 dB

b

|

LaAw

M1 52

Center 2.437 80 GHz
#Res BH 1 MHz

Channel Power

19.13 dBm /16.3780 MHz

WEH 3 MHz

Span 30 MHz

Sweep 1AGE ms (1060 pts)

Power Spectral Density

-53.01 dBm/Hz
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3. WiFi 2.4GHz 802.11 n20 mode

SISO mode. Middle frequency 2437 MHz. Chain A.

# Agilent

Ref 18 dBm #Atten 30 dB
#Avg
Log e ey S
18
oo MJJ M"\M

0ffst

dB

PAvg
186
Hl s2
Center 2,437 B8 GHz Span 30 MHz
#Res BW 308 kHz #YBH 3 MHz Sweep 1066 ms (1600 prs)

Channel Power Power Spectral Density

16.73 dBm /18.5100 MHz -55.94 dBm/Hz

MIMO mode. Middle frequency 2437 MHz. Chain A.

3 Agilent

Ref 18 dBm #Atten 30 dB
#Fvg
Log

dB/
Dffst

1.28 -
dB e b

PAvg
160
Wl 32
Center 2.437 B0 GHz Span 38 MHz
#Res BHW 308 kHz #YBH 3 MHz Sweep 1AGE ms (1060 pts)

Channel Power Power Spectral Density

13.51 dBm /18.5100 MHz -53.17 dBm/Hz
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MIMO mode. Middle frequency 2437 MHz. Chain B.

3 Agilent

Ref 18 dBm #Atten 30 dB
#Fvg
Log

1@ SRS e S rnn—~ - M
dB/

Offst M”' \““‘-Mw

1.28
dB

PAvg
160
Wl 32
Center 2.437 B0 GHz Span 38 MHz
#Res BHW 308 kHz #WBH 3 MHz Sweep 1AGE ms (1060 pts)

Channel Power Power Spectral Density

13.37 dBm /18.3600 MHz -53.27 dBm/Hz

4. WiFi 2.4GHz 802.11 n40 mode

SISO mode. Middle frequency 2437 MHz. Chain A.

# Agilent

Eef 1@ dBm #Atten 30 4B
#Avg

LDQ o Y L \(("""r Lol has

18

A —— -

1.28
A il -

PAvg
186
Hl s2
Center 2,437 B8 GHz Span 66 MHz
#Res BW 518 kHz #YBH & MHz Sweep 1066 ms (1600 prs)

Channel Power Power Spectral Density

16.49 dBm /36.3000 MHz -59.11 dBm/Hz
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MIMO mode. Middle frequency 2437 MHz. Chain A.
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3 Agilent

Ref 18 dBEm

#Atten 30 dB

#Fvg

Log
1@

dB/

Offst

1.28
dB

s

PAvg
160

WL 52

Center 2.437 B0 GHz
#Res BW 518 kHz

Channel Power

13.35 dBm /36.3000 MHz

#YBH 5 MHz

Span BB MHz
Sweep 1AGE ms (1060 pts)

Power Spectral Density

-62.25 dBm/Hz

MIMO mode. Middle frequency 2437 MHz. Chain B.

# Agilent

Fef 1@ dBm

#Atten 30 dB

#Avg

Log
18

Lot

dB/

Offst

1.28

dB

PAvg
186

W1 52

Center 2.437 BB GHz
#Res BH 510 kHz

Channel Power

#BH 5 MHz

13.08 dBm /36.1000 MHz

Span 59.67 MHz
Sweep 1066 ms (1600 prs)

Power Spectral Density

-62.49 dBm/Hz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS: (See next plots)

1. WiFi 2.4GHz 802.11 b mode

Reference Level Measurement

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Reference Level Measurement 5.58 5.56 5.33 4.58 5.16 4.97
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / B:
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.42 /-24.44
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.67/-25.42
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.84 /-25.03

Verdict: PASS
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See next plots of worst case: Mode b. Highest Channel: 2462 MHz. Chain A.

Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1.3 dB

F-10

-20

D1 -24.$44 dBm

-30

F-40

F-80

-90

Start 30 MHz 297 MHz/ Stop 3 GHz

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

Plot 3 GHz to 6 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms
10 Offget 1. dB
-0
[VIEW]
-10
F-20
D1 24.84 dBm
F-30
F-40
F-50
F-60
[--80
-90
Start 3 GHz 300 MHz/ Stop 6 GHz
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Plot 6 GHz to 9 GHz:

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 62.25 dBm
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10 Offget 1. dB
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Plot 9 GHz to 12 GHz:
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Plot 12 GHz to 15 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1. dB
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--40
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Plot 15 GHz to 18 GHz:
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10 Offget 1. dB
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Start 15 GHz 300 MHz/ Stop 18 GHz
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Plot 18 GHz to 21 GHz:

®
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Plot 21 GHz to 24 GHz:

@
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Report N°(NIE): 40079RRF.002 Page 53 of 282

WireLESS

2013-10-22



AT4@

WireLESS

Plot 24GHz to 25 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 125 ms

10 Offsget 1. dB

F-10

D1 -24.%4 dBm

F-30

F-40
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Start 24 GHz 100 MHz/ Stop 25 GHz
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2. WiFi 2.4GHz 802.11 g mode

Reference Level Measurement
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Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Reference Level Measurement 2.76 1.54 5.13 4.87 2.40 2.04
(dBm)
Measurement uncertainty (dB) +1.5
Chain A/ B:
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -17.24/-18.46
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -14.87/-15.13
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -17.60/-17.96

Verdict: PASS (NOTE: The limit is set to -20 dBc since the maximum peak conducted output power was

measured for this mode.)
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See next plots of worst case: Mode g. Middle Channel: 2437 MHz. Chain A.

Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1.3 dB

F-10

D1 -14.87 dBm

F-20
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Start 30 MHz 297 MHz/ Stop 3 GHz

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

Plot 3 GHz to 6 GHz:

® RBW 100 kHz
VBW 300 kHz
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Plot 6 GHz to 9 GHz:

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -60.04 dBm
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Plot 9 GHz to 12 GHz:
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Plot 12 GHz to 15 GHz:
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Plot 15 GHz to 18 GHz:
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Plot 18 GHz to 21 GHz:
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Plot 21 GHz to 24 GHz:
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Plot 24GHz to 25 GHz:

® RBW 100 kHz
VBW 300 kHz
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3. WiFi 2.4GHz 802.11 n20 mode

Reference Level Measurement
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Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Reference Level Measurement 2.60 1.63 5.77 491 2.85 2.89
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / B:
Lowest frequency 2412 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -27.4/-28.37
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.23/-25.09
Highest frequency 2462 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -27.15/-27.11
Verdict: PASS
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See next plots of worst case: Mode n20. Middle Channel: 2437 MHz. Chain A.

Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms
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Start 30 MHz 297 MHz/ Stop 3 GHz
Note: The peak above the limit is the carrier frequency.

Plot 3 GHz to 6 GHz:
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Plot 6 GHz to 9 GHz:
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Plot 9 GHz to 12 GHz:
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Plot 12 GHz to 15 GHz:
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Plot 15 GHz to 18 GHz:
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Plot 18 GHz to 21 GHz:
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Plot 21 GHz to 24 GHz:
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Plot 24GHz to 25 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 125 ms

10 Offget 1.3 dB

F-10
F-20
D1 -24.%23 dBm
F-30
F-40
F-50

F-80

-30

Start 24 GHz 100 MHz/ Stop 25 GHz
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Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Reference Level Measurement -0.99 -3.35 3.32 0.87 1.69 0.30
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / B:
Lowest frequency 2422 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -30.99/-33.35
Middle frequency 2437 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -26.67 /-29.13
Highest frequency 2452 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -28.31/-29.70
Verdict: PASS
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See next plots of worst case: Mode n40. Middle Channel: 2437 MHz. Chain A.

Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms
10 Offget 1. dB
L, i
-10 |
F-20
Dl -26.67 dBm
-30
-40

/

-90

Start 30 MHz 297 MHz/ Stop 3 GHz

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

Plot 3 GHz to 6 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms
10 Offget 1. dB
-0
VIEW)|
&= |,
F-20
D1 -26.%7 dBm
F-30
F-40
F-50
-60
--80
-90
Start 3 GHz 300 MHz/ Stop 6 GHz
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Plot 6 GHz to 9 GHz:

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -59.61 dBm

Ref 10 dBm Attt 20 dB SWT 300 ms 7.318500000 GHz

10 Offget 1.3 dB

H G
E

F-10

F-20
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F-30

F-40

F-50

F-60

F-80

-30

Start 6 GHz 300 MHz/ Stop 9 GHz

Plot 9 GHz to 12 GHz:

® RBW 100 kHz Marker 1 [Tl ]
VBW 300 kHz -68.47 dBm

Ref 10 dBm Att 20 dB SWT 300 ms 9.000000000 GHz

10 Offget 1.3 dB
o
--10
--20
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--30
F-40
F-50
F-60
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-90

Start 9 GHz 300 MHz/ Stop 12 GHz
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Plot 12 GHz to 15 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1.3 dB

H G
E

F-10

F-20
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A oS O i e
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Start 12 GHz 300 MHz/ Stop 15 GHz

Plot 15 GHz to 18 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1.3 dB
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Start 15 GHz 300 MHz/ Stop 18 GHz
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Plot 18 GHz to 21 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1.3 dB

F-10
F-20
D1 -26.¢7 dBm
F-30
F-40
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F-80
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Start 18 GHz 300 MHz/ Stop 21 GHz

Plot 21 GHz to 24 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 300 ms

10 Offget 1.3 dB

F-20

D1 -26.%7 dBm

F-30

F-40

F-50

F-60

F-80

-30

Start 21 GHz 300 MHz/ Stop 24 GHz
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Plot 24GHz to 25 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 20 dB SWT 125 ms

10 Offget 1.3 dB

F-10
F-20
D1 -26.¢7 dBm
F-30
F-40
F-50

F-80

-30

Start 24 GHz 100 MHz/ Stop 25 GHz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the
highest level of the desired power. If the transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, the attenuation required shall be 30 dB instead of 20 dB.

RESULTS:

Note: Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-

2.39 GHz and 2.4835-2.5 GHz.

LOW FREQUENCY SECTION 2412 MHz. CONDUCTED.

1. WiFi 2.4GHz 802.11 b mode

See next plots.

Chain A
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Chain B
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VBW 300 kHz —-36.45 dBm
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Verdict: PASS
2. WiFi 2.4GHz 802.11 g mode
Chain A
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Chain B
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Verdict: PASS (NOTE: The limit is set to -20 dBc since the maximum peak conducted output power was
measured for this mode.)

3. WiFi 2.4GHz 802.11 n20 mode

Chain A
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Chain B
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VBW 300 kHz -29.72 dBm
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Verdict: PASS
4. WiFi 2.4GHz 802.11 n40 mode
Chain A
® REW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -33.99 dBm
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Chain B
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Verdict: PASS

Report N°(NIE): 40079RRF.002 Page 77 of 282 2013-10-22



AT4@

WireLESS

Section 15.247 Subclause (e) / RSS-210 A8.5. Power spectral density

SPECIFICATION

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

RESULTS

The maximum power spectral density level in the fundamental emission was measured using the
method of trace averaging with EUT transmitting at full power throughout each sweep according to
point 10.3. of Guidance for Performing Compliance Measurements on Digital Transmission Systems
(DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03r01 dated 09/04/2013. This
method was used for 802.11b, 802.11n20 and 802.11n40 modes.

For 802.11g mode the PKPSD (peak PSD) method was used since the maximum peak conducted
output power was measured for this mode.

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
5/28/2013.

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.

1. WiFi 2.4GHz 802.11 b mode

Power spectral density (See next plot of worst case = highest level).

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Power spectral density (dBm) -2.887 | -3.029 | -2.685 | -3.569 | -2.861 | -3.075
Measurement uncertainty (dB) +1.5

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode

Power spectral density (See next plot of worst case = highest level).
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Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Power spectral density (dBm) 2.67 1.79 6.18 5.44 3.40 3.21
Measurement uncertainty (dB) +1.5

Verdict: PASS (NOTE: the PKPSD (peak PSD) method was used since the maximum peak conducted

output power was measured for this mode).

3. WiFi 2.4GHz 802.11 n20 mode

Power spectral density (See next plot of worst case = highest level).

