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CERTIFICATION

PRODUCT NAME: Transceiver module with support for IEEE 802.11 a/b/g/n
BRAND NAME: Extron

MODEL NUMBER: 20-2052-01LF
FCC ID: 2AE3WEXT2052CB
IC: 10862A-EXT2052CB
APPLICANT NAME: Extron Electronics, 1025 E, Ball Road, Anaheim, CA 92805
DATE OF TESTING: April 1-7, 2015, May 1-29, 2015
STANDARDS: FCC Part 15 Subpart E (Section 15.407)
IC RSS-247 Issue 1 (License-Exempt Local Area Network Devices)
IC RSS-GEN Issue 4
OPERATING BANDS: 5150 MHz — 5250 MHz
5250 MHz — 5350 MHz

5470 MHz — 5725 MHz
5725 MHz — 5850 MHz

The above equipment was found to be in compliance with the limits and levels of the standards listed in this report based
on the testing results. Unless otherwise stated, the results of this report relate only to the items tested as described in the
General Information section of this test report. If any significant changes are made to the EUT, the changes shall be
evaluated and a retest may be required.

Test reports shall not be reproduced except in full, without the written approval of the Extron Director of Compliance
Engineering, or his designee.

Approved & Released for

Extron Electronics Compliance Engineering By: Tested By:

Digita"y signed by Homi Z Digitally signed by Boni Baniqued

Ahmadi S f DN: cn=Boni Baniqued, o=Extron

\ ~ R o Electronics, ou=Compliance
+ Date: 2015.10.23 19:17:04 Bl Engineering,
TAA email=bbaniqued@extron.com, c=US
: -07'00 Date: 2015.10.23 14:00:25 -07'00'

Homi Ahmadi Boni Baniqued
Director of Compliance Engineering Regulatory Compliance Engineer
Extron Electronics Extron Electronics
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1 GENERAL INFORMATION

1.1 Applicant Information

Extron Electronics, 1025 E. Ball Road, Anaheim, CA 92805, USA

1.2 Objective

The objective is to request a Class Il Permissive Change (Reassessment) under the new FCC U-NII Rules and IC
LE-LAN certification requirements to a single modular certified transceiver module (FCC ID: TFB-TIWI501, IC:
5969A-TIWI1501) with additional antenna, carrier board (20-2052-00LF), and disabled Bluetooth 2.1+EDR and
Bluetooth LE functions.

1.3 Related Submittal(s)/Grant(s) / Technical Acceptance Certificate(s)

* FCC Identifier: TFB-TIWI501; Name of Grantee: LS Research, LLC

« IC: 5969A-TIWI501; Issued to: LS Research, LLC

* Test Report #: TX 311362 E for FCC Part 15 Subpart E Test Report

» Test Report #: TX 311362 G for Dynamic Frequency Selection (DFS) Test Report

The relevant test reports, as well as other documents for this device can be found by performing a search in the FCC
office of engineering and technology (OET) website, please refer to the test data for the following tests:

* Frequency Stability

* Dynamic Frequency Selection (DFS)
a. Channel Move Time
b. Non-Occupancy period)

1.4 Test Methodology

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR 47 Part 15,
ANSI C63.10-2013, KDB 789033 D02 General UNII Test Procedures New Rules v01, RSS-Gen Issue 4, and IC
RSS-247 Issue 1.

Note: The EUT is considered an Information Technology Equipment (ITE) peripheral, because the connection to an
ITE host is necessary for typical use, it has been verified to comply with the requirements of FCC Part 15,
Subpart B, Class B (DoC) and ICES-003 Issue 5. The test report has been issued separately.

1 GENERAL INFORMATION RF Test Report: 1947-2 Page 6 of 207
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1.5 Test Facilities and Accreditations
* All testing was performed at Extron Electronics — Compliance Laboratory, 1001 E. Ball Road, Anaheim, CA 92805,
USA
» American Association for Laboratory Accreditation: 3429.01, Valid Through June 30, 2017
* FCC Designation Number: US1143, Valid Through 06/30/2016
* VCCI Registration Number: A-0186, Valid Through 06/30/2017
* Industry Canada Site Number: 10862A-1, Valid Through 07/15/2016

This report cannot be used to claim product endorsement by any of the agencies listed

above.
NOTE
!
The Extron Electronics — Compliance Laboratory operates as an independent test
lab within Extron Electronics with no organizational or financial relationship.
NOTE

1.6 Measurement Uncertainty

Measurement uncertainty is used to reflect the accuracy of the measured result as compared with its "true" or theoretically
correct value. Our measurement data meets or exceeds the measurement uncertainty requirements of CISPR 16-4-2. In
the case of transient tests our test equipment has been demonstrated by calibration to provide at least a 95% confidence
that it complies with the test specification requirements. The measurement uncertainty for any test is available upon
request.

Radiated Emissions

Test Method Lab Uncertainty Units
Radiated Emissions 30-1000MHz (Vertical Polarity) B +4.88 dB
Radiated Emissions 30-1000MHz (Horizontal Polarity) B +4.88 dB
Radiated Emissions 1-18GHz B 15.01 dB
Radiated Emissions 18-40GHz B +5.02 dB
Conducted Emissions
Test Method Lab Uncertainty Units
Conducted Emissions with LISN E +3.79 dB
Conducted Emissions with T-ISN E 1+3.75 dB

1 GENERAL INFORMATION RF Test Report: 1947-2 Page 7 of 207
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2 PRODUCT INFORMATION

2.1 Description of the EUT

The Equipment Under Test (EUT) is the Extron transceiver module (P/N: 20-2052-01LF) with support for 2.4/5.5 GHz
IEEE 802.11 a/b/g/n.

* The test data gathered are from Production sample, serial number A11XLLA, received from the manufacturer on April 1, 2015.

2.2 Description of the Antenna

WLAN Embedded Antenna

0o — oo

Peak Gain (dBi)
Model Manufacturer Type
2.39 - 2.49 GHz 5.15-5.35 GHz 5.7 -5.9 GHz
1000418 Ethertronics Isolated Magnetic Dipole (iMD) 15-25 2-35 2-35

2.3 Description of Test Setup

Support Equipment List

Description Manufacturer Model/Part Number Serial Number Quantity
Laptop PC Dell D630 N/A 1
12VDC Desktop Power Supply | Extron 28-071-57LF AOKS8O0EJ 1
Control Board Extron 20-1847-01LF AOYL2DF 1
10/100 HUB Bay Networks BayStack 253 H418A00535 1

I/O Cable List

Description Manufacturer Model/Part Number | Serial Number Quantity
CAT-5e UTP 10’ cable Extron Electronics 26-640-10 N/A 2
CAT-5e STP 50’ cable Extron Electronics 26-669-50 N/A 1

2 PRODUCT INFORMATION RF Test Report: 1947-2 Page 8 of 207
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2.4 Worst Test Modes and Channel Details

Wi-Fi Transceiver Module

Test Condition

Test ltem

Modulation Mode

Data Rate
(Mbps / MCS)

Test Frequency
(MHz)

RF Conducted

6dB EBW and 99% OBW

26dB EBW and 99% OBW
Maximum Conducted Output Power
Maximum Power Spectral Density

802.11a

6 Mbps

5180 /5200 / 5240
5280 /5300 / 5320
5500/ 5580 / 5700
5745 /5785 / 5825

12 Mbps

5180 /5200 /5240
5280 /5300 /5320
5500 /5580 /5700
5745/ 5785 / 5825

24 Mbps

5180 /5200 / 5240
5280 /5300 / 5320
5500 /5580 /5700
5745/ 5785 / 5825

802.11n (HT20)

MCSO0

5180 /5200 / 5240
5280 /5300 / 5320
5500 / 5580 / 5700
5745/ 5785 / 5825

Radiated

Radiated Emissions < 1GHz

802.11a

6 Mbps

5300

Radiated Spurious Emissions > 1GHz

802.11a

6 Mbps

5180 /5200 / 5240
5280 /5300 / 5320
5500 /5580 / 5700
5745/ 5785 / 5825

Radiated Restricted-band band-edge

802.11a

6 Mbps

5180 /5240
5280 /5320
5500/5700
5745/ 5825

12 Mbps

5180/5240
5280 /5320
5500/5700
5745/ 5825

24 Mbps

5180/ 5240
5280 /5320
5500/ 5700
5745 | 5825

802.11n (HT20)

MCSO0

5180 /5240
5280 /5320
5500/5700
5745/ 5825

Line Conducted

AC Power-line Conducted Emissions

802.11a

6 Mbps

5300

NOTE:

(1) The fundamental frequency of the EUT was investigated in three orthogonal orientations of the antenna, vertical (V), horizontal 1
(H1), and horizontal 2 (H2) as shown below. It was determined that the vertical antenna orientation was the worst-case orientation;
therefore, final radiated emissions testing was performed with the antenna in the vertical orientation.

Vertical (V)

Horizontal 1 (H1)
(2) Per manufacturer, channel 52 (5260 MHz) not usable for any modulation

Horizontal 2 (H2)

2 PRODUCT INFORMATION
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2.5 Equipment Modifications

None

2.6 Testing Condition

Environmental Condition
Test ltem Test Site Relative Atmospheric Tested By
Temperature -
Humidity Pressure
RF Conducted Emissions Lab A 22-25°C 40-60% 1002-1012mbar Boni Baniqued
Radiated Spurious Emissions Lab B 22-25°C 40-60% 1002-1012mbar Boni Baniqued
AC Power-Line Conducted Emissions Lab E 23°C 48% 1010mbar Boni Baniqued

2.7 Software

» Tera Term V4.83 [SVN#5602] — for Wi-Fi Module control
* R&S EMC32 V8.53 - AC power line conducted emissions and radiated spurious emissions measurements
* R&S RSCommander V1.5.9 — for Spectrum Analyzer /Receiver plot capture

2 PRODUCT INFORMATION RF Test Report: 1947-2 Page 10 of 207
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3 TEST AND MEASUREMENT EQUIPMENT

Wi-Fi Transceiver Module

Equipment Type Manufacturer Model Number AS,:S:;S@:&" %adz)ggfen

EMI Receiver, 40 GHz Rohde & Schwarz ESU40 100161 8/18/2015

EMI Receiver, 26 GHz Rohde & Schwarz ESU26 100189 11/18/2015

Antenna — Bilog, 30MHz-1GHz ETS-Lingren 3142D 14010 2/18/2016

Antenna — Bilog, 30MHz-1GHz ETS-Lingren 3142D 13988 04/13/2016

Antenna, Horn, 1-18 GHz ETS 3117 14041 02/18/2016

Antenna, Horn, 18- 40 GHz ATM 180-442-KF/CAL L488008-01 02/18/2016

Pre-Amplifier, 1-18 GHz A.H. Systems, Inc PAM-0118 274 02/17/2016

Pre-Amplifier, 1-18 GHz Rohde & Schwarz TS-PR18 100066 04/01/2016

Pre-Amplifier, 18-40 GHz Rohde & Schwarz TS-PR18-40 10001 02/18/2016

RF Cable, 0.30-18 GHz SEMFLEX N130SFBN10360 N/A 8/25/2015

RF Cable, 1-18 GHz Pasternack PE302-12 274 02/17/2016

RF Cable, 1-18 GHz Huber-Suhner Sucoflex 104E 232648 003 04/01/2016

RF Cable, 1-40 GHz SEMFLEX 60637-59957 N/A 02/05/2016

Notch Filter, 2400-2500 MHz Micro-Tronics BRM50702-02 019 04/20/2016

Notch Filter, 5150-5880 MHz Micro-Tronics BRM50716-02 005 05/11/2016
Attenuator, 10dB Bracke BM10060.10 N/A CNR

3 TEST AND MEASUREMENT EQUIPMENT

Note: CNR — Calibration Not Required

RF Test Report: 1947-2
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4 TEST RESULTS SUMMARY

FCC Rule IC Rule e _ Test
Section Section Test Item Description Limits Condition Test Results
5150-5250 MHz PASS
0,
N/A NA 26 dB EBW & 99% 5250-5350 MHz N/A PASS
OBW
5470-5725 MHz PASS
0,
§ 15.407 (e) 247 §6.2.4 (1) ggs\/EBW & 99% 5725-5850 MHz 2 500 kHz PASS
< 24dBm (250mW) /
5150-5250 MHz < 200mW e.ir.p. PASS
§ 15.407 @)(1) | 2478621 () | payimum 52505350 MHz | <245 g??’;w)’ PASS
§ 15.407 (a)(2) | 247 86.2.2(1) | conducted Output < Z4dBm (G500} /
§ 15.407 (a)(3) | 247 86:2.3(1) | power /e.irp 5470-5725 MHz <1Weir PASS
247 §6.2.4 (1) AP Conducted
5725-5850 MHz < 30dBm (1W) PASS
<11dBm/MHz /
5150-5250 MHz <10dBm/MHz (IC) PASS
§ 15.407 (a)(1) | 247 §6-2.1 (1) | Maximum Power = | 5550 5350 <11dBm/MHz PASS
§ 15.407 (a)(2) | 247 §6.2.2 (1) Spectreg Der;Sllty/
247 §6.2.3 (1) | €.l.r.p. Spectra
15.407 (a)(3 . -
§ @@) | 5,7 §6.2.4 (1) | Density 5470-5725 MHz <11dBm/MHz PASS
5725-5850 MHz <30dBm/500kHz PASS
§ 15.407 (g9) N/A Transmitter Frequency Stability N/A See Note 1
§ 15.407 (h) 247 §6.3 Frequency Selection (DFS) See DFS Report See Note 2
5150-5250 MHz < -27dBm/MHz PASS
§ 15.407 (b)(1) 5250-5350 MHz < -27dBm/MHz PASS
§ 15.407 (b)(2) 247 §6.2.1 (2)
§ 15.407 (b)(3) 247 §6.2.2 (2) Unwanted 5470-5725 MHz < -27dBm/MHz PASS
' 247 §6.2.3 (2) | Emissions -
§ 15.407 (b)(4) 247 §6.2.4 (2) < -17dBm/MHz w/in Radiated
§ 15.407 (b)(5) 10MHz of the band- PASS
5725-5850 MHz edge
< -27dBm/MHz PASS
§ 15.407 (b)(5) o . .
§ 15.407 (b)(6) | Gen §8.10 tlgr\::jasnted Emissions in the restricted F()G(;Egrtgtféﬁ?jéa) PASS
§ 15.407 (b)(7) )
. . FCC Part 15.207 (a) Line
§ 15.407 (b)(6) | Gen §8.8 AC Power-line Conducted Emissions Gen 8.8 Table 3 Conducted PASS
. FCC 1.1310 (e) MPE
§ 15.407 (f) 102 (4) RF Exposure Requirements 102 (4) Table 4 Calculation PASS