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Power spectral density (dBm) -6.282 | -6.899 | -3.605 | -4.236 | -5.512 -6.357
Measurement uncertainty (dB) +1.5
Lowest frequency | Middle frequency | Highest frequency
MIMO 2412 MHz 2437 MHz 2462 MHz
Chain A+B Chain A+B Chain A+B
Port A | Port B | Port A | PortB | PortA | PortB
Power spectral density (dBm) -7.304 | -7.994 | -6.013 | -6.128 | -6.347 -7.010
Power spectral density (dBm) + -4.29 -4.98 -3.00 -3.12 -3.34 -4.00
10*Log(2)
Measurement uncertainty (dB) +1.5
Verdict: PASS
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4. WiFi 2.4GHz 802.11 n40 mode

Power spectral density (See next plot of worst case= highest level).
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Lowest frequency | Middle frequency | Highest frequency
2422 MHz 2437 MHz 2452 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Power spectral density (dBm) -8.969 | -10.968 | -5.234 | -6.776 | -6.100 -8.984
Measurement uncertainty (dB) +1.5
Lowest frequency | Middle frequency | Highest frequency
MIMO 2422 MHz 2437 MHz 2452 MHz
Chain A+B Chain A+B Chain A+B
Port A | PortB | PortA | PortB | PortA | PortB
Power spectral density (dBm) -13.296 | -13.355 | -8.706 | -9.073 | -8.584 -9.024
Power spectral density (dBm) + -10.29 | -10.34 -5.70 -6.06 -5.57 -6.01
10*Log(2)
Measurement uncertainty (dB) +1.5
Verdict: PASS
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1. WiFi 2.4GHz 802.11 b mode
Middle Channel: 2437 MHz. Chain A.
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2. WiFi 2.4GHz 802.11 g mode
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3. WiFi 2.4GHz 802.11 n20 mode

SISO. Middle Channel: 2437 MHz. Chain A.
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MIMO. Middle Channel: 2437 MHz. Chain A+B. Port A.
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MIMO. Middle Channel: 2437 MHz. Chain A+B. Port B.
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4. WiFi 2.4GHz 802.11 n40 mode

SISO. Middle Channel: 2437 MHz. Chain A.

Span 38 MHz

Sweep 9124 ms (1006 pts)
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MIMO. Highest Channel: 2452 MHz. Chain A+B. Port A.
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MIMO. Highest Channel: 2452 MHz. Chain A+B. Port B.
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations radiated (Transmitter)

SPECIFICATION

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

Frequency Range Field strength (uV/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 - 25000 500 54 3

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

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

RESULTS:

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

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

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

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

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-1000 MHz.

The spurious signals detected do not depend on either the operating channel or the modulation mode.

Spurious levels closest to the limit:

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
31.943887 PV Quasi-Peak 37.03 +3.8
53.326656 PV Quasi-Peak 31.65 +3.8
119.418837 PH Quasi-Peak 33.05 +3.8
166.0721443 PH Quasi-Peak 36.77 +38

Frequency range 1 GHz-25 GHz

The results in the next tables show the maximum measured levels in the 1-25 GHz range including the
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

For OFDM modulation modes (802.11g, 802.11n20 and 802.11n40), a preliminary measurement in the
central channel in the range 1-12.75 GHz was performed to determine the worst case. The lowest and
highest channels were measured for out-of-band emissions for the worst case (802.11n20).

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 2.4GHz 802.11 b mode

1.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 54.82 +4.09
2.38536 PH
Average 48.66 +4.09
2.48820 PH Peak 51.75 +4.09
4.823903 PV Peak 40.05 +4.09
7.233275 PV Peak 42.56 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 54.00 +4.09
2.38574 PH
Average 46.24 +4.09
2.49484 PH Peak 52.05 +4.09
4.823916 PV Peak 41.63 +4.09

1.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38918 PH Peak 53.09 +4.09
2.48419 PH Peak 53.76 +4.09
4.87396 PV Peak 40.22 +4.09
7.30817 PV Peak 43.33 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38612 PH Peak 52.33 +4.09
2.48903 PH Peak 52.45 +4.09
4.87397 PV Peak 43.09 +4.09
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1.3. CHANNEL 11: HIGHEST (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38488 PH Peak 52.77 +4.09
Peak 54.75 +4.09
2.48798 PH
Average 46.93 +4.09
4.923901 PV Peak 40.3 +4.09
7.382933 PV Peak 42.93 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38582 PH Peak 52.83 +4.09
Peak 55.12 +4.09
2.48792 PH
Average 42.28 +4.09
4.923893 PV Peak 44.56 +4.09

Verdict: PASS
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2. WiFi 2.4GHz 802.11 g mode
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2.1. CHANNEL 1: LOWEST (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 63.32 +4.09
2.38980 PH
Average 48.24 +4.09
2.48388 PH Peak 52.83 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.74 +4.09
2.38998 PH
Average 46.46 +4.09
2.493672 PH Peak 52.12 +4.09

2.2. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 55.16 +4.09
2.38986 PH
Average 44.85 +4.09
2.48379 PH Peak 53.29 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38992 PH Peak 53.14 +4.09
2.48380 PH Peak 53.05 +4.09
4.87387 PH Peak 37.39 +4.09
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2.5. CHANNEL 11: HIGHEST (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38758 H Peak 52.07 +4.09
Peak 58.38 +4.09
2.483603 H
Average 45.02 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38524 PH Peak 51.78 +4.09
2.49750 PH Peak 51.31 +4.09

Verdict: PASS

3. WiFi 2.4GHz 802.11 n20 mode (worst case OFDM)

3.1. CHANNEL 1 (2412 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 63.23 +4.09
2.39000 PH
Average 50.39 +4.09
7.23298 PV Peak 42.53 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38944 PH Peak 52.43 +4.09
4.824003 PV Peak 40.53 +4.09
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Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.71 +4.09
2.38968 PH
Average 48.59 +4.09
4.82390 PV Peak 38.69 +4.09
7.23329 PV Peak 43.31 +4.09
3.2. CHANNEL 2 (2417 MHz). Spurious emissions in restricted band 2.31-2.39 GHz.
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.22 +4.09
2.38982 PH
Average 48.73 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.37422 PH Peak 51.88 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 65.34 +4.09
2.38898 PH
Average 51.55 +4.09

3.3. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38970 PH Peak 53.64 +4.09
2.48426 PH Peak 53.51 +4.09
7.30944 PV Peak 43.49 +4.09
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Chain B

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 55.34 +4.09
2.38996 PH
Average 43.28 +4.09
2.484395 PH Peak 53.1 +4.09
4.878687 PV Peak 37.64 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 57.37 +4.09
2.38999 PH
Average 45.09 +4.09
Peak 56.1 +4.09
2.484502 PH
Average 44.29 +4.09
4.87446 PV Peak 40.00 +4.09

3.4. CHANNEL 10 (2457 MHz). Spurious emissions in restricted band 2.4835-2.5 GHz.
Chain A

Chain B

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.35 +4.09
2.48361 PH
Average 48.62 +4.09
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 55.61 +4.09
2.48373 PH
Average 45.58 +4.09
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Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 65.89 +4.09
2.48394 PH
Average 52.99 +4.09

3.5. CHANNEL 11 (2462 MHz). Out-of-band spurious emissions in the 1-25 GHz range and inside
restricted band 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.18 +4.09
2.48350 PH
Average 47.00 +4.09
4.92390 PV Peak 40.30 +4.09
7.38293 PV Peak 42.93 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.493499 PH Peak 53.51 +4.09
4.923893 PV Peak 44.56 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 68.12 +4.09
2.483825 PH
Average 53.04 +4.09
4.923893 PV Peak 44.56 +4.09
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4.1. CHANNEL 3 (2422 MHz). Spurious emissions in restricted band 2.31-2.39 GHz.

Chain A

Chain B

Chain A

Chain B

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.75 +4.09
2.38958 PH
Average 50.51 +4.09
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 56.65 +4.09
2.3897 PH
Average 45.42 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.55 +4.09
2.38958 PH
Average 48.41 +4.09
4.2. CHANNEL 4 (2427 MHz). Spurious emissions in restricted band 2.31-2.39 GHz.
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 59.93 +4.09
2.38952 PH
Average 49.87 +4.09
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.37914 PH Peak 51.36 +4.09
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Chain A

Chain B

Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.35 +4.09
2.38976 PH
Average 48.55 +4.09
4.3. CHANNEL 5 (2432 MHz). Spurious emissions in restricted band 2.31-2.39 GHz.
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 68.42 +4.09
2.38912 PH
Average 53.68 +4.09
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.38802 PH Peak 51.37 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 61.11 +4.09
2.38928 PH
Average 49.58 +4.09

4.4. CHANNEL 6: MIDDLE (2437 MHz). Out-of-band spurious emissions in the 1-25 GHz range and
inside restricted bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 68.77 +4.09
2.38946 PH
Average 53.5 +4.09
Peak 64.93 +4.09
2.483616 PH
Average 51.98 +4.09
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Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.36704 PH Peak 52.21 +4.09
2.494748 PH Peak 52.23 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 58.78 +4.09
2.38982 PH
Average 47.33 +4.09
Peak 58.24 +4.09
2.48367 PH
Average 47.34 +4.09

4.5. CHANNEL 7 (2442 MHz). Spurious emissions in restricted band 2.4835-2.5 GHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 63.01 +4.09
2.483636 PH
Average 50.81 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 51.8 +4.09
2.494748 PH
Average 41.75 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 63.85 +4.09
2.483620 PH
Average 52.58 +4.09
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4.6. CHANNEL 8 (2447 MHz). Spurious emissions in restricted band 2.4835-2.5 GHz.

Chain A

Chain B

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 64.27 +4.09
2.48369 PH
Average 52.29 +4.09
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 52.13 +4.09
2.49560 PH
Average 41.06 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 65.67 +4.09
2.48470 PH
Average 53.71 +4.09

4.7. CHANNEL 9 (2452 MHz). Spurious emissions in restricted band 2.4835-2.5 GHz.
Chain A

Chain B

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 64.71 +4.09
2.48353 PH
Average 53.82 +4.09
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 57.06 +4.09
2.48375 PH
Average 45.88 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
PH Peak 64.05 +4.09
2.48424
Average 53.87 +4.09
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FREQUENCY RANGE 30 MHz-1000 MHz.

&/ Marker 1 [T1] REW 100 kHz RF Att 0 dB
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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 3 GHz.

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz). Only the carrier was detected in both chains.
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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.

CHANNEL 6 (2437 MHz). Only the carrier was detected in both chains.
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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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CHANNEL 11 (2462 MHz). Only the carrier was detected in both chains.

AT4@

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s

80

70
1 PK
VIEW

60
D1 54 dp* b sl il
50 '"WMW

I
TR e
40 VMWM
“,_,\r\_'—‘_/-‘/"‘/l
"

et

30

20

10

o

F-10

-20

Start 1 GHz 200 MHz/ Stop 3 GHz

WireLESS

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

2. WiFi 2.4GHz 802.11 g mode

CHANNEL 6 (2437 MHz). Only the carrier was detected in both chains.
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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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3.WiFi 2.4GHz 802.11 n20 mode (worst case)

AT4@

CHANNEL 1 (2412 MHz). Only the carrier was detected in both chains.
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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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Note: The peak above the limit is the carrier frequency.
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CHANNEL 6 (2437 MHz). Only the carrier was detected in both chains.
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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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Note: The peak above the limit is the carrier frequency.
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CHANNEL 11 (2462 MHz). Only the carrier was detected in both chains.
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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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4. WiFi 2.4GHz 802.11 n40 mode
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CHANNEL 6 (2437 MHz). Only the carrier was detected in both chains.
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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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Note: The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 GHz to 12.75 GHz.

1. WiFi 2.4GHz 802.11 b mode
CHANNEL 1 (2412 MHz).
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CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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2. WiFi 2.4GHz 802.11 ¢ mode
CHANNEL 6 (2437 MHz).
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3.WiFi 2.4GHz 802.11 n20 mode (worst case)

CHANNEL 1 (2412 MHz).
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Chain A+B
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CHANNEL 6 (2437 MHz).
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Chain B.
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CHANNEL 11 (2462 MHz).
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Chain A+B
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4. WiFi 2.4GHz 802.11 n40 mode
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Chain B
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FREQUENCY RANGE 12.75 GHz to 18 GHz. No spurious signals were detected in all modulation
modes and channels tested.
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(This plot is valid for SISO and MIMO modes).
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FREQUENCY RANGE 18 GHz to 25 GHz. No spurious signals were detected.
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(This plot is valid for SISO and MIMO modes).
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Radiated spurious emissions at band-edges and inside restricted bands 2.31-2.39 GHz and 2.4835 —
2.5 GHz.

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)

1. WiFi 2.4GHz 802.11 b mode
CHANNEL 1 (2412 MHz).

.
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CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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2. WiFi 2.4GHz 802.11 g mode

CHANNEL 1 (2412 MHz).
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CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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3. WiFi 2.4GHz 802.11 n20 mode

CHANNEL 1 (2412 MHz).
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Chain B
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CHANNEL 6 ( 2437MHz).
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Chain A+B
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4. WiFi 2.4GHz 802.11 n40 mode
CHANNEL 3 (2422 MHz).
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CHANNEL 4 (2427 MHz).
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Chain B

Chain A+B
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CHANNEL 6 (2437 MHz).
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®

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz

AT4@

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
60
D1 54 dB*
50
MWWM
oAy
s s

S
30
20
10
o
--10

-20

Start 2.31 GHz

Report N°(NIE): 40079RRF.002

8 MHz/

Page 133 of 282

Stop 2.39 GHz

WireLESS

2013-10-22



AT4@

WireLESS

FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)

1. WiFi 2.4GHz 802.11 b mode

CHANNEL 1 (2412 MHz).

Chain A

®

1 PK
VIEW

Chain B

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz
Ref 70 dBuv/m Att 0 dB SWT 1 s

70

60

PR e SR W12 J PR o WP SR (1. YT TR PRTR  S R P eE

50

30

20

F10

F-10

F-20

=30

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz
Ref 70 dBuv/m Att 0 dB SWT 1 s

70

60

sl ; R YT TR RO NPT

50

vt v A AT

30

20

10

F-10

F-20

=30

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Report N°(NIE): 40079RRF.002 Page 134 of 282 2013-10-22



CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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2. WiFi 2.4GHz 802.11 ¢ mode
CHANNEL 1 (2412 MHz).
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CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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3. WiFi 2.4GHz 802.11 n20 mode
CHANNEL 6 (2437 MHz).
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CHANNEL 11 (2462 MHz).
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®

1 PK
VIEW

Chain A+B

1 PK
VIEW

Ref

80 dBuvV/m

AT4@

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

70

Dz 7

g dB*

D1 54 d

PVt

30

20

F10

F-10

=20

Start 2.4835 GHz

Ref

80 dBuvV/m

1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

Dz 7

g dB*

70

D1 54 d

30

20

10

F-10

=20

Start 2.4835 GHz
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CHANNEL 7 (2442 MHz).

Chain A

®

1 PK
VIEW

Chain B

1 PK
VIEW

Ref

80 dBuvV/m
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RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

70

D2 7p dB*

D1 54 dp*

VO AAA P W

30

20

F10

F-10

=20

Start 2.4835 GHz

Ref

80 dBuvV/m

1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

70

D2 7p dB*

D1 54 dp*

30

20

10

F-10

=20

Start 2.4835 GHz
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Chain A+B

®

1 PK
VIEW

Ref 80 dBuvV/m

Att

AT4@

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

D2 7p dB*

50

30

20

F10

F-10

=20

Start 2.4835 GHz

CHANNEL 8 (2447 MHz).

Chain A

@

1 PK
VIEW

Ref 80 dBuvV/m

1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

D2 7p dB*
70

D1 54 dp*

30

20

10

F-10

=20

Start 2.4835 GHz
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Chain B

®

1 PK
VIEW

Chain A+B

1 PK
VIEW

Ref

80 dBuvV/m

AT4@

RBW 1 MHz
VBW 1 MHz
Att 0 dB SWT 1 s

80

70

Dz 7

g dB*

D1 54 d

PPy

30

20

F10

F-10

=20

Start 2.4835 GHz

Ref

80 dBuvV/m

1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz
Att 0 dB SWT 1 s

80

Dz 7

g dB*

30

20

F10

F-10

=20

Start 2.4835 GHz
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CHANNEL 9 (2452 MHz).

Chain A

®

1 PK
VIEW

Chain B

1 PK
VIEW

Ref 80 dBuvV/m
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RBW 1 MHz Marker 1 [T2 ]
VBW 1 MHz 53.82 dBpv/m
dB SWT 1 s 2.483533000 GHz

80

D2 7p dB*

WW

h
v D1 54 dp*
PAMMA tap L,

s

30

20

F10

F-10

=20

Start 2.4835 GHz

Ref 80 dBuvV/m

Att

1.65 MHz/ Stop 2.5 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

80

D2 7p dB*
70

60

50

30

20

10

F-10

=20

Start 2.4835 GHz
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RBW 1 MHz Marker 1 [T2 ]
53.87 dBuV/m

2.484242500 GHz

VBW 1 MHz
SWT 1 s

80

D2 7p dB*

70

D1 54 dp*

30

20

F10

F-10

=20

Center

2.49175 GHz 1.65 MHz/ Span 16.5 MHz

Page 150 of 282 2013-10-22



AT4@

WireLESS

APPENDIX B: Test results “WikFi 5.725-5.825
GHz (802.11a/n20/n40/ac80)”
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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 = 5 dBi

Operating frequencies in the sub-band 5.725-5.825 GHz.

-For IEEE 802.11a, the equipment uses channels 149,153,157,161,165.
-For IEEE 802.11n, there are two bandwidths:

For 20 MHz bandwidth the equipment uses channels 149,153,157,161,165.
For 40 MHz bandwidth the equipment uses channels 151 and 159.

-For IEEE 802.11ac80 (80 MHz bandwidth) the equipment uses channel 155.

TEST FREQUENCIES:

For WiFi a/n20:

Lowest channel (149): 5745 MHz
Middle channel (157): 5785 MHz
Highest channel (165): 5825 MHz

For WiFi n40:
Lowest channel (151): 5755 MHz
Highest channel (159): 5795 MHz

For WiFi ac80:
Middle channel (155): 5775 MHz
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The test set-up was made in accordance to the general provisions of FCC DTS Measurement KDB
558074 DO1 DTS Meas Guidance v03r01.

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

For 802.11n modes 802.11n20 (20 MHz channel bandwidth), 802.11n40 (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 PC was using the Intel test utility DRTU Version “OEDRTU 558x86” DRTU 1.7.1-752 & DRTU 1.7.1-
7777

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 data rates of 6Mb/s for 802.11a, HT4 (SISO)/HT8 (MIMO) for 802.11n20 and n40, and VHT6
(SISO)/(MIMO) 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 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

SISO SISO
Mode (1\]21‘;) C';j‘r':(‘:” ChainA  Chain B MT&;??&;‘;“S
(@Bm)  (dBm)
802.11a 20 149 / 5745 165 165 n/a
157 /5785 165 16.5 n/a
165 / 5825 165 165 n/a
802.11n 20 149 / 5745 165 165 13.50
157 /5785 165 165 13.50
165 / 5825 165 165 13.50
802.11n* 40 151 /5755 165 165 13.50
159 /5795 165 165 13.50
802.11ac 80 155 /5775 15 15 13.50

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser
using a calibrated low loss RF cable. The reading in the spectrum analyser is compensated with the cable
loss at each measurement frequency.
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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 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a
distance of 1m for the frequency range 1 GHz-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° and the antenna height was varied from 1 to 4 meters to find the maximum radiated
emission.

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

RESULTS

1. WiFi 5GHz 802.11 a mode

Occupied Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
99% bandwidth (MHz) 17.288 | 17.843 | 17.240 | 17.817 | 17.361 | 17.952
Measurement uncertainty (kHz) +21.7

2. WiFi 5GHz 802.11 n20 mode

Occupied Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
99% bandwidth (MHz) 18.144 | 18.340 | 18.060 | 18.333 | 18.356 | 18.371
Measurement uncertainty (kHz) +21.7
3. WiFi 5GHz 802.11 n40 mode
Occupied Bandwidth (see next plots).
Lowest frequency Highest frequency
5755 MHz 5795 MHz
Chain A Chain B Chain A Chain B
99% bandwidth (MHz) 36.029 36.106 35.948 36.137
Measurement uncertainty (kHz) +21.7
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4. WiFi 5GHz 802.11 ac80 mode

Occupied Bandwidth (see next plots).

Middle frequency
5775 MHz
Chain A Chain B
99% bandwidth (MHz) 74.953 75.026
Measurement uncertainty (kHz) +21.7

1. WiFi 5GHz 802.11 a mode
Lowest Channel: 5745 MHz. Chain A

Ref 15 dBm #Atten 39 dB

#Peak

it Mot ling bl i, | e e el e

LaAw

Ml =2
Center 5.745 86 GHz Span 36 MHz
#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
17.2888 MHz x dB  -26.00 dB

Transmit Freq Error  -59.708 kH=z
% B Bandwidth 29,689 MHz
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Ref 15 dBm

#Htten 30 dB

#Peak

NTTLL vreen

e, b,

dB/

M,

Offst

2.4
dB

LaAw

Ml 52

Center 5.745 86 GHz

#Res BH 308 kHz

Occupied Bandwidth

Transmit Freq Error
% B Bandwidth

17.8434 MHz

-164.458 kHz
30.000 MHz

#I/BH 1 MHz

Span 36 MHz
Sweep 1.BBE ms (1008 pts)

Occ BH % Pur 99,00
® dB -26.00 4B

Middle Channel: 5785 MHz. Chain A

o Jan 17, 1978

Ref 15 dBm

#Atten 36 dB

#Peak

pppierrn bt b it TRy b | et e T e ey e,

Log
18

'

de/

el

Offst
2.4
dB

LA

Ml 52

Center 5,785 86 GHz

#Res BH 300 kHz

Occupied Bandwidth

#/BH 1 MHz

Span 30 MHz
Sweep 1LBEE ms (100G pts)

Occ EH % Puwr 99,08 ¥

1724@5 MHZ ® dB 2660 dB
Transmit Freq Error  -43.537 kHz
® dB Bandwidth 28.187 MHz
Page 158 of 282 2013-10-22
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Middle Channel: 5785 MHz. Chain B

s Agilent 92:44:08  Jan 17, 1970

Ref 15 dBm #Arten 30 dB

#Feak

|_Dg I O TR e S Y W LR AT SR LY

18 Q/ M

dBH :.muMMW .-"'"u.lll.
Ofist Pt e
2.4

dB

LaHw

Ml =2

Center 5,785 86 GHz Span 36 MHz
#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥

17.8167 MHz % dB -26.00 dB

Transmit Freq Error  -88.386 kH=z
% B Bandwidth 30888 MHz

Highest Channel: 5825 MHz. Chain A
# Agilent B3:11:04 Jan 17, 19708

Ref 15 dBm #Atten 30 dB

tE;ak B T e T B il T ST

10 ¢ Ry

dB/ " .

Offse perm0 T e

2.4

dB

LA

ML 52

Center 5,825 86 GHz Span 30 MHz

#Res BH 308 kHz #\JBW 1 MHz Sweep 1LBEE ms (100G pts)

Occupied Bandwidth Occ BH % Pwr  99.00
l? 3612 MHZ ® dB 2660 dB

Transmit Freq Error  -68.329 kHz
® dB Bandwidth 25.789 MHz
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Highest Channel: 5825 MHz. Chain B

% Agilent 62:45:18 Jan 17, 1978

Ref 15 dBm #Arten 30 dB

#Peak

I_Dg PRI o nf'\-rw\l_n' PTT o WY I.\Ljr-'b"ﬂ"\.ﬂ-u

o W’P‘/ \'q

4B/ N s

UH:S? sy ML

2.4

dB

LaAw

Ml =2

Center 5,825 86 GHz Span 36 MHz
#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¥

17.9592 MH= ® dB -26.688 JB

Transmit Freq Error  -28.008 kHz
% B Bandwidth 29,992 MHz

2. WiFi 5GHz 802.11 n20 mode
Lowest Channel: 5745 MHz. Chain A

Ref 15 dBm #Atten 38 dB

#Peak
Lo a ?{WWMMWM MWWM‘

4B/ i Mg,

e b ”
24
dB

LA

ML 52
Center 5,745 86 GHz Span 30 MHz
#Res BH 308 kHz #\JBW 1 MHz Sweep 1LBEE ms (100G pts)

Occupied Bandwidth Occ BH % Par  99.00 7
18.1444 MHz x dB -26.00 dB

Transmit Freq Error  -38.1185 kHz
® dB Bandwidth 28.973 MHz
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Lowest Channel: 5745 MHz. Chain B
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Ref 15 dBm

#Htten 30 dB

#Peak

LA i P, | L iy

Log 7

1@ ¢

B | gt

offst

R i T

2.4
dB

LaAw

Ml 52

Center 5.745 86 GHz
#Res BHW 30@ kHz

Occupied Bandwidth
18.3400 MHz

Transmit Freq Error
% B Bandwidth

-64.835 kHz

30,800 MHz

#I/BH 1 MHz

Span 36 MHz
Sweep 1.BBE ms (1008 pts)

Occ BH % Pur 99,00
® dB -26.00 4B

Middle Channel: 5785 MHz. Chain A

20 Jan 17, 1978

Ref 15 dBm

#Htten 30 dB

A e AL L Pt | gl st

e e

1@

dB/ [

Off5t huer 0

2.4
dB

LaAw

Ml 52

Center 5,785 86 GHz
#Res BHW 30@ kHz

Occupied Bandwidth

#I/BH 1 MHz

Span 36 MHz
Sweep 1.BBE ms (1008 pts)

Occ BH % Pur 99,00

18 @598 MHZ ® dB -26.688 JB
Transmit Freq Error  -£.340 kHz
% B Bandwidth 25,134 MHz
Page 161 of 282 2013-10-22
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Middle Channel: 5785 MHz. Chain B

Ref 15 dBm #Arten 30 dB

EE;ER e AR b, | At A i e

10 ¢ R

B/ | i M

st o

2.4

dB

LaHw

Ml =2

Center 5,785 86 GHz Span 36 MHz
#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

18.3331 MH=z ®xdB -26.06 dB

Transmit Freq Error  -33.5739 kH=z
% B Bandwidth 29.661 MHz

Highest Channel: 5825 MHz. Chain A

Ref 15 dBm #Atten 38 dB

tE;ak MWWMMMMH_“ AR P et e ot Pty
10 ¢ R
4B/ | et s
offst ™
2.4
dB

LA

ML 52
Center 5,825 86 GHz Span 30 MHz
#Res BH 308 kHz #\JBW 1 MHz Sweep 1LBEE ms (100G pts)