Note: 1. Refer to Report #: TX 311362 E (FCC ID: TFB-TIWI501)
2. Refer to Report #: TX 311362 G (FCC ID: TFB-TIWI501)

4 TEST RESULTS SUMMARY
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5 DUTY CYCLE

The duty cycles for all modes were determined based on measurements per KDB 789033 D02 v01 section 11.B.2 b) using
spectrum analyzer in zero-span mode with RBW = 10 MHz, VBW = 10 MHz, and detector = Peak. The RBW and VBW
are > than 50/T and the number of sweep points across duration T exceeds 100.

Torr Ton Duty Cycle Duty Cycle DC Factor
802.11 Mode Data Rate (usec) (usec) [DC] (%) (dB)
6 Mbps 49.68 5530.45 0.991 99.1 NONE
a 12 Mbps 49.68 2774.04 0.982 98.2 NONE
24 Mbps 49.68 1395.83 0.966 96.6 0.15
n (20 MHz) MCS7 50.48 536.06 0.914 914 0.39
Note:
- No DC factor if the duty cycle is > 98%
- Torr — Transmission OFF time
- Ton— Transmission ON time
DUTY CYCLE PLOTS
Data Rate: 6 Mbps
. B = L. 0 e =
*Mﬁﬁ”\“‘!&wﬂﬁ i Mw«uww\mwdwwmmﬂ! ottt A = f;‘*”‘“‘”“ by ol Aol Lo gt g A it

3pB

Center 5.18 GHz

100 ps/

3pB
ac

Center 5.

18 GHz

1

ms/

OFF Time = 49.68 us ON Time = 5530.449 us

5 DUTY CYCLE RF Test Report: 1947-2 Page 13 of 207
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Data Rate: 12 Mbps

/ RBW 10 MHz / RBW 10 MHz ] ta 2 Tl
@ *VBW 10 MHz @ * VBW l; MHz : a
11 1 20 1
| . 222. ) H; >‘~H“ L. i L “!.!
B sl o hhwygﬂ;&ﬂ%@ﬂ% R A W'% B [t Aoyl AN A 0, Pt fartfo 4
o !
Center 5.18 GHz 100 ps/ Center 5.18 GHz 500 ps/
OFF Time = 49.68 us ON Time = 2774.038 us
Data Rate: 24 Mbps
@ RBW 10 MHz @ RBW 10 MHz
20 1 20
L. 233.9 . ‘ u Lo : u
= MMMW‘M N WM&%MMM WJMMMMM»M R L et L W it N e Y
qm.J A W
Center 5.18 GHz 100 ps/ Center 5.18 GHz 250 ps/

OFF Time = 49.68 us

ON Time = 1395.833 us

5 DUTY CYCLE
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Data Rate: MCS7

RBW 10 MHz delta 2 T1 R, RBW 10 MHz
2
“VBW 10 MHz 3.85 an -
Ref 2 ~Att 20 aB s 50.480769 Care
2 Mark ;

VBW 10 MHz
SWT 1 Ref 20 dBm 20 di ms
= (]
-
[ - -

R O e R A T R T T T R e e e e e

3DB

ac

\al

100 us/

100 ps/

OFF Time = 50.48 us ON Time = 536.058 us

- _______________________________________________________________________________________|
5 DUTY CYCLE

RF Test Report: 1947-2 Page 15 of 207
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6 TEST RESULTS

6.1 26dB Emission Bandwidth (EBW) and 99% Occupied Bandwidth (OBW)

Limits

None; the 26dB is used to determine the conducted power limits

Test Procedures

KDB 789033 D02 v01 Section C.1

Note: EMI Receiver (Spectrum Analyzer) Reference Level Offset = 10.8 dB (10 dB Attenuator Pad + 0.8 cable loss)

Test Setup

R&S ESU EMI Receiver

T 10 dB Attenuator

EUT

1/100

HUB

LAPTOP

6 TEST RESULTS

RF Test Report: 1947-2
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Test Results

6.1.1 26dB EBW and 99% OBW in the 5.15-5.25 GHz Band

Frequency 26dB EBW 99% OBW
802.11 Mode Data Rate Channel (MH2) (MH2) (MH2)
36 5180 24.5 17.2
6 Mbps 40 5200 24.5 17.2
48 5240 24.5 17.1
36 5180 23.8 16.9
a 12 Mbps 40 5200 23.8 16.9
48 5240 23.8 16.9
36 5180 22.8 16.8
24 Mbps 40 5200 22.8 16.8
48 5240 22.8 16.8
36 5180 23.6 17.9
n
(20 MHz) MCS7 40 5200 23.6 17.9
48 5240 23.6 17.9
Refer to the following plots
® *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.38 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.479487180 MHz
Offget 1048 dB ¢BW 17.20000Q000 MH=z
T Liz‘ J.w) aem | IEN
L Temp : \Il <\, w’\\ —
van ] .44 dBm
. DL 2.7 {Bm ‘AN,,‘,\J«\;\:«(\IV\__/"\’v\'\n,‘.,\N\v 5171404000 Gz
Femp |2 [T1 OHwW]
I f X LBQ;Zvj; :2
/ \ -
--20 ‘f{
D2 - ;};&/’&m
[ \\“ﬂ%
|
Center 5.18 GHz 5 MHz/ Span 50 MHz

802.11a: 6Mbps — Channel 36 (5180 MHz) 26dB BW and 99% OBW
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INTERFACING, SWITCHING ANDO CONTROL

Wi-Fi Transceiver Module

\/‘Rg *RBW 300 kHz Delta
*VBW 1 MHz

1 [Tl ]

-0.44 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 24.471153846 MHz
offget 10]8 aB dew 1|7.20000d000 MHZ
20 e
-24.18 aem|EN
5.187854205 GHz
10 emp [T [T1 OHW]
pmoc .76 dem
- LVL
DL 2.7 ¢Bm AR | AR 5.15140]000 Ghz
femp [2 [T1 OHw]
at 2 -4.37 dBm
5.20860d000 GHz
--10
/ \ ==
. I A%
I T
L _=o 3DB
\\‘\ ac
- 40 i
w%ﬁhﬂw“wm
- 50
- 6o
¥2
70 i
Center 5.2 GHz 5 MHz/ Span 50 MHz