Occupied Bandwidth Occ BH % Par  99.00 7
18.3563 MHz x dB -26.00 dB

Transmit Freq Error  -46.141 kHz
® dB Bandwidth 29.953 MHz
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Highest Channel: 5825 MHz. Chain B

W Agilent 92:48:89 Jan 17, 1970

Ref 15 dBm #Atten 39 dB

EE:ak HWWWWM_‘ WWWW
10 ¢ R

Y M

ofFst " “""“"“
2.4
dB

LaAw

Ml =2
Center 5,825 86 GHz Span 36 MHz
#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)

Occupied Bandwidth Occ BH % Pur  99.00 7
18.3714 MHz x dB  -26.00 dB

Transmit Freq Error  -12.588 kH=z
% B Bandwidth 30888 MHz

3. WiFi 5GHz 802.11 n40 mode
Lowest Channel: 5755 MHz. Chain A

Ref 15 dBm #Atten 30 dB

#Peak

I_Dg Mﬂﬁ' 'l I'"'\'"'_'_"i"" “'ﬁ U"‘W‘ 'V“E" ='V L e & L"Y""" “'II h

T ?&anw \ “““u«whpréﬁ

45/ A ,

(O F sty L ncind™] “W

2.4

dB

LA

Ml =2

Center 5,755 86 GHz Span 56 MHz

#Res BH 308 kHz #\JBW 1 MHz Sweep 1LBEE ms (100G pts)
Occupied Bandwidth Occ BH 7% Pur  99.00 7

36 @293 MHZ ® dB 2660 dB

Transmit Freq Error  -41.391 kHz
® dB Bandwidth 47.396 MHz
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Lowest Channel: 5755 MHz. Chain B

% Agilent 82:55:30 Jan 17, 1978

Ref 15 dBm #Atten 30 dB

#Peak

I-UQ Lk ""M"‘-\"*"""" s WL " A

19 ok - MR

dB/ J \,

115554 " i

2.4

dB

LaAw

Ml =2

Center 5,755 86 GHz Span 56 MHz

#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pwr  99.00 ¥

36.1063 MH=z ®xdB -76.08 dB

Transmit Freq Error -31.522 kH=z
% B Bandwidth 56888 MHz

Highest Channel: 5795 MHz. Chain A

Ref 15 dBm #Atten 30 dB

#Feak

ng S LT L

10 P i ek

dB/ J \

Of gt et Nobbir oo

2.4

dB

LaHw

M1 52

Center 5,795 86 GHz Span 56 MHz

#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

35.9480 MHz ®x dB -26.00 4B

Transmit Freq Error  -34.198 kH=z
% B Bandwidth 47127 MHz
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Highest Channel: 5795 MHz. Chain B

Ref 15 dBm #Htten 30 dB

#Peak

LDQ gt pt e e et b S ST L

16 j ; E

4B/ o \,

g5t e i,
2.4

dB

LaAw

Ml =2

Center 5,795 86 GHz Span 56 MHz
#Res BHW 30@ kHz #BH 1 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

36.1373 MH= ® dB -26.688 JB

Transmit Freq Error  -79.276 kH=z
% B Bandwidth 43,612 MHz

4. WiFi 5GHz 802.11 ac80 mode
Middle Channel: 5775 MHz. Chain A

w Agilent

Ref 18 dBm #Atten 20 dB

#Peagk WWW MHW%

Log

T — \

dB/=> e TN
Dffst

2.4

dB

LaAw

Ml =2

Center 5,775 86 GHz Span 1688 MHz
#Res BH 1 MHz #BH 3 MHz Sweep 1LAGE ms (1OBA pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

74.9535 MH> ® dB -26.688 JB

Transmit Freq Error  -1088.353 kHz
% B Bandwidth 96,548 MHz
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Middle Channel: 5775 MHz. Chain B

w Agilent
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Ref 18 dBm #Atten 20 dB

#Peak ; WWWW

Log
14 /‘

dB/> el pnrd

Offst

2.4
dB

LaAw

Ml 52

Center 5,775 86 GHz
#Res BH 1 MHz #BH 3 MHz

Occupied Bandwidth
75.0260 MHz

Transmit Freq Error  -137.763 kHz
% B Bandwidth 25,132 MHz
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Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a). 6 dB Bandwidth

SPECIFICATION
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
6 dB Bandwidth (see next plots).

1. WiFi 5GHz 802.11 a mode

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
6 dB Spectrum bandwidth (MHz) | 16.378 | 16.378 [16.346 [16.378 16.410 | 16.346

Measurement uncertainty (kHz) +89

2. WiFi 5GHz 802.11 n20 mode

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B

6 dB Spectrum bandwidth (MHz) | 17.756 | 17.788 [17.724 |17.711 17.724 17.756

Measurement uncertainty (kHz) +89

3. WiFi 5GHz 802.11 n40 mode

Lowest frequency Highest frequency
5755 MHz 5795 MHz
Chain A Chain B Chain A Chain B
6 dB Spectrum bandwidth (MHz) 35.448 35.769 35.128 35.192
Measurement uncertainty (kHz) +21.7

Report N°(NIE): 40079RRF.002 Page 167 of 282 2013-10-22



AT4@

WireLESS

4. WiFi 5GHz 802.11 ac80 mode

Middle frequency
5775 MHz
Chain A Chain B
6 dB Spectrum bandwidth (MHz) 75.12 72.63
Measurement uncertainty (kHz) +21.7

Verdict: PASS

Report N°(NIE): 40079RRF.002 Page 168 of 282 2013-10-22



1. WiFi 5GHz 802.11 a mode

Lowest Channel: 5745 MHz. Chain A

20 dB

AT4@

RBW 100 kHz Delta 1 [T1
VBW 300 kHz -0.94 dB
SWT 20 ms 16.378205128 MHz

Offget 2.4 dB

Markgr 1 [T1]]

F10

gl

E

(VI

gl il il

F-20

F-30

F-40

F-50

F-60

F-70

F-80

Center 5.745 GHz 2 MHz/ Span 20 MHz
Lowest Channel: 5745 MHz. Chain B
<§§> RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -1.49 dB
Ref 15 dBm Attt 20 dB SWT 20 ms 16.378205128 MHz
Offget 2.4 dB Markgr 1 [T1
F10 = BT
5.736794923 GHz
J MMJ\M
§ I
\
F-20
F-30
F-40
F-50
F-60
--70
F-80

Center 5.745 GHz
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Middle Channel: 5785 MHz. Chain A
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® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -1.22 dB
Ref 15 dBm Att 20 dB SWT 20 ms 16.346153846 MHz
Offget 2.4 dB Markgr 1 [T1]]
10 TS50 BT
-776814923 GHz
=
F-10—g M
F-20
F-30
F-40
F-50
F-60
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Highest Channel: 5825 MHz. Chain A
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2. WiFi 5GHz 802.11 n20 mode
Lowest Channel: 5745 MHz. Chain A

® RBW 100 kHz
VBW 300 kHz

Delta 1 [T1

]
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-0.15 dB
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Lowest Channel: 5745 MHz. Chain B
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Middle Channel: 5785 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -0.1l6 dB
Ref 15 dBm Att 20 dB SWT 20 ms 17.724358974 MHz
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Middle Channel: 5785 MHz. Chain B
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Highest Channel: 5825 MHz. Chain A
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3. WiFi 5GHz 802.11 n40 mode
Lowest Channel: 5755 MHz. Chain A

® RBW 100 kHz Delta 1 [T1 ]
VBW 300 kHz -1.50 dB
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Lowest Channel: 5755 MHz. Chain B
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Highest Channel: 5795 MHz. Chain A
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Highest Channel: 5795 MHz. Chain B
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4. WiFi 5GHz 802.11 ac80 mode
Middle Channel: 5775 MHz. Chain A

- Agilent

Ref 7 dBm #Atten 20 dB —@..55 dB
#Peak

Center 5.775 @8 GHz Span 5@ MHz
#Res BH 108 kHz #+UVEH 308 kH=z Sweep 7.659 ms (1008 pts)

Middle Channel: 5775 MHz. Chain B

a Mkrl Y2.63 MHz
Ref 7 dBEm #Htten 20 dB -0.26 dB

#Peak
%%g jfl x n 11 ||| lIIUI A—MWWH ||-nl1.|tlk‘-|n“‘='|“il Lu &Jﬂwm I! ‘1)
dB/ MWL [addr

Center 5.775 8@ GHz Span 88 MHz
#Res BH 108 kHz #+YEKH 380 kHz Sweep 7.659 ms (1006 pts)
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4). Maximum output power and antenna gain

SPECIFICATION

The maximum peak conducted output power of the intentional radiator shall not exceed 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

RESULTS

The maximum Peak Conducted Output Power was measured using the channel integration method
according to point 9.1.2. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 DO1 DTS Meas Guidance v03r01
dated 09/04/2013. This method was used for 802.11n40 and 802.11ac80 modes.

The maximum conducted (average) output power was measured using the method according to point
9.2.1.1. Option a) of Guidance for Performing Compliance Measurements on Digital Transmission
Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03rO1 dated
09/04/2013. This method was used for 802.11a and 802.11n20 modes.

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).

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

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 5/28/2013 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.

MAXIMUM OUTPUT POWER. (See next plots of worst case: highest power).

Declared maximum antenna gain: 5 dBi.

1. WiFi 5GHz 802.11 a mode

Conducted (average) output power.

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B

Maximum conducted power (dBm) | 16.87 16.72 16.74 16.74 16.91 16.84

Maximum EIRP power (dBm) 21.87 21.72 21.74 21.74 2191 21.84

Measurement uncertainty (dB) +1.5
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2. WiFi 5SGHz 802.11 n20 mode

Conducted (average) output power.
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Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Maximum conducted power (dBm) | 16.94 16.92 16.93 16.88 16.92 16.84
Maximum EIRP power (dBm) 21.94 21.92 21.93 21.88 21.92 21.84
Measurement uncertainty (dB) +1.5
Lowest frequency | Middle frequency | Highest frequency
MIMO 5745 MHz 5785 MHz 5825 MHz
Chain A+B Chain A+B Chain A+B
Port A | Port B | Port A | PortB | Port A Port B
Maximum conducted power (dBm) | 13.89 13.73 13.45 13.65 13.57 13.33
Port A+B Port A+B Port A+B
Maximum conducted power (dBm) 16.82 16.56 16.34
Maximum EIRP power (dBm) 21.82 21.56 21.34
Measurement uncertainty (dB) +1.5
3. WiFi 5GHz 802.11 n40 mode
Peak Conducted Output Power.
Lowest frequency Highest frequency
5755 MHz 5795 MHz
Chain A Chain B Chain A Chain B
Maximum conducted power (dBm) 19.66 19.43 19.56 19.36
Maximum EIRP power (dBm) 24.66 24.43 24.56 24.36
Measurement uncertainty (dB) +1.5
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Lowest frequency Highest frequency
MIMO 5755 MHz 5795 MHz
Chain A+B Chain A+B
Port A Port B Port A Port B
Maximum conducted power (dBm) 16.02 16.50 16.54 16.08
Port A+B Port A+B
Maximum conducted power (dBm) 19.28 19.09
Maximum EIRP power (dBm) 24.28 24.09
Measurement uncertainty (dB) +1.5
Verdict: PASS
4. WiFi 5GHz 802.11 ac80 mode
Peak Conducted Output Power.
Middle frequency
5775 MHz
Chain A Chain B
Maximum conducted power (dBm) 17.90 17.71
Maximum EIRP power (dBm) 22.90 22.71
Measurement uncertainty (dB) +1.5
Middle frequency
MIMO 5775 MHz
Chain A+B
Port A Port B
Maximum conducted power (dBm) 16.21 16.12
Port A+B
Maximum conducted power (dBm) 19.18
Maximum EIRP power (dBm) 24.18
Measurement uncertainty (dB) +1.5

Verdict: PASS
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1. WiFi 5GHz 802.11 a mode

Highest Channel: 5825 MHz. Chain A

% Agilent 85:57:31 Jan 17, 1970

Ref 18 dBm
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#Htten 20 dB

#Ava

f”

FAvg
106

WL 52

Center 5,825 86 GHz

#Res BH 308 kHz

Channel Power

16.91 dBm /17.3618 MHz

#I/BH 3 MHz

Span 36 MHz
Sweep 1.BBE ms (1008 pts)

Power Spectral Density

-55.48 dBm/Hz

2. WiFi 5GHz 802.11 n20 mode

SISO. Lowest Channel: 5745 MHz. Chain A
' @ Jan 17, 1978

Ref 18 dBm

#Atten 26 dB

#Hvg

R

T

PAvg
168

WL 52

Center 5,745 88 GHz
#Res BH 308 kHz

Channel Power

16.94 dBm /18.1440 MHz

#YBH 3 MHz

Span 30 MHz
Sweep 1.BEE ms (10B6 pts)

Power Spectral Density

-55.65 dBm/Hz
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MIMO. Lowest Channel: 5745 MHz. Chain A+B. Port A