802.11a: 6Mbps — Channel 40 (5200 MHz) 26dB BW and 99% OBW

® «RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.38 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.456410257 MHz
offget  10]8 dp bW 1§7.10000dJ000 MHz
-20 — et
-24.23 aen||EN
5.227724077 GHz
10 Temp [T [ T1 OHW]
[Max] -1.95 dBm
D1 2.9 diBm VL
MMW 5.23145(J000 GHz
Lo FBL Y A
femp [2 [T1 OHwW]
e (L2 -1.60 aBm
5.24855J000 GHz
. *
/ \ PS
L Nl
D2 7,;};Aﬂgm
3DB
AC
L
-5
60
F2
. i
Center 5.24 GHz 5 MHz/ Span 50 MHz

802.11a: 6Mbps — Channel 48 (5240 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

emp [T [TI O

A; * RBW 300 kHz Delta 1 [T1
*VBW 1 MHz -0.51 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23.772435897 MHz
offdet 10/]s aB bew 16.90000d000 MHZ
[-20 kg T
-24.27 aen|EN
5.168244795 GHz
-10

—d

W]

.87 dBm

D1 2.9 JBm vL
R | 5.17155J000 GHz
. iy —
remp [2 [T1 OHwW]
1 2
-4.93 dBm
5.18845J000 GHz
--10
7 X -
L o Fd \\\
D2 7,;;ﬂjl’nfm ‘“‘\N
[-=0 § Y 3pB
AW/KJ“ Kﬁ\‘\“ ac
40 'yf ho ”
e M
--50
- - 60
F2
70 i
Center 5.18 GHz 5 MHz/ Span 50 MHz

802.11a: 12Mbps — Channel 36 (5180 MHz) 26dB BW and 99% OBW

@ *RBW 300 kHz
*VBW 1 MHz

v}
0]
=
ot
o
-
3
=

0.06 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 23.834615385 MHz
offget 10J8 dB bew 1f6.90000q000 MHz
| >0 i e AT TR
-24.54 aem|EN
5.188164667 GHz
[-10 femp [T [T1 OHW]
ranoc .18 amm
D1 3 dB 5.15155d000 G v
B e M 5.19155Q000 GHz
Ffemp |2 [T1 OHW]
1 2 .
-1.32 aem
5.208450000 GHz
--10
/ \\ -
--20
2 -p3 dB X
-—-30 Tl 3DB
A).//ﬂ -
—-40 %
[t WW“M
--s0
--60
F2
--70 i
Center 5.2 GHz 5 MHz/ Span 50 MHz

802.11a: 12Mbps — Channel 40 (5200 MHz) 26dB BW and 99% OBW

6 TEST RESULTS RF Test Report: 1947-2
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Wi-Fi Transceiver Module

*RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz 0.47 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23.783333333 MHz
offdet 10/]s aB oew 1f6.90000d000 MHZ
20 e e o
-24.86 aenm|EN
5.227959769 GHz
- 10 Temp [T [T1 OHWI
-d.83 aBm
D1 2.7 B LVL
B " 4 n 5.23155(000 GHz
4 Temp |2 [T1 OHW]
- -71.58 dBm
. 5.24845d000 GHz
/ PS
20 i
p2 - ﬂ”é'm
L =0 7 3DB
M \.\\‘ ac
- —ac e u
HM M
50
60
F2
70 i
Center 5.24 GHz 5 MHz/ Span 50 MHz

802.11a: 12Mbps — Channel 48 (5240 MHz) 26dB BW and 99% OBW

* RBW 300 kHz Delta 1 [Tl ]
* VBW 1 MHz -0.49 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 22.791666667 MHz
Offget 1048 dB y6.75000q000 MHz
20 frmm et 1
.91 aem|EN
5.1686C 592 GHz
Lo Temp L [T1 OHW]
—4.45 dBm
D1 2.7 dJiBm - LVL
5 7160 SHz
- P e y 5.17160Q000 GH
sy o Temp [2 [T1 OHW]
-9.71 dBm
5.18835(000 GHz
—-10 l
/ PS
- 20
D2 - 3:‘/511
n e
—30 = 3DB
/‘ﬁ \ N
-—40 ;w"# e
-—-50
- 60
F2
——"70 i
Center 5.18 GHz 5 MHz/ Span 50 MHz

6 TEST RESULTS

802.11a: 24Mbps — Channel 36 (5180 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

*RBW 300 kHz Delta 1 [T1
*VBW 1 MHz 0.12 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 22.798076923 MHz
offdet 10]s aB oBw 1l6.75000d000 MHZ
20 e
-24.60 aem|EN
5.188607 ;
10 Temp [T [T OFwW]
-4.42 dBm
P LVL
Dl 2.9 dBm TN 5.15160q000 Gz
o
‘;““ TR Temp |2 [T1 OHW]
-4.49 dBm
5.208354000 GHz
——-10
/ PS
--20
D2 - 3;;/96; \\V\
L =0 7 & 3DB
/ K .
10 M‘: h‘\'\q‘
——-50
--c0
F2
-—70 i
Center 5.2 GHz 5 MHz/ Span 50 MHz

802.11a: 24Mbps — Channel 40 (5200 MHz) 26dB BW and 99% OBW

* RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.24 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 22.823717949 MHz
Offget  10J8 dB oBW 1§6.75000q000 MHz
20 MR
-24.10 aem|EN
5.228557692 GHz
-10 Temp [T [T1 OHW]
-9.98 dBm
D1 2.7 dBm VL
Wi e 5.23160(Q000 GHz
o PR, -
; > Temp |2 [T1 OHW]
-4.83 dBm
5.24835J000 GHz
--10
// PS
--20
D2 -P3.3 gBm 't
-—=0 ra kY 3pB
kJ*r(Jﬂ \Q“MWL e
;:;ﬁ“wwﬂv i
--so
--60
F2
—-70 i
Center 5.24 GHz 5 MHz/ Span 50 MHz

802.11a: 24Mbps — Channel 48 (5240 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

® *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz

-0.27 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 23.594230769 MHz
offget 10]8 dB oew 1f7.90000d000 MHZ
-20 e
-2¢4.96 aem|EN
5.168264026 GHz
10 Temp [T [T1 OFw]
-4.13 dBm
LVL
5.17105J000 GHz
—O T =
5T -1 dgm : ‘,,\,\(wn A TemD TTT WI
T o -4.61 dBm
: 5.18895]000 GHz
10
\ PS
\
p2 ~p7 d}_&}/
N h %
=30 3DB
AC

MIih

-—70 : ‘

Center 5.18 GHz 5 MHz/

Span

50 MHz

802.11n: MCS7 — Channel 36 (5180 MHz) 26dB BW and 99% OBW

® *RBW 300 kHz Delta
*VBW 1 MHz

1 [T1 ]

0.14 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 23.596153846 MHz
Offget 10]8 dB bew 1/7.900000000 MHz
20 e e I
-21.45 aem|EN
5.1882941 e
10 Temp [T [T1 OHWI
== -4.71 amm
LVL
5.19105000 GHz
o
DI -1 dgm =mp (2 TTT W
A
) T2 -4.07 dBm
5.20895d000 GHz
--10
\ PS
--20 3
D2 -p7 d/Ey[/
=30 3DB
AC

50

[-—-60

70 ‘

Center 5.2 GHz 5 MHz/

Span

50 MHz

802.11n: MCS7 — Channel 40 (5200 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

® * RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz -0.04 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 23.642948718 MHz
offget 10J8 dB loBw 1§7.90000d000 MHz
-20 -
-24.81 aem|EN
5.228214026 GHz
F10 Temp [T [TL OfwW]
m -9.02 dBm

5.23105QJ000 GHz
=1 T =
E v aEm w Temp [2 [T1 OHW]
JU‘

T2 -9.55 dBm
5.24895d000 GHz

—-10
\ PS

20
D2 —P6.8 jlﬁ

= ra

-30 3DB
AC

™3

—-50

-—-60

L 0 |

Center 5.24 GHz 5 MHz/ Span 50 MHz

802.11n: MCS7 — Channel 48 (5240 MHz) 26dB BW and 99% OBW
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6.1.2 26dB EBW and 99% OBW in the 5.25-5.35 GHz Band

Wi-Fi Transceiver Module

Frequency 26dB EBW 99% OBW
802.11 Mode Data Rate Channel (MH2) (MHz) (MH2)
56 5280 24.5 17.2
6 Mbps 60 5300 24.5 17.2
64 5320 24.5 17.2
56 5280 23.6 16.9
a 12 Mbps 60 5300 23.6 16.9
64 5320 23.6 16.9
56 5280 23.0 16.8
24 Mbps 60 5300 23.0 16.8
64 5320 23.0 16.8
56 5280 23.8 17.9
n
(20 MHz) MCs7 60 5300 23.8 17.9
64 5320 23.8 17.9
Refer to the following plots
® * RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz -0.27 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.480769231 MHz
Offget 1048 dB‘ ¢BW 17.15000Q000 MH=z
T Liz;i 71 aem | IEN
= Temp : : /\ Il C<"\: W1 - -
= D1 3.5 ¢iBm J-27 dem
| i /‘MNWM%\ 7 L2714 ni (77(7(} Gz | °
/f N
i .
2 - 2.3}7&&1 “‘&]

[-—-60

F2

-7

Center 5.28 GHz

5 MHz/

Span 50 MHz

3DB

6 TEST RESULTS

802.11a: 6Mbps — Channel 56 (5280 MHz) 26dB BW and 99% OBW
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6 TEST RESULTS

Wi-

Fi Transceiver Module

*RBW 300 kHz Delta 1 [T1 ]

*VBW 1 MHz -0.54 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.487179487 MHz
offget  10J8 aB ¢ew 1f7.15000d000 MHZ

-20 Nt
-24.52 dBm
5.287764821 GHz

-10 Temp [T [T1 OHW]
. -1.75 dem

D1 3.4 iBm

, WAN‘V"’\N“\,/"WV\MM 5.29140J000 GHz

N Temp |2 [T1 OHW]
1 T2
e -1.22 dBm
5.308550000 GHz

/ ;

. i i

D2 —-p2.6 M’J;m

hY

-t \\“m

-—60

F2
| o |

Center 5.3 GHz 5 MHz/ Span 50 MHz

LVL

Ps

ac

802.11a: 6Mbps — Channel 60 (5300 MHz) 26dB BW and 99% OBW

*RBW 300 kHz Delta 1 [T1 ]

*VBW 1 MHz 0.46 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.496794872 MHz
Ooffget 108 dB| ¢dBW 17.150004Q000 MH=z

=20 Narrgr T TTT 7T
-23.41 dBm
5.307694949 GHz

10 emp [T TTT OFwW]
D1 3.5 diBm -4.16 dBm

PETTaS N P T 5.31140000 GHz
o A P ¥,

Temp [2 [T1 OHW]
s T2
1 -1.14 aBm
5.32855(J000 GHz

¢ Y

PR y

M

/

F2
-—70 4 !

Center 5.32 GHz 5 MHz/ Span 50 MHz

Ps

3DB
aAc

802.11a: 6Mbps — Channel 64 (5320 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

Qg; *RBW 300 kHz Delta 1 [T1 1
*VBW 1 MHz 0.25 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23.631410257 MHz
offget  10J]8 dB oBwW 1f6.90000q000 MHz
-2 e ]
-24.08 aem|EN
5.268124077 GHz
-10 emp [T _[TI OHWI
-4.09 aBm
D1 3.3 d¢iBm — == - LvL
B ™! —-— 5.27155J000 GHz
1 femp [2 [T1 OHW]
-d.45 dBm
L 5.28845J000 GHz
j PS
. N
D2 - j;;;)yé"\ ™
=0 P o 3DB
r‘/w‘ \ ac
——4 .3 vw’
~a@d“wbww, 4w&‘*‘h&w
50
=
F2
. i
Center 5.28 GHz 5 MHz/ Span 50 MHz

802.11a: 12Mbps — Channel 56 (5280 MHz) 26dB BW and 99% OBW

*RBW 300 kHz

Delta 1 [T1 ]

*VBW 1 MHz 0.25 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23.553205128 MHz
offget 108 daB oBW 1§6.900000000 MHz
-20 — - -
-23.08 dBm
5.28826¢4667 GHz
10 ffemp [T _[T1 OHwW]
. -4.33 dBm
D1 3.6 ¢Bm
i - 5.29155J000 GHz
! 5 femp |2 [T1 OHwW]
-4.29 dBm
- 5.30845J000 GHz
. A
p2 - j;:{iém‘ N
-3
J‘/‘V‘/ ‘\\{\\\
--4
Mw ‘u%
--s
=3
F2
- i
Center 5.3 GHz 5 MHz/ Span 50 MHz

PS

ac

802.11a: 12Mbps — Channel 60 (56300 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

® * RBW 300 kHz Delta 1
* VBW 1 MHz dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23 MHz
Offget 10J8 dB OBW 1]6 MHz
20 et —-
-24.50 aem|EN
5.30818¢538 GHz
10 Temp [T [T1 OHW]
—-4.54 dBm
D1 3.5 dJiBm VL
5.31155J000 GHz
Lo At =a
a . Temp [2 [T1 OHW]
-4.36 dBm
5.32845d000 GHz
——-10
// PS
L . £ N
52 -p2.5 Pm
L _s0 r 3DB
/ \\. e
L, M
Mﬂv v‘k"“m,-
L veli]
——-50
-—-60
F2
——"70 i

Center 5.32 GHz

5 MHz/

Span

50 MHz

802.11a: 12Mbps — Channel 64 (5320 MHz) 26dB BW and 99% OBW

® *RBW 300 kHz pelta 1 [T1 1]
*VBW 1 MHz -0.24 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 22.986538462 MHz
Offget 10]8 dB OBW 1J6.75000¢000 MHz
-2 MRy T T[T
—-24.89 dBm !!
5.2684479436 GHz
10 Temp [T [T OHW]
== 4 68 apm
D1 3.6 {iBm IVL
5.2716 00 G
" s W, _ 5.271604000 GHz
1 I8 Temp |2 [T1 OHW]
-4.83 daBm
| 19 5.28835(J000 GHz
-—-10
/ PS
. A N
-—-20
D2 —-P2.4 (ﬁr\ \
)\\k\\
L _ 30 q 3DpB
[ﬂf ‘\A\“\ ac
-—-40
MﬂMEA#MMﬂ” NWhVMuim““
- —50
[-—-60
F2
70 i