- Agilent & 5 Jan 17, 1978

Fef 18 dBm #Atten 30 dB
#Avg
Log —— ————
dB/ L,
Offst

2.4 e M"‘w
dB s,

FAug
186
Hl 32
Center 5.745 08 GHz Span 38 MHz
#Res BH 300 kHz #\/BH 3 MHz Sweep 1066 ms (1000 pts)

Channel Power Power Spectral Density

13.89 dBm /18.1448 MHz -58.70 dBm/Hz

Lowest Channel: 5745 MHz. Chain A+B. Port B

# Agilent 87:30:19 Jan 17, 1970

Ref 18 dBm #HAtten 30 dB
#Avg

Log
dB/ |

Offst

24 o pogmr LT AM
dB

PAwvg
166
Wl 52
Center 5.745 B8 GHz Span 38 MHz
#Res BH 3008 kHz #YBKW 3 MHz Swesp 1.B66 ms (1066 pts)

Channel Power Power Spectral Density

13.73 dBm /18.3408 MHz -58.90 dBm/Hz
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3. WiFi 5GHz 802.11 n40 mode

SISO. Lowest Channel: 5755 MHz. Chain A

% Agilent 96:55:56 Jan 17, 1970

Ref 15 dBm #Atten 30 dB
#Peak T o At

dB/ _Thr.h.;*ﬂwwd'” M o -

LaRy

Ml S2
Center 5.755 BB GHz Span 6@.55 MHz
#Res BH 1 MHz VEH 3 MHz Sweep 1.BE6 ms (1060 ptrs)

Channel Power Power Spectral Density

19.66 dBm /35.4480 MHz -55.84 dBm/Hz
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Ref 15 dBm #Atten 30 dB

#Peak

Log fWﬂd@&MwLMMMW
19 I "

LAy
M1 $2
Center 5.795 BB GHz Span BA MHz
#Res BHW 1 MHz #/BH & MHz Sweep 1066 ms (1800 pts)
Channel Power Power Spectral Density
16.54 dBm /35.1280 MHz -58.92 dBm/Hz

Fef 15 dBm #Atten 30 dB

#Peak

Log e A es

1@ ¢ "
dB/ )’ N

LRy
M1 52
Center 5.795 BB GHz Span BB MHz
#Res BH 1 MHz #/BH & MHz Sweep 1.BE6 ms (1060 ptrs)
Channel Power Power Spectral Density
16.88 dBm /35.1920 MHz -59.39 dBm/Hz
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4. WiFi 5GHz 802.11 ac80 mode

SISO. Middle Channel: 5775 MHz. Chain A.
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4 Agilent

Fef 15 dBm #Htten 30 dB

#Peak

B s i )

Log
18

dB/

Offst

2.4
dB

LaPy

Ml 52

Center 5.775 BB GHz
#Res BH 1 MHz

Channel Power

17.90 dBm /75.1200 MHz

#YBW 8 MHz

Span 128 MHz
Sweep 999.3 ps (1560 pts)

Power Spectral Density

-60.72 dBm/Hz

MIMO. Middle Channel: 5775 MHz. Chain A+B. Port A

# Agilent

Ref 15 dBm #Atten 30 dB

#Peak

Lo
w

o

Log

16 o e

LT T
Ll

i

de/

Offst

2.4 ¥
dB

M“mﬁmmmuh
T "

Lafy

Ml 32

Center 5.775 80 GHz
#Res BH 1 MH=z

#
Channel Power

16.21 dBm /75.1200 MHz

WBW & MHz

Span 126 MHz
Sweep 999.3 ps (1568 pts)

Power Spectral Density

-62.40 dBm/Hz
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MIMO. Middle Channel: 5775 MHz. Chain A+B. Port B

% Agilent

AT4@

WireLess

Ref 15 dEm #Atten 30 dB

#Peak

o, |

TN s L

Log Ve
Ill,/wr-rw'ﬁwﬁ"'

LaRy

M1 52

Center 5.775 BB GHz
#Res BH 1 MHz

Channel Power

16.12 dBm /72.6300 MHz

#YBW 8 MHz

Span 126 MH=z
Sweep 999.3 ps (1560 pts)

Power Spectral Density

-62.41 dBm/Hz
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations conducted (Transmitter)

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

1. WiFi 5GHz 802.11 a mode

Reference Level Measurement

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Reference Level Measurement 6.66 6.44 5.71 6.48 5.85 6.61
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / Chain B
Lowest frequency 5745 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.34/-23.56
Middle frequency 5785 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.29/-23.52
Highest frequency 5825 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.15/-23.39

Verdict: PASS
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2. WiFi 5GHz 802.11 n20 mode

Reference Level Measurement
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Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Reference Level Measurement 5.78 6.54 5.58 6.92 6.40 7.09
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / Chain B
Lowest frequency 5745 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.22 /-23.46
Middle frequency 5785 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -24.42 /-23.08
Highest frequency 5825 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -23.60/-22.91
Verdict: PASS
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3. WiFi 5SGHz 802.11 n40 mode

Reference Level Measurement
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Lowest frequency Highest frequency
5755 MHz 5795 MHz
Chain A Chain B Chain A Chain B
Reference Level Measurement 345 4.11 3.90 4.27
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / Chain B
Lowest frequency 5755 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -16.55/-15.89
Highest frequency 5795 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -16.1/-15.73

Verdict: PASS (NOTE: The limit is set to -20 dBc since the maximum peak conducted output power was

measured for this mode.)
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4. WiFi1 5GHz 802.11 ac80 mode

Reference Level Measurement
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Middle frequency
5775 MHz
Chain A Chain B
Reference Level Measurement 1.52 1.67
(dBm)
Measurement uncertainty (dB) +1.5
Chain A / Chain B
Middle frequency 5775 MHz Limit (dBm)
All peaks are more than 20 dB below the limit. -18.48/-18.33

Verdict: PASS (NOTE: The limit is set to -20 dBc since the maximum peak conducted output power was

measured for this mode.)
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See next plot of worst case: Mode n20. Highest Channel. Chain B: 5825 MHz.

Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-20
D1 -2Z.$1 dBm

F-30

F-40

F-60

F-70

F-80

-30

Start 30 MHz 297 MHz/ Stop 3 GHz

Plot 3 GHz to 6 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

L

F-20

D1 -22.31 dBm

F-30

F-40

F-60

F-70

F-80

-30

Start 3 GHz 300 MHz/ Stop 6 GHz

Note: The peak above the limit is the carrier frequency.
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Plot 6 GHz to 9 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

H G
E

F-10

F-20

D1 -22.8%1 dBm

F-30

F-40

=0 | !

F-60

F-70

F-80

-30

Start 6 GHz 300 MHz/ Stop 9 GHz

Plot 9 GHz to 12 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-20

D1 -22.31 dBm

F-30

F-40

F-60

F-70

F-80

-30

Start 9 GHz 300 MHz/ Stop 12 GHz
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Plot 12 GHz to 15 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-10
F-20
D1 -22.81 dBm
F-30
F-40

F-60

F-70

F-80

-30

Start 12 GHz 300 MHz/ Stop 15 GHz

Plot 15 GHz to 18 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

1 PK
VIEW
F-10
F-20
D1 -22.31 dBm
F-30
F-40

F-60

F-70

F-80

-30

Start 15 GHz 300 MHz/ Stop 18 GHz

Report N°(NIE): 40079RRF.002 Page 193 of 282 2013-10-22



AT4@

WireLESS

Plot 18 GHz to 21 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-10
F-20
D1 -22.81 dBm
F-30
F-40

F-70

F-80

-30

Start 18 GHz 300 MHz/ Stop 21 GHz

Plot 21 GHz to 24 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-10
F-20
D1 -22.81 dBm
F-30
F-40

F-60

F-70

F-80

-30

Start 21 GHz 300 MHz/ Stop 24 GHz
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Plot 24 GHz to 27 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

H G
E

F-10

F-20
D1 -2Z.$1 dBm

F-30

F-40

e —RT—nL R

F-60

F-70

F-80

-30

Start 24 GHz 300 MHz/ Stop 27 GHz

Plot 27 GHz to 30 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-20
D1 -22.31 dBm

F-30

F-40

O el

F-60

F-70

F-80

-30

Start 27 GHz 300 MHz/ Stop 30 GHz
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Plot 30 GHz to 33 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

H G
E

F-10

F-20
D1 -2Z.$1 dBm

F-30

F-40

BRI e

F-60

F-70

F-80

-30

Start 30 GHz 300 MHz/ Stop 33 GHz

Plot 33 GHz to 36 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

F-20
D1 -22.31 dBm

F-30

F-60

F-70

F-80

-30

Start 33 GHz 300 MHz/ Stop 36 GHz
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Plot 36 GHz to 39 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 2.4 dB

H G
E

F-10

F-20
D1 -2Z.$1 dBm

F-30

F-40

F-60

F-70

F-80

-30

Start 36 GHz 300 MHz/ Stop 39 GHz

Plot 39 GHz to 40 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 125 ms

10 Offget 2.4 dB

-10
F-20

D1 -22.81 dBm
F-30

F-60

F-70

F-80

-30

Start 39 GHz 100 MHz/ Stop 40 GHz

Report N°(NIE): 40079RRF.002 Page 197 of 282

WireLESS

2013-10-22



a74@

WireLess
Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the
highest level of the desired power. If the transmitter complies with the conducted power limits based on the use of
RMS averaging over a time interval, the attenuation required shall be 30 dB instead of 20 dB.

RESULTS:

1. WiFi 5GHz 802.11 a mode

LOW FREQUENCY SECTION 5745 MHz. CONDUCTED.

See next plots.

Chain A
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -29.70 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.724736603 GHz
Offget 2.4 dB Markgr 2 [T1]]
10 = TUYT OB

F-¢0

F-70

-s50 pmn

Start 5.7 GHz 5.5 MHz/ Stop 5.755 GHz
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Chain B

® RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz —-23.72 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.724982692 GHz
Offget 2.4 dB Markgr 1 [T1]]
10 = TUS OB

"\hul I;.7 3 EWHZ

51724013141

<R
A
T
o
]
I
I
N
L0
3
=
N5

--50
F-60

--70

L 50 Tt

Start 5.7 GHz 5.5 MHz/ Stop 5.755 GHz

HIGH FREQUENCY SECTION 5825 MHz. CONDUCTED.
See next plots.

Chain A

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -42.09 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.850620000 GHz
Offget 2.4 dB Markgr 2 [T1]]
-10 BT DT
5.85124%000 GHz
Markgr 3 [T1]]
o —Z7.57 dEm
5.852493000 GHz
F410
F-20
D1 -24.15 dBm
F-30
F-40 L
F-50
F-60
70
l_a0 £+
Center 5.8475 GHz 6.5 MHz/ Span 65 MHz
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Chain B

® RBW 100 kHz Marker 2 [Tl ]
VBW 300 kHz -34.46 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.851223333 GHz
Offget 2.4 dB Markgr 1 [T1]]
10 BEE TRCRE
5.850594333 GHz
MMMMM« Markgr 3 [T1(]
o U —34.75 dBm
5.85091(833 GHz
410 \"*
-20
D1 -23.}9 dBm
-30 =
w
F-40 Il
F-50
F-60
--70
L 50 £t
Start 5.815 GHz 6.5 MHz/ Stop 5.88 GHz

Verdict: PASS
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2. WiFi 5GHz 802.11 n20 mode
LOW FREQUENCY SECTION 5745 MHz. CONDUCTED.

See next plots.

Chain A

® RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz -28.09 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.724025128 GHz
Offget 2.4 dB Markgr 1 [T1]]
F10 = T2 T dBm
N | ! !5.7“i}5i EM GHz
-0 ~T5.66 dHm
5724377692 GHz
--10 \x
--20
D1 -24.%2 dBm 3
--30
--40
F-50
F-60
--70
5o T
Start 5.7 GHz 5.5 MHz/ Stop 5.755 GHz
Chain B
® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -24.05 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.723760705 GHz
Offget 2.4 dB Markgr 2 [T1]]
F10 = TSU OBm
H J l5.7“i331’i92 GHz
o —24.34 dgm
sl 724289551 GHz
--10 \\x
|
--20 =
D1 -23.46 dBm
--60
--70
5o T
Start 5.7 GHz 5.5 MHz/ Stop 5.755 GHz
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HIGH FREQUENCY SECTION 5825 MHz. CONDUCTED.
See next plots.

Chain A

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -30.81 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.849973333 GHz
Offget 2.4 dB Markgr 2 [T1]]
F10 = T 7L aBm
5.85184¢333 GHz
’WWM Markdr 3 [T1]]
B —31.01 dem
5.850704500 GHz
10
--20
D1 -23.¢ dBm
--30
--40
F-50
F-60
--70
5o T
Start 5.815 GHz 6.5 MHz/ Stop 5.88 GHz
Chain B
® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -29.92 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.850077500 GHz
Offget 2.4 dB Markgr 1 [T1]]
F10 BEE T BT
5.85091(4833 GHz
MMM Markdr 3 [T1]]
B u —33.47 dEm
5.85028%9833 GHz
-10
--20
D1 -22.$%1 dBm
-30 ul
--40
--50
--60
--70
5o T
Start 5.815 GHz 6.5 MHz/ Stop 5.88 GHz

Verdict: PASS
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3. WiFi 5GHz 802.11 n40 mode

LOW FREQUENCY SECTION 5755 MHz. CONDUCTED.
See next plots.