Center 5.28 GHz

5 MHz/

Span

50 MHz

802.11a: 24Mbps — Channel 56 (56280 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

® *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.21 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 22.968589744 MHz
offdet 10J)8 dB oew 1f6.75000d000 MHZ
-20 Mt
-24.70 aem|EN
5.288497436 GHz
10 Temp [T [T1 OHwW]
vaxs]
-4.68 dBm
D1 3.9 diBm i -
Jf ArerslaOh 5.2916 00 GHz
o e M,

e "2 Temp |2 [T1 OHW]
-4.94 dBm
5.30835(000 GHz

——-10
/ Ps

=
p2 —p2.1 §m \]\
=0 i Y 3pB

\‘«M\ ac

—-40

F2
--70 - i

Center 5.3 GHz 5 MHz/ Span 50 MHz

802.11a: 24Mbps — Channel 60 (5300 MHz) 26dB BW and 99% OBW

® * RBW 300 kHz Delta 1 [Tl 1]
*VBW 1 MHz 0.11 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 22.970512821 MHz
offdet 10J8 dB oew 16.75000d000 MHZ
20 e e
-24.71 aem|EN
5.308367308 GHz
- 10 Temp |L [T1 OHW]
raxc d. 45 ¢
D1 3.8 diBm —q-40 dbm)
, LMWKIWMW"“ MM 5.311600000 GHz

2 Temp |2 [T1 OHW]
5.32835 [¢ G
--10
/ \ o

L 30 3DB
‘ll\vtu\ ac
40 .u/{‘

Center 5.32 GHz 5 MHz/ Span 50 MHz

802.11a: 24Mbps — Channel 64 (56320 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

*RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz 0.20 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23.833333333 MHz
offdet 10J)8 dB oBW 17.90000d000 MHz
-2 S L N E!
—29.19 aem|EN
5.268029641 GHz
-10 emp [T TTT OfwW]
-d.55 aBm
LVL
5.27105J000 GHz
Lo -
N . o Wmd"*\(nmvv’\n“ Temp |2 [T1 OHW]
T, o -4.52 dBm
L, 5.28895J000 GHz
PS
-2
D2 -p6. /},}Pén
N ™
-30 / \\ 3DB
AC
L, e M,
.HMJ “k\«
| uteided %“
--50
=
F2
- i
Center 5.28 GHz 5 MHz/ span 50 MHz

802.11n: MCS7 — Channel 56 (5280 MHz) 26dB BW and 99% OBW

* RBW 300 kHz

*VBW 1 MHz

Delta 1 [T1 1

0.48 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 23.817307692 MHz
offget 10]Js aB loBw 17.90000q000 MHz
20 - I
-2¢.92 aen|EN
5.287993590 GHz
10 Temp [T [T1 OHFW]
-4.93 dBm
LVL
) 5.29105(000 GHz
T o wwﬂﬁgf«r% Temp |2 [T1 OHW]
?T/rnw‘“‘ ‘M\Tf 4 07 amm
5.30895d0 GH
L, 5.308950000 z
‘ PS
20
1 1
D2 - 646,} Bm
L 30 / \\ 3DB
P B
L _ 4 \‘w\l

|- —-60

70

F2

Center

5.3 GHz 5 MHz/

Span 50 MHz

802.11n: MCS7 — Channel 60 (5300 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

® * RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz

-0.19 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 23.778205128 MHz
Offget 1048 deB OBW 17.90000Q000 MHz
L2o0 — —
-24.85 aem|EN
5.308084897 GHz
F10 Temp [T [T1 ORW]
== ~q.92 dBm
LVL
5.31105¢000 GHz
MMW Temp |2 (T1 OHw]
e T2 30 dBm
5.328954000 GHz
——-10
PS
20
D2 ,E).é/) | N‘.
-—30
3DB
,// -\ >
——40 MM \H\\M
——-50
—-60
F2
-—70 ‘l
Center 5.32 GHz 5 MHz/ Span 50 MHz

802.11n: MCS7 — Channel 64 (5320 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module
6.1.326dB EBW and 99% OBW in the 5.47-5.725 GHz Band
Frequency 26dB EBW 99% OBW
802.11 Mode Data Rate Channel (MH2) (MH2) (MH2)
100 5500 24.5 17.2
6 Mbps 116 5580 24.5 17.2
140 5700 24.5 17.2
100 5500 23.5 16.9
a 12 Mbps 116 5580 23.5 16.9
140 5700 23.5 16.9
100 5500 23.0 16.8
24 Mbps 116 5580 23.0 16.7
140 5700 23.0 16.8
100 5500 23.7 17.9
n
(20 MHz) MCS7 116 5580 23.7 17.9
140 5700 23.7 17.9
Refer to the following plots
® * RBW 300 kHz Delta 1 [(T1 1

* VBW 1 MHz 0.27 dB

Ref 25 dBm *Att 20 dB SWT 20 ms 24.487179487 MHz

Offget 10 )8 dB Bw 17.20000Q000 MHz

R L—z .46 aem|EN
e
m -4.99 dBm
n DL 2.9 qBm /VMMMW —5735q000 Gaz|
emp [2 [T1 OHW]

3 Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL

—-10

0855000 GH

-1.93 dBm

--20: f

D2 —-P3.1, 'é‘Bm
. \\\%
[k e M
-—-50
--60

F2

- 70 i
Center 5.5 GHz 5 MHz/ Span 50 MHz

PS

aAc

802.11a: 6Mbps — Channel 100 (6500 MHz) 26dB BW and 99% OBW
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Wi-Fi Transceiver Module

® *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.16 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.517948718 MHz
Ooffget 1048 dB dew 1|7.15000do00 MEZ
Lo - £ 1
-24.41 aBn|EN
5.567774077 GHz
-10 cmp [T _[T1 Ofw]
== .43 aem
D1 3 dBrf VL
P i Tt 5.57140Q000 GHz
Temp |2 [T1 OHW]
1 T2 .
-1.13 aBm
L 1o 5.58855]000 GHz
/ \‘ PS
L, i N
52 —p3 dgh \\\
=0 3DB
AC
N ]
--50
- —6C
F2
-—70 i
Center 5.58 GHz 5 MHz/ Span 50 MHz
. 0,
802.11a: 6Mbps — Channel 116 (5580 MHz) 26dB BW and 99% OBW
® *RBW 300 kHz Delta 1 [T1 ]
*VBW 1 MHz -0.04 dB
Ref 25 dBm *Att 20 dB SWT 20 ms 24.485897436 MHz
offget 10]8 dB dew 1f7.15000d000 MHZ
-20 N et 1
-24.71 aem|EN
5.687814103 GHz
10 Temp [T1 OHwW]
== .14 aem
D1 3.5 diBm 1LVL
ARSI A B 5.69140q000 GHz
. oAt 2
Temp [2 [T1 OHwW]
1 T2 i
-1.32 dBem
5.708550000 GHz
-1
/ \\ =s
L oo -IJ'/ \‘L‘(\
D2 7;;ﬁhqum >
-3 3DB
AC
40
==
-—60
F2
. i
Center 5.7 GHz 5 MHz/ Span 50 MHz