Chain A

® RBW 100 kHz Marker 1 [Tl ]
VBW 300 kHz -24.28 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.722426923 GHz
Offget 2.4 dB Markgr 2 [T1]]
10 = A5 OB
5.723749038 GHz
Ma, = T ]
o e
5.720624 z
F-10 J ‘, \
D1 -16.%5 dBm J HI.
F-60
--70
--80 Tt
Start 5.7 GHz 7.5 MHz/ Stop 5.775 GHz
Chain B
® RBW 100 kHz Marker 2 [Tl ]
VBW 300 kHz -19.21 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.722451923 GHz
Offget 2.4 dB Markgr 1 [T1]]
10 = =) BT
5.723774038 GHz
Ma o T
L bl il Folbalhaat L
0 T AR P %) B
'J 5.7175240 z
F-10 J W \‘
D1 -15.4$9 dBm —f
1
3 [ il )
20 = 1 ¢
-30
--50
--60
--70
--80 Tt
Start 5.7 GHz 7.5 MHz/ Stop 5.775 GHz
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HIGH FREQUENCY SECTION 5795 MHz. CONDUCTED.
See next plots.

Chain A

® RBW 100 kHz Marker 2 [Tl ]
VBW 300 kHz -41.79 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.851195000 GHz
Offget 2.4 dB Markgr 1 [T1]]
-10 =TT OB
5.850521%9232 GHz
Markgr 3 [T1]]
o —Z4.55 dBm
5.851864077 GHz
Frlo IJ \
D1 -16. dBm
PLZO
F-30
F-40 INEE
F-50
F-60
--70
_s0 T
Start 5.775 GHz 10.5 MHz/ Stop 5.88 GHz
Chain B
® RBW 100 kHz Marker 3 [T1 ]
VBW 300 kHz —-37.90 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 5.861291154 GHz
Offget 2.4 dB Markgr 1 [T1]]
10 = T TBT

5.850017115 GHz
Markgr 2 [T1]]
o —3§.14 dEm

5.859944000 GHz

D1 -15.713 dBm

F-30

23

i

F-40

F-50

F-60

F-70

-s50 T

Start 5.775 GHz 10.5 MHz/ Stop 5.88 GHz

Verdict: PASS (NOTE: The limit is set to -20 dBc since the maximum peak conducted output power was
measured for this mode.)
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4. WiFi 5GHz 802.11 ac80 mode
LOW FREQUENCY SECTION 5755 MHz. CONDUCTED.

See next plots.

Chain A

% Agilent

Mkr3 5.717 49 GHz

RF?F 5|< dBm #Atten 28 dB -25.57 dBm
#req [T PR T )
Log e g bbbl e ook -
1a . |J U H
dB/ A i
Offst | e
2.4
dB
]
-18.5
dBm
LaAy
Y1 s2
Start 5700 B0 GHz Stop 5.815 88 GHz
#Res BH 1680 kHz #WBH 366 kHz Sweep 10.99 ms (1560 pts)
Marker Trace Type ¥ Axic Amplitude
1 1 Frag 5.723 71 GHz -25.41 dBm
2 [N Frag 5.722 71 GH=z -25.38 dBm
3 1 Fragq B.717 49 GHz -25.57 dBm

Chain B

- Agilent

Mkr3 5.724 32 GHz
Ref 5 dBm #Htten 26 dB -23.66 dBm

e b A, LHll,

i/ [* U N

Start 5.79060 @8 GHz Stop 5.815 0@ GHz
#Res BH 108 kHz #\/BH 308 kHz Sweep 10.99 ms (1508 pts)
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HIGH FREQUENCY SECTION 5775 MHz. CONDUCTED.

See next plots.

Chain A

Chain B

AT4@

#Atten 20 dB

Mkr3 5.852 53 GHz

-34.88 dBm

#Peak
Loe WMM&%TMMLL%
10 |f

NIk

W 15 z
WM#&

Y1 52

Start 5.735 @8 GHz
#Res BH 180 kHz

#YBW 388 kHz

Stop 5.380 B0 GHz
Sweep 13.89 ms (1588 pts)

Marker Trace Type ¥ Axiz Amplitude
1 1 Freg £.851 17 GHz -33.55 dEm
2 (1 Frag 5.BEZ 49 BHz -34.68 dBm
3 (1) Freq 5.852 53 GHz -34.88 dBm

i Agilent

Ref 5 dBm

#Atten 20 4B

Mkr3 5.853 11 GHz
-34.81 dBm

#Peak

NETETEIL -vl=.-—n|'l'lr'§|ir u“uq‘"‘!"{

WA by

V1 52

Start 5,735 88 GHz
#Res BH 100 kHz

#\BH 380 kHz

Stop 5,380 60 GHz
Sweep 13.89 ms (1500 pts)

Marker Trace Type ¥ Axis Amplitude
1 (&8 Frag 5.851 75 GHz -33.88 dBn
2 1 Frag 5.862 49 GHz -34.71 dBm
3 1 Freg 5.853 11 GH=z -34.81 dBn

WireLess

Verdict: PASS (NOTE: The limit is set to -20 dBc since the maximum peak conducted output power was
measured for this mode.)
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Section 15.247 Subclause (e) / RSS-210 A8.5. Power spectral density

SPECIFICATION

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

RESULTS

The maximum power spectral density level in the fundamental emission was measured using the
method of trace averaging with EUT transmitting at full power throughout each sweep according to
point 10.3. of Guidance for Performing Compliance Measurements on Digital Transmission Systems
(DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03r01 dated 09/04/2013. This
method was used for 802.11a and 802.11n20 modes.

For 802.11n40 and 802.11ac80 modes the PKPSD (peak PSD) method was used since the maximum
peak conducted output power was measured for this mode.

For MIMO mode, the Measure and add 10 log(N4nt) dB, (where Nant 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
5/28/2013.

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.

1. WiFi 5GHz 802.11 a mode

Power spectral density (See next plots of worst case = highest level).

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz
Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Power spectral density (dBm) -2918 | -2.012 | -3.150 | -2.620 | -3.045 | -3.274
Measurement uncertainty (dB) +1.5

Verdict: PASS
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2. WiFi 5SGHz 802.11 n20 mode

Power spectral density (See next plots of worst case = highest level).

Lowest frequency | Middle frequency | Highest frequency
5745 MHz 5785 MHz 5825 MHz

Chain A | Chain B | Chain A | Chain B | Chain A | Chain B
Power spectral density (dBm) -2.707 | -2.324 | -3.070 | -2.359 | -1.877

Measurement uncertainty (dB)

-2.382

+1.5

Lowest frequency | Middle frequency | Highest frequency

MIMO 5745 MHz 5785 MHz 5825 MHz
Chain A+B Chain A+B Chain A+B
Port A | Port B | Port A | PortB | Port A Port B
Power spectral density (dBm) -5.752 | -5.859 | -6477 | -6.524 | -6.235 -5.794
Power spectral density (dBm) + -2.74 -2.85 -3.47 -3.51 -3.22 -2.78
10¥Log(2)
Measurement uncertainty (dB) +1.5
Verdict: PASS
3. WiFi 5GHz 802.11 n40 mode
Power spectral density (See next plots of worst case = highest level).
Lowest frequency Highest frequency
5755 MHz 5795 MHz
Chain A Chain B Chain A Chain B
Power spectral density (dBm) -9.76 -8.94 -10.25 -10.55
Measurement uncertainty (dB) +1.5
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Lowest frequency Highest frequency
MIMO 5755 MHz 5795 MHz
Chain A+B Chain A+B
Port A Port B Port A Port B
Power spectral density (dBm) -12.97 -12.06 -13.95 -13.20
Power spectral density (dBm) + -9,96 -9,05 -10,94 -10,19
10*Log(2)
Measurement uncertainty (dB) +1.5

Verdict: PASS (NOTE: the PKPSD (peak PSD) method was used since the maximum peak conducted
output power was measured for this mode).

4. WiFi1 5GHz 802.11 ac80 mode

Power spectral density (See next plots of worst case = highest level).

Middle frequency
SISO 5775 MHz
Chain A Chain B
Power spectral density (dBm) in 3 -9.26 -10.81
kHz bandwidth
Measurement uncertainty (dB) +1.5
Lowest frequency
MIMO 5755 MHz
Chain A+B
Port A Port B
Power spectral density (dBm) in 3 -12.13 -10.76
kHz bandwidth
Power spectral density (dBm) in 3 -9.12 -1.75
kHz bandwidth + 10*Log(2)
Measurement uncertainty (dB) +1.5

Verdict: PASS (NOTE: the PKPSD (peak PSD) method was used since the maximum peak conducted
output power was measured for this mode).
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1. WiFi 5GHz 802.11 a mode

Lowest Channel: 5745 MHz. Chain B.
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35 Agilent

Ref 5 dBm

#Atten 20 4B

Mkrl 5.746 22 GHz

-2.812 dBm

#Hvg
Log

1

A s s 0y

IRTLELY rAAAA A
ANy ¥

18 ¥
|

Adan AR
LA N A 1

hETLTEEET
TRy

LA I LT R Y

Offst
2.4
4B .w"ﬂu

FAva

188
W1 52

53 FS

£
FTun

]

Center 5.745 86 GHz
#Res BH 100 kHz

#YBH 388 kHz

2. WiFi 5GHz 802.11 n20 mode

SISO. Highest Channel: 5825 MHz. Chain A.

3 Agilent

Span 38 MHz

Sweep 3,124 ms (1888 pts)

Ref 18 dBm

#MAtten 20 dB

Mkrl 5.818 b8 GHz

-1.877 dBm

#Avg
Log

1

18
dB/

WA

i

A

Offst
2.4
dB

%

" WUWWW

Mo g
L'k

PAva
166
Wl 32

33 FS

£t
FTun

Swp

Center 5.525 86 GHz
#Res BH 108 kHz

#/BH 300 kHz
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MIMO. Lowest Channel: 5745 MHz. Chain A+B. Port A.

# Agilent

Mkrl 5.739 97 GHz
Ref 18 dBm #Atten 20 dB -5.752 dBm
#Awg
Log
16 1

ng;;t A, M f

2.4
dB

PAva
166
Hl 52
53 F3

£f:
FTun
Swp

Center 5.745 @8 GHz Span 30 MHz
#Res BW 100 kHz #BH 380 kHz Sweep 3124 ms (1008 prs)

3. WiFi 5GHz 802.11 n40 mode
SISO. Lowest frequency 5755 MHz. Chain B.

- Agilent

Mkrl 5.763 73 GHz

Ref 0 dBm #Atten 20 dB -5.94 dBm
#Peak

LaAw

W1 52
53 FC

£
FTun
Swp

Center 5.755 88 GHz Span 53.65 MHz
#Res BW 3 kHz #WBW 38 kHz Sweep 5.502 5 (1008 prs)
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MIMO. Lowest frequency 5755 MHz. Chain A+B. Port A.
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w Agilent

Ref @ dBEm

#Htten 20 dB

Mkrl 5.763 73 GHz
-12.06 dBEm

#Peak
Log

1@

de/
Offst i

\
2.4 }‘
dB

LaAw 'I‘AW

V1 sz

53 FC
AA

£t
FTun

Swp

Center 5,755 86 GHz
#Res BH 3 kHz

#YBW 38 kHz

4. WiFi 5GHz 802.11 ac80 mode

SISO. Middle frequency 5775 MHz. Chain A.

i Agilent

Span 53.65 MHz
Sweep 5502 5 (1080 pts)

Mkrl 5.769 98 GHz

Ref @ dBEm #Atten 20 dB -9.26 dBm
#Peak

Log 1

16 ¢

dB

46/ i
Offst WW
2.4 r

LaPy

AR

53 FC
AA

£
FTun

Swp

Center 5.775 BB GHz
#Res BH 3 kHz
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MIMO. Middle frequency 5775 MHz. Chain A+B. Port B.

w Agilent

Mkrl 5.76%9 93 GHz
Ref @ dBm #Htten 20 dB -18.76 Bm
#Peak
Log
16
dB/ .IIL
Offst bl r[ '
2.4
dB

LgRw MM

V1 =2
33 FC
AA
ECf
FTun
Swp

e

o

E-

Center 5.775 88 GHz Span 188.9 MHz
#Res B 3 kHz #BH 38 kHz Sweep 11,17 5 (1088 pts)
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations radiated (Transmitter)

SPECIFICATION

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

Frequency Range Field strength (uV/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°
and the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

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

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30
MHz-1000 MHz and at distance of 1m for the frequency range 1 GHz-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-1000 MHz.
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The spurious signals detected do not depend on either the operating channel or the modulation mode.

Spurious levels closest to the limit:

Spurious frequency Polarization Detector Emission Level | Measurement
(MHz) (dBuV/m) Uncertainty (dB)
31.943887 PV Quasi-Peak 33.10 +3.8
47.494989 PV Quasi-Peak 32.51 +3.8
595.671342 PH Quasi-Peak 30.42 +3.8
663.707414 PH Quasi-Peak 31.01 +3.8
747.294589 PV Quasi-Peak 30.42 +3.8

Frequency range 1 GHz-40 GHz.

For the 4 OFDM modulation modes (802.11a, 802.11n20, 802.11n40 a 802.11ac80), a preliminary
measurement in the central channel was performed in the range 1-12.75 GHz to determine the worst case.
The lowest and highest channels were measured for out-of-band emissions for the worst case (802.11a).

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 5745 MHz.

Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.2374 PV Peak 46.34 +4.09
22.9800 PV Peak 51.49 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 56.40 +4.09
17.2335 PV
Average 44.73 +4.09
22.9799 PV Peak 51.47 +4.09
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Middle frequency 5785 MHz.
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Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3548 PV Peak 47.28 +4.09
23.1399 PV Peak 51.91 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3595 PV Peak 52.42 +4.09
23.1398 PV Peak 51.80 +4.09
Highest frequency 5825 MHz.
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.4700 PV Peak 46.16 +4.09
23.3000 PV Peak 49.04 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.4789 PV Peak 53.45 +4.09
23.29999 PV Peak 51.55 +4.09
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2. WiFi 5GHz 802.11 n20 mode

Middle frequency 5785 MHz.
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Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3582 PV Peak 46.12 +4.09
23.1400 PV Peak 51.79 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3556 PV Peak 51.59 +4.09
23.1400 PV Peak 50.92 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3569 PV Peak 51.05 +4.09
23.1400 PV Peak 51.43 +4.09
3. WiFi 5GHz 802.11 n40 mode
Middle frequency 5785 MHz.
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3826 PV Peak 46.12 +4.09
23.1800 PV Peak 50.15 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3752 PV Peak 50.79 +4.09
23.1799 PV Peak 49.78 +4.09
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Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3752 PV Peak 49.81 +4.09
23.1800 PV Peak 50.51 +4.09
4. WiFi 5GHz 802.11 ac80 mode
Middle frequency 5775 MHz
Chain A
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
23.1000 PV Peak 50.69 +4.09
Chain B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.308125 PV Peak 38.40 +4.09
23.1000 PV Peak 49.90 +4.09
Chain A+B
Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
17.3582 PV Peak 49.93 +4.09
23.1000 PV Peak 49.81 +4.09
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FREQUENCY RANGE 30 MHz-1000 MHz.

REW 100 kH=z RF Att 0 dB
Ref Lvl VBW 100 kH=z
T0 dB* SWT 245 ms Unit dBuv/m
70
60
50
40[-FeEls
30
20
10
ol
-10
-20
-30
Center 515 MH=z 97 MHz/ Span 970 MH=z

(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 Channel: 5745 MHz. Chain A

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s

AT4@

WireLESS

80

D2 7p dB*

70

1 PK
VIEW

60

D1 54 dp*

.

20

F10

F-10

=20

Start 1 GHz 600 MHz/

Note: The peak above the limit is the carrier frequency.
Lowest Channel: 5745 MHz. Chain B

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s

Stop 7 GHz

80

D2 7p dB*

70

1 PK
VIEW |

60

D1 54 dp*
=l M

. WF\/M

20 | //L’/w

20

10

F-10

=20

start 1 GHz 600 MHz/

Note: The peak above the limit is the carrier frequency.
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Middle Channel: 5785 MHz. Chain A

®

1 PK
VIEW

Ref 80 dBuvV/m

RBW 1 MHz
VBW 1 MHz
Att 0 dB SWT 1 s

AT4@

D2 TR dB*
70
6o |
50 S ™ 'JM e
f\x_,/_”dM
M [
m vf,_‘/wf
f/r/1ﬁ¢///W/k/

=20

Start 1 GHz

600 MHz/

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

Middle Channel: 5785 MHz. Chain B

@

1 PK
VIEW

Ref 80 dBuvV/m

RBW 1 MHz
VBW 1 MHz
SWT 1 s

Stop 7 GHz

80

ALt 0 dB
D2 7f dB*
=70
60 e
b sa abe R ™,

[-50 M v S

F“”nﬂﬂﬁ PN
b I

V/"“”"””/‘/\/
20

10

F-10

=20

Start 1 GHz

600 MHz/

Note: The peak above the limit is the carrier frequency.
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Highest Channel: 5825 MHz. Chain A

®

1 PK
VIEW

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz

Highest Channel: 5825 MHz. Chain B

@

1 PK
VIEW

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 TR dB*
70
eo y oAl
D1 54 dp~* M
50 g L
Ly IUVIPNED (S ol
30
20
10
=0
F-10
-20
Start 1 GHz 600 MHz/ Stop 7 GHz
Note: The peak above the limit is the carrier frequency.
RBW 1 MHz
VBW 1 MHz
Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 TR dB*
70
60
D1 54 A+ Ww
=0 el
e T
L /M/W/
20T
20
F10
=0
F-10
-20
Start 1 GHz 600 MHz/ Stop 7 GHz
Note: The peak above the limit is the carrier frequency.
Page 222 of 282 2013-10-22

Report N°(NIE): 40079RRF.002



AT4@

WireLESS

2. WiFi 5GHz 802.11 n20 mode
Middle Channel: 5785 MHz. Chain A

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBpvV/m Att 0 dB SWT 1 s

80

Dz Th dB*

70
1 PK
VIEW
- M
2 av] D1 54 dp*
M PR e
30 4
20
1o
o
-10
-20
Start 1 GHz 600 MHz/ Stop 7 GHz

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

Middle Channel: 5785 MHz. Chain B

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
1 PK
VIEW
60
2 av] D1 54 dp* o e
B M ,
P— prm
ra\_‘_,uf“—«___m‘/“lFQNMr”
L /,/J”L_J
20
F10
o
--10
-20
Start 1 GHz 600 MHz/ Stop 7 GHz

Note: The peak above the limit is the carrier frequency.
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Middle Channel: 5785 MHz. Chain A+B

®

1 PK
VIEW

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
g e PR
D1 54 dB*
=0 -

30

20

F10

F-10

=20

Start 1 GHz

600 MHz/

Stop 7 GHz

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

3. WiFi 5GHz 802.11 n40 mode

Highest Channel: 5795 MHz. Chain A

@

1 PK
VIEW

Ref 80 dBuvV/m

RBW 1 MHz
VBW 1 MHz
SWT 1 s

80

D2 7p dB*

70

60

*

D1 54 d

ey

50

/\_,_W

M

30

pob
,.«M

r\,«/
/_‘/\J

20

10

F-10

=20

Start 1 GHz

600 MHz/

Stop 7 GHz

Note: The peak above the limit is the carrier frequency.
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Highest Channel: 5795 MHz. Chain B

®

1 PK
VIEW

AT4@

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
B W ]
D1 54 dB*
- e
50 e
M rw,fx_,/mfn ) | —
., ) /L
[~ A

20

F10

F-10

=20

Start 1 GHz

600 MHz/ Stop 7 GHz

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

Highest Channel: 5795 MHz. Chain A+B

@

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*

70
60

R TN LT g |
50 } gl e S—
MJ‘ ,‘f\_//“x,‘/_/—w\—/‘-mm__,—f
304
= Paad
20

10

F-10

=20

Start 1 GHz

600 MHz/ Stop 7 GHz

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

Report N°(NIE): 40079RRF.002

Page 225 of 282

WireLESS

2013-10-22



AT4@

WireLESS
4. WiFi1 5GHz 802.11 ac80 mode

Middle Channel: 5775 MHz.

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 7p dB*

70
1 PK
VIEW

60 R aasi |
D1 54 dp*
L N ]

iw i NN ) | S—————

E——

20

10

o

-10

-20

Start 1 GHz 600 MHz/ Stop 7 GHz

Note: The peak above the limit is the carrier frequency. This plot is valid for Chain A, Chain B and
Chain A+B.
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FREQUENCY RANGE 7 GHz to 12 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest Channel: 5745 MHz. Chain A

®

1 PK
VIEW

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
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D1 54 dB*
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Lowest Channel: 5745 MHz. Chain B
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1 PK
VIEW

575 MHz/ Stop 12.75 GHz
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Ref 80 dBuvV/m Att 0 dB SWT 1 s
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70
60
D1 54 dB*
50
e . Mbebe
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Start 7 GHz 575 MHz/ Stop 12.75 GHz
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Middle Channel: 5785 MHz. Chain A

®

1 PK
VIEW

Middle Channel: 5785 MHz. Chain B

@

1 PK
VIEW

Ref 80 dBuvV/m

AT4@

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

Dz 7
70

g dB*

60

D1 54 d

20
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Start 7 GHz

Ref 80 dBuvV/m

Att 0

575 MHz/ Stop 12.75 GHz
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Highest Channel: 5825 MHz. Chain A

®

1 PK
VIEW

AT4@

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
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D2 74 dB*
70
60
D1 54 dB*
50

20

F10

F-10

=20

Start 7 GHz

Highest Channel: 5825 MHz. Chain B

@

1 PK
VIEW

575 MHz/ Stop 12.75 GHz

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
80
D2 74 dB*
70
60
D1 54 dB*
50

F-10

=20

Start 7 GHz
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2. WiFi 5GHz 802.11 n20 mode

Middle Channel: 5785 MHz. Chain A

®

1 PK
VIEW

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz

Middle Channel: 5785 MHz. Chain B

@

1 PK
VIEW

Ref 80 dBuvV/m Att 0 dB SWT 1 s
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D2 74 dB*
70
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Middle Channel: 5785 MHz. Chain A+B

®

1 PK
VIEW

AT4@

RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
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D2 74 dB*

70
60
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Start 7 GHz

3. WiFi 5GHz 802.11 n40 mode

Highest Channel: 5795 MHz. Chain A

@

1 PK
VIEW

Ref 80 dBuvV/m

575 MHz/ Stop 12.75 GHz

RBW 1 MHz
VBW 1 MHz
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o
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Highest Channel: 5795 MHz. Chain B

®

1 PK
VIEW

Ref 80

dBuv/m

AT4@

WireLESS
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VBW 1 MHz
dB SWT 1 s
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g dB*

70

60

D1 54 d
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Start 7

GHz

Highest Channel: 5795 MHz. Chain A+B
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VIEW

575 MHz/ Stop 12.75 GHz
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4. WiFi1 5GHz 802.11 ac80 mode

Middle Channel: 5775 MHz. Chain A.

®

1 PK
VIEW

Ref 80 dBuvV/m

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

70

Dz 7

g dB*

60
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F10
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Start 7 GHz

Middle Channel: 5775 MHz. Chain B.
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VIEW

575 MHz/ Stop 12.75 GHz

RBW 1 MHz
VBW 1 MHz
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Middle Channel: 5775 MHz. Chain A+B.

® RBW 1 MHz
VBW 1 MHz

Ref 80 dBuvV/m Att 0 dB SWT 1 s
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F70 D2 6B.23 dBr
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VIEW
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Start 7 GHz 575 MHz/ Stop 12.75 GHz
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FREQUENCY RANGE 12 GHz to 18 GHz.

1. WiFi 5GHz 802.11 a mode

Lowest Channel: 5745 MHz. Chain A

®

1 PK
VIEW

Ref 70 dBuv/m

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s
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60

D1 54 dp*
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20
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Start 12.75 GHz

Lowest Channel: 5745 MHz. Chain B
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VIEW
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525 MHz/ Stop 18 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

70

60

D1 54 dp*

20

10

F-10

F-20
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Middle Channel: 5785 MHz. Chain A

®

1 PK
VIEW

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 1 s
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60

D1 54 dB*
50
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Start 12.75 GHz 525 MHz/ Stop 18 GHz

Middle Channel: 5785 MHz. Chain B
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VIEW
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RBW 1 MHz
VBW 1 MHz
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=30

Start 12.75 GHz 525 MHz/ Stop 18 GHz
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Highest Channel: 5825 MHz. Chain A

®

1 PK
VIEW

AT4@

WireLESS

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att dB SWT 1 s
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Highest Channel: 5825 MHz. Chain B
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VIEW
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Ref 70 dBuv/m Att dB SWT 1 s
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2. WiFi 5GHz 802.11 n20 mode

Middle Channel: 5785 MHz. Chain A

®

1 PK
VIEW

Ref 70 dBuv/m
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dB SWT 1 s
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Middle Channel: 5785 MHz. Chain B
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Middle Channel: 5785 MHz. Chain A+B

®

1 PK
VIEW

Ref 70 dBuv/m Att O
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3. WiFi 5GHz 802.11 n40 mode

Highest Channel: 5795 MHz. Chain A
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525 MHz/ Stop 18 GHz

RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 1 s
70
60
D1 54 dp*
50
Loze Y. Ve SN, O mw«.mx/\/f/v‘/\f
A i w%wﬂv\,‘fﬂ\r

20

10

F-10

F-20

=30

Start 12.75 GHz

Report N°(NIE): 40079RRF.002

525 MHz/ Stop 18 GHz

Page 239 of 282 2013-10-22



Highest Channel: 5795 MHz. Chain B

®

AT4@
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4. WiFi1 5GHz 802.11 ac80 mode

Middle Channel: 5775 MHz. Chain A.
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VIEW
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WireLESS
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Middle Channel: 5775 MHz. Chain B.
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Middle Channel: 5775 MHz. Chain A+B.