802.11a: 6Mbps — Channel 140 (5700 MHz) 26dB BW and 99% OBW
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*RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz 0.05 dB
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® *RBW 300 kHz Delta 1 [Tl ]
*VBW 1 MHz -0.06 dB
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6.2 6dB Emission Bandwidth (EBW) and 99% Occupied Bandwidth (OBW)
Limits
FCC Part 15 Subpart E §15.407 (e)

Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz

IC RSS-247 Issue 1 §6.2.4 (1)

For equipment operating in the band 5725-5850 MHz, the minimum 6 dB bandwidth shall be at least 500 kHz

Test Procedures

KDB 789033 D02 v01 Section C.2

Note: EMI Receiver (Spectrum Analyzer) Reference Level Offset = 10.8 dB (10 dB Attenuator Pad + 0.8 cable loss)

Test Setup

R&S ESU EMI Receiver

T 10 dB Attenuator

EUT

1/100 HUB

LAPTOP
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Test Results

6.2.1 6dB EBW and 99% OBW in the 5.725-5.85 GHz Band

80211 | poopates | channel Frequency 6dB EBW 99% OBW 6dB EBW Limit
Mode (MHz) (MHz) (MHz) (kHz)
149 5745 16.3 16.5 > 500
6 Mbps 157 5785 16.3 16.5 > 500
165 5825 16.3 16.5 > 500
149 5745 16.4 16.4 > 500
a 12 Mbps 157 5785 16.4 16.4 > 500
165 5825 16.4 16.4 > 500
149 5745 16.5 16.4 > 500
24 Mbps 157 5785 16.5 16.4 > 500
165 5825 16.5 16.4 > 500
149 5745 17.7 17.7 > 500
(HTnzo) MCS7 157 5785 17.7 17.6 > 500
165 5825 17.7 17.7 > 500

Refer to the following plots
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802.11a: 6 Mbps — Channel 149 (5745 MHz) 6dB DTS BW and 99% OBW
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® *RBW 100 kHz Delta 1 [T1 ]
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6.3 Maximum Conducted Output Power and e.i.r.p.
Limits
FCC Part 15 Subpart E §15.407 (a)

§15.407 (a)(1) - For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power
over the frequency band of operation shall not exceed 250 mW (24 dBm).

§15.407 (a)(2) - For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the
26 dB emission bandwidth in megahertz.

§15.407 (a)(3) - For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W (30dBm)

IC RSS-247 Issue 1 §6.2

§16.2.1 (1) - Frequency Band 5150-5250 MHz, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm,
whichever power is less. B is the 99% emission bandwidth in megahertz.

§16.2.2 (1) - Frequency Band 5250-5350 MHz; the maximum conducted output power shall not exceed 250 mW or 11 +
10 log10B, dBm, whichever is less. The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log1oB, dBm,
whichever is less. B is the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p.
greater than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below the
maximum permitted e.i.r.p. of 1 W.

§16.2.3 (1) - Frequency Bands 5470-5600 MHz and 5650-5725 MHz; the maximum conducted output power shall not
exceed 250 mW or 11 + 10 log10B, dBm, whichever is less.The maximum e.i.r.p. shall not exceed 1.0 W or
17 + 10 log10B, dBm, whichever is less. B is the 99% emission bandwidth in megahertz. Note that devices
with a maximum e.i.r.p. greater than 500 mW shall implement TPC in order to have the capability to operate
at least 6 dB below the maximum permitted e.i.r.p. of 1 W

§16.2.4 (1) - Frequency Band 5725-5850 MHz; the maximum conducted output power shall not exceed 1 W

Test Procedures

For transmit duty cycle =2 98%: KDB 789033 D02 v01 Section E.2.b) — Method SA-1
For transmit duty cycle < 98%: KDB 789033 D02 v01 Section E.2.d) — Method SA-2

Notes:

Spectrum Analyzer Offset level Calculation:
OFFSET @) = 10.8 dB (10 dB Attenuator Pad + 0.8 dB cable loss) [for 6Mbps and 12Mbps Data Rates]
OFFSET @) = 11.0 dB (10 dB Attenuator Pad + 0.8 dB cable loss + 0.15 Duty Cycle Factor) [for 24Mbps Data Rate]
OFFSET @) = 11.2 dB (10 dB Attenuator Pad + 0.8 dB cable loss + 0.39 Duty Cycle Factor) [for MCS7 Data Rate]

Directional Antenna Gain: There is only one transmitter output therefore the directional gain is equal to the antenna gain

€.i.r.p (em) = Maximum Conducted Output Power (48m) + Directional Gain (gsi
Margin @s) = Results (e.i.r.p. or Maximum conducted output power) gm)— Limit (Bm)
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Test Setup

R&S ESU EMI Receiver

1/100 HUB

T 10 dB Attenuator

EUT

LAPTOP

Test Results

6.3.1 Maximum Conducted Output Power and e.i.r.p. in the 5.15-5.25 GHz Band

Maximum (;‘Doon\ggrcted Output eirp.
802.11 Data Channel Frequency FCC . — IC .
Mode Rate (MHz) Results Limit Margin | Directional | Results Limit Margin
(dBm) (dBm) (dB) Gain (dBi) | (dBm) (dBm) (dB)
36 5180 9.75 24 -14.2 3.5 13.25 22.36 -9.11
6 Mbps 40 5200 9.76 24 -14.2 3.5 13.26 22.36 -9.10
48 5240 10.10 24 -13.9 3.5 13.60 22.33 -8.73
36 5180 8.91 24 -15.1 3.5 12.41 22.28 -9.87
a M1b2ps 40 5200 8.97 24 15.0 35 1247 | 2228 | -9.81
48 5240 9.19 24 -14.8 3.5 12.69 22.28 -9.59
36 5180 7.98 24 -16.0 3.5 11.48 22.25 -10.77
Mzb‘:)s 40 5200 7.90 24 -16.1 3.5 11.40 22.25 -10.85
48 5240 8.26 24 -15.7 3.5 11.76 22.25 -10.49
36 5180 2.57 24 -21.4 3.5 6.07 22.53 -16.46
(20 lr\]/IHZ) MCS7 40 5200 2.49 24 -21.5 3.5 5.99 22.53 -16.54
48 5240 2.72 24 213 3.5 6.22 22.53 -16.31

Refer to the following plots

6 TEST RESULTS RF Test Report: 1947-2 Page 47 of 207




Ay

3 Extron

Electronics

INTERFACING, SWITCHING ANDO CONTROL
Wi-Fi Transceiver Module

®

* RBW 1 MHz

* VBW 3 MHz
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Tx Channel
Bandwidth 24 .5 MHz Power 9.75 dBm