®

1 PK
VIEW

FREQUENCY RANGE 18 GHz to 26 GHz.

Ref 70 dBuv/m
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dB SWT 1 s
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1. WiFi 5GHz 802.11 a mode

Lowest Channel: 5745 MHz. Chain A
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VIEW
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Lowest Channel: 5745 MHz. Chain B

®
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VIEW

Middle Channel: 5785 MHz. Chain A
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Middle Channel: 5785 MHz. Chain B

®
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VIEW

Highest Channel: 5825 MHz. Chain A
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Highest Channel: 5825 MHz. Chain B

®

1 PK
VIEW

2. WiFi 5GHz 802.11 n20 mode
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Middle Channel: 5785 MHz. Chain B
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3. WiFi 5GHz 802.11 n40 mode

Highest Channel: 5795 MHz. Chain A
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Highest Channel: 5795 MHz. Chain A+B
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4. WiFi 5GHz 802.11 ac80 mode

Ref 70 dBuv/m

AT4@

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

70

60

D1 54 d

40

30

/\/\—xmf“-w

20

F10

F-10

F-20

=30

Start 18 GHz

Middle Channel: 5775 MHz. Chain A.

@

1 PK
VIEW

Ref 70 dBuv/m

800 MHz/ Stop 26 GHz

RBW 1 MHz
VBW 1 MHz
dB SWT 1 s

70

60

D1 54 d

20

10

F-10

F-20

=30

Start 18 GHz

Report N°(NIE): 40079RRF.002

800 MHz/ Stop 26 GHz

Page 248 of 282

WireLESS

2013-10-22



Middle Channel: 5775 MHz. Chain B.
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FREQUENCY RANGE 26 GHz to 40 GHz.

No spurious signals were found in all modulations and channels tested.

® RBW 1 MHz
VBW 1 MHz

Ref 70 dBuv/m Att 0 dB SWT 1 s

70

60
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VIEW PP g IR L TR MW iy PR st
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(This plot is valid for both SISO and MIMO modes).
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APPENDIX C: Test results
“Bluetooth Low Energy”
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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 = 3.24 dBi

TEST FREQUENCIES:

Lowest channel: 2402 MHz
Middle channel: 2440 MHz
Highest channel: 2480 MHz

For Bluetooth LE operation mode the transmission is at CHAIN B RF output.

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

The PC was using the Intel test utility DRTU Version “OEDRTU 558x86” DRTU 1.7.1-775”.

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielded room and connected to the spectrum analyzer using a
low loss calibrated RF cable. The measurement readings are corrected with the cable loss (dB).

RADIATED MEASUREMENTS

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

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

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

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

(see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.0352 1.0346 1.0339
-26 dBc bandwidth (MHz) 1.258 1.260 1.259
Measurement uncertainty (kHz) +21.7

Lowest Channel

w Agilent

Ref 18 dBm #Htten 20 dB
#Peak

Log il | —
N“W

dB/ o i

Offst >/ &«

1.28

d5 SN/ Wl
m ¢ v .

LaAw

Ml =2
Center 2,402 808 GHz Span 3 MHz
#Res BHW 38 kHz #BH 308 kHz Sweep 313 ms (LAGBA prs)

Occupied Bandwidth Occ BH % Pur  99.00 7
1.8352 MH=z x dB  -26.00 dB

Transmit Freq Error  1.989 kHz
% B Bandwidth 1.258 MHz
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Middle Channel
w Agilent
Ref 18 dBm #Atten 20 dB
#Peak
Log T p—
10 A~ N
4B/ Pt e
Dffst > \{—
1.23 o
4B .-ffmw s \H\
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e ]
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#Res BHW 38 kHz #BH 308 kHz Sweep 313 ms (LAGBA prs)
Occupied Bandwidth Occ BH % Pur  99.00 ¥
1.0346 MH= ® dB -26.688 JB

Transmit Freq Error  1.396 kHz
% B Bandwidth 1.268 MHz

Highest channel

# Agilent

Ref 1@ dBm #Atten 20 dB
#Peak

LDQ T aC T e I Sep——
10 sk S

4B/ 2
Offst > e

& TN VAN

LA

ML 52
Center 2,480 808 GHz Span 3 MHz
#Res BH 30 kHz #\JBH 300 kHz Sweep 313 ms (1008 pts)

Occupied Bandwidth Occ BH % Par  99.00 7
1.8339 MHz x dB -26.00 dB

Transmit Freq Error  1.235 kHz
® dB Bandwidth 1.259 MHz
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Section 15.247 Subclause (a) (2) / RSS-210 A8.2. (a). 6 dB Bandwidth

SPECIFICATION

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

6 dB Bandwidth (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 654.7 664.7 670.7
Measurement uncertainty (kHz) +21.7
Verdict: PASS
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6 dB BANDWIDTH.
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6 dB BANDWIDTH.
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Section 15.247 Subclause (b) / RSS-210 A8.4. (4). Maximum output power and antenna gain

SPECIFICATION

For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30 dBm).
The e.i.r.p. shall not exceed 4 W (36 dBm) (Canada).

RESULTS

The maximum conducted (average) output power was measured using the method according to point
9.2.1.1. Option a) of Guidance for Performing Compliance Measurements on Digital Transmission
Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03rO1 dated
09/04/2013.

MAXIMUM OUTPUT POWER. See next plots.

Maximum declared antenna gain: 3.24 dBi.

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 4.36 4.61 4.83
Maximum EIRP power (dBm) 7.60 7.85 8.07
Measurement uncertainty (dB) +1.5

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power

is not required to be reduced from the stated values.

Verdict: PASS
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1. CONDUCTED PEAK POWER.

Lowest frequency
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AT4@

WireLess

w Agilent

Ref 5 dBm

Atten 28 B

#Ava

Log

gl ST et

1@
de/

WW

Offst ik

i ot

FAvg
106

WL 52

Center 2,450 808 @ GHz
#Res BH 36 kHz

Channel Power

#I/BH 3688 kHz

4.83 dBm /1.8339 MHz

Span 2 MHz
Sweep B.527 ms (1008 prs)

Power Spectral Density

-55.31 dBm/Hz

Report N°(NIE): 40079RRF.002

Page 261 of 282

2013-10-22



AT4@

WireLESS

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

SPECIFICATION

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

RESULTS:

Reference Level Measurement

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Reference Level Measurement 3.84 5.56
(dBm)

Measurement uncertainty (dB)

+1.5

Lowest frequency 2402 MHz

Spurious frequency (GHz) Emission Level Limit (dBm) Measurement Uncertainty
(dBm) (dB)
2.482223 -44.11 -26.16 +1.50
2.541828 -45.07 -26.16 +1.50
2.561925 -44.75 -26.16 +1.50

Middle frequency 2440 MHz

Spurious frequency (GHz) Emission Level Limit (dBm) Measurement Uncertainty
(dBm) (dB)
2.520246 -42.61 -25.17 +1.50
2.580042 -44.01 -25.17 +1.50
2.599743 -44.09 -25.17 +1.50
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Highest frequency 2480 MHz

Spurious frequency (GHz) Emission Level Limit (dBm) Measurement Uncertainty
(dBm) (dB)
2.559747 -41.39 -24.44 +1.50
2.599941 -43.43 -24.44 +1.50
2.620236 -43.42 -24.44 +1.50

Verdict: PASS
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See next plot of worst case: Highest frequency 2480 MHz.

Number of sweep points: 30,001.
Plot 30 MHz to 3 GHz

®

RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms
10 Offget 1 dB
=0
-10
F-20
D1 -24. dBm
F-30
F-40
=0 |
F-60
-70
F-80
-90
Start 30 MHz 297 MHz/ Stop 3 GHz

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

Plot 3 GHz to 6 GHz:

RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms

10 Offget 1 dB
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-30

--40
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Plot 6 GHz to 9 GHz:

® RBW 100 kHz
VBW 300 kHz

Ref 10 dBm Att 35 dB SWT 300 ms
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Plot 9 GHz to 12 GHz:
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Plot 12 GHz to 15 GHz:
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Plot 15 GHz to 18 GHz:
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Plot 18 GHz to 21 GHz:

®
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Plot 21 GHz to 24 GHz:
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Plot 24GHz to 25 GHz:
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VBW 300 kHz
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Report N°(NIE): 40079RRF.002 Page 268 of 282 2013-10-22



a74@

WireLESS
Section 15.247 Subclause (d) / RSS-210 A8.5. Band-edge emissions compliance (Transmitter)

SPECIFICATION

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the
highest level of the desired power.

RESULTS:

1. LOW FREQUENCY SECTION. CONDUCTED.

See next plot.

4 Agilent

Mkrl 2.299 929 GHz
Ref 18 dEm #Atten 48 dB —45.89 dBm
#Peak
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G2 I Nttt i b ot At Al AU e oo st bl e el
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E£(f)
FTun
Swp

Start 2.350 860 GHz Stop 2.412 BBA GHz
#Res BH 108 kHz #BH 308 kHz Sweep 5,998 ms (3008 pts)

Verdict: PASS
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2. HIGH FREQUENCY SECTION. CONDUCTED.

See next plot.

w Agilent

Mkrd 2.528 82 GHz

Ref 18 dBm #Atten 48 dB -47.43 dBm
#Peak
Log
18
dB/
Offst i
1.28 iio
dB 4 2 2
LU U TR 20
dBm
LaRw
V1 52
Start 2.460 86 GHz Stop 2,700 BB GHz
#Res BH 18@ kHz #BH 308 kHz Sweep 22.99 ms (3000 pts)
Marker Trace Tvpe # Axiz Amplitude
1 )] Freg 2,484 97 GHz -48.E6 dEm
2 (1 Frag 2.599 97 GHz -4E.99 dBm
3 C1n Freqg 2.580 A4 GH=z -47.82 dBm
4 ] Frag 2.528 B2 GHz -47.43 dEn

Verdict: PASS
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Section 15.247 Subclause (e) / RSS-210 A8.5. Power spectral density

SPECIFICATION

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission.

RESULTS

The maximum power spectral density level in the fundamental emission was measured according to
point 10.2. PKPSD (peak PSD) of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v03r01
dated 09/04/2013.

Power spectral density (see next plots).

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) 2.19 2.98 3.24
Measurement uncertainty (dB) +1.5

Verdict: PASS
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Section 15.247 Subclause (d) / RSS-210 A8.5. Emission limitations radiated (Transmitter)

SPECIFICATION

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

Frequency Range Field strength (uV/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 - 25000 500 54 3

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

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

RESULTS:

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

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

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

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

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-1000 MHz.

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-25 GHz

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. CHANNEL: LOWEST (2402 MHz).

Spurious frequency Polarization Detector Emission Level Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.3620 PH Peak 52.27 +4.09
2.4989 PH Peak 52.02 +4.09
2.5220 PH Peak 53.21 +4.09

Peak 54.59 +4.09
2.7884 PH
Average 43.70 +4.09

2. CHANNEL: MIDDLE (2440 MHz).

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.3800 PH Peak 52.19 +4.09
2.4801 PH Peak 52.24 +4.09
2.4999 PH Peak 52.61 +4.09
2.5599 PH Peak 52.74 +4.09
4.8799 PV Peak 39.67 +4.09

3. CHANNEL: HIGHEST (2480 MHz).

Spurious frequency Polarization Detector Emission Level | Measurement
(GHz) (dBuV/m) Uncertainty (dB)
2.3743 PH Peak 50.98 +4.09

Peak 55.54 +4.09

2.4835 PH
Average 51.43 +4.09
2.5998 PH Peak 53.13 +4.09

Verdict: PASS
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FREQUENCY RANGE 1 GHz to 3 GHz.
CHANNEL: Lowest (2402 MHz).

® RBW 1 MHz
VBW 1 MHz
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Note: The peak shown in the plot above the limit is the carrier frequency.

CHANNEL: Middle (2440 MHz).
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Note: The peak shown in the plot above the limit is the carrier frequency.
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CHANNEL: Highest (2480 MHz).
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Note: The peak shown in the plot above the limit is the carrier frequency.

FREQUENCY RANGE 3 GHz to 12.75 GHz.
CHANNEL: Lowest (2402 MHz).
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CHANNEL: Middle (2440 MHz).
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FREQUENCY RANGE 12.75 GHz to 18 GHz.

RBW 1 MHz

VBW 1 MHz

AT4@
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(This plot is valid for all three channels).

FREQUENCY RANGE 18 GHz to 25 GHz.
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(This plot is valid for all three channels).
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WireLESS

AT4@

FREQUENCY RANGE 2.31 GHz to 2.39 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).
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CHANNEL: Middle (2440 MHz).
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CHANNEL: Highest (2480 MHz).
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FREQUENCY RANGE 2.4835 GHz to 2.5 GHz. (RESTRICTED BAND)
CHANNEL: Lowest (2402 MHz).
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AT4@

WireLESS
CHANNEL: Middle (2440 MHz).
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CHANNEL: Highest (2480 MHz).
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