802.11a: 6 Mbps — Channel 36 (5180 MHz) Maximum Conducted Output Power

* RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 20 ms
Offget 10.8|dB
—10
[, —— O e e (5 ]
——10
m. * ‘;f ’\‘\
=20
_._/ \-\\_ LVL
——-30 = - =]
‘_'__'___,_sm" 100 of 100 ‘“‘-—._‘_“
F—40
——50
L _co PS
L _70 3DB
AC
Center 5.2 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 24 .5 MH=z Power 9.76 dBm

802.11a: 6 Mbps — Channel 40 (5200 MHz) Maximum Conducted Output Power
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* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Offget 10.8|dB
— 10
B e e e E e -
——10
e - ¥ N
20
_ﬂ,ﬂjf \Nuh‘ LVL
--30 o =
| e[ 100 or | 100 ]
——-40
——50
[--60 PS
- _70 3DB
AC
Center 5.24 GHz 3 MHz/ Span 30 MH=z
Tx Channel
Bandwidth 24 .5 MHz Power 10.10 dBm

802.11a: 6 Mbps — Channel 48 (5240 MHz) Maximum Conducted Output Power

& * RBW 1 MHz
5 * VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Of fsfpt 10.8|dB
—10

2~ 7 AN
g

—
fuiﬂ_;wﬁ” 100 of 100
—40

——50

——-60 PSS

70 3DB
AC

Center 5.18 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 23.8 MHz Power 8.91 dBm

802.11a: 12 Mbps — Channel 36 (5180 MHz) Maximum Conducted Output Power
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®

Ref 20 dBm * Att

* RBW 1 MHz
* VBW 3 MHz

20 dB SWT 20 ms

Offsppt 10.8|dB
—10

HY

20 J./
——30

T
—M___,_,.wf"‘ 100 of 100

F—40

——-50

——-60 PSS

L _70 3DB
ac

Center 5.2 GHz

Tx Channel
Bandwidth

23.8 MH=z

3 MHz/

Power

Span 30 MHz

8.97 dBm

802.11a: 12 Mbps — Channel 40 (5200 MHz) Maximum Conducted Output Power

* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Offsfpt 10.8|dB
—10
" © = L B
| . /J,_._,rw*n-ﬂ"{.-" R M S y
Y - 7 AN
4
.H’#H ﬁ\‘Hh VL
——30 vy b
M_‘__,_,,;svw“ 100 of 100 "‘-\_.‘_1_‘___
F—40
——50
L _ 50 PS
L _70 3DB
AC
Center 5.24 GHz 3 MHz/ Span 30 MH=z
Tx Channel
Bandwidth 23.8 MHz Power 9.19 dBm

802.11a: 12 Mbps — Channel 48 (5240 MHz) Maximum Conducted Output Power
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R’ * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Tx Channel

Bandwidth 22.8 MHz Powexr

Of fset 11 dB
—10
[, [ 2 ]
fﬂdﬂwmmM
--10
= - L \H
4
H,x‘; k“x,m LVL
—-30 - -
ﬂ_}m"" 100 of 100 "_“‘-.H-\ﬂ-..._‘_
=240
——50
——60 PS
L _70 3DB
ac
Center 5.18 GHz 3 MHz/ Span 30 MHz

7.98 dBm

802.11a: 24 Mbps — Channel 36 (5180 MHz) Maximum Conducted Output Power

R’ * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Of skt 11 dB
—10
|, [ 2 ]
Jfﬂpﬂﬂwnnrﬂ4ﬂ#V“*‘**FHJAWV“*““ﬂ-ﬁWWHMN
--10
P - 7 N
4 a
‘_‘..-/ \L"H_ LVL
--30 —
,,_ﬂ.r-—ﬁ““"'ﬁ Sl B I
=20
——50
——60 PS
70 3DB
AC
Center 5.2 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 22.8 MHz Power 7.90 dBm

802.11a: 24 Mbps — Channel 40 (5200 MHz) Maximum Conducted Output Power
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R’ * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Of fspy 11 dB
—10
|, [ 2 |
J}WWMWW%
——-10
P - 7 K
‘ a
l_,.-'/r \ LVL
——30 =
"-F_r_,udﬂ"“ 100 of | 100 ™
=40
——50
——60 PSS
70 3DB
AC
Center 5.24 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 22.8 MHz Power 8.26 dBm

802.11a: 24 Mbps — Channel 48 (5240 MHz) Maximum Conducted Output Power

* RBW 1 MHz

* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms
Offskt 11.2|1dB
— 10
s [ A |
L 10 _— £ e An s sl e oA YN N
- e ]
= z .
AV

—

--30
swe [0 of| 200

L _4 ] N
T
——50
——-60 PS
L 0 3DB
AC

Center 5.18 GHz 3 MHz/
Tx Channel
Bandwidth 23.6 MHz Power

Span 30 MHz

2.57 dBm

802.11n: MCS7 — Channel 36 (5180 MHz) Maximum Conducted Output Power
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%

* RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 20 ms
offspt 11.2|dB
-10
. EN
L 10 M IO Y X e L B EE Y M 9 s v i SO T P A Y
FEEY - Pl N
20
S/ . v
30
swe || a¥0 of| 200 ]
1
L4 e~ Pree
i ~—]
50
-—60 PS
L o 3DB
ac

Center 5.2 GHz

Tx Channel
Bandwidth

3 MHz/

23.6 MH=z Power

Span 30 MHz

2.49 dBm

802.11n: MCS7 — Channel 40 (5200 MHz) Maximum Conducted Output Power

* RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm *Att 20 dB SWT 20 ms
Offspt 11.2|dB
-10
. [ & |
--10 - sl BT e e I P ey It o o . e
Y - ;«"“"" “‘"'w,\
--20
/I/ \ LVL
--30
SWP 0 of 200 e
--4 J”E-Mi%r T
_.--""'QF'_ g
—--50
-—60 PS
- _70 3DB
AC

Center 5.24 GHz

Tx Channel
Bandwidth

3 MHz/

23.6 MHz Power

Span 30 MHz

2.72 dBm

802.11n: MCS7 — Channel 48 (5240 MHz) Maximum Conducted Output Power
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6.3.2 Maximum Conducted Output Power and e.i.r.p.in the 5.25-5.35 GHz Band

Maximum Conducted Output Power e.i.r.p.
Sh(zga1(a1 g:tz Girermncl Fr?l\(jlllj-lezr;cy Results Ei](l:t MFa(r:q L'IC't MIC. Dirgct!onal Results Limit Margin
@Bm) | agm | @B) | (@Bm) @) | (og | (@Bm) | @8m) | (d8)
56 5280 104 | 240 | 136 | 234 -13.0 35 139 | 294 | -155
Mk?ps 60 5300 105 | 240 | 135 | 234 -12.9 3.5 140 | 294 | -154
64 5320 105 | 240 | 135 | 234 12.8 3.5 140 | 294 | -15.3
56 5280 9.5 240 | 145 | 233 13.8 3.5 130 | 293 | -16.3
a ML?)S 60 5300 96 | 240 | 144 | 233 | 137 35 131 | 293 | -16.2
64 5320 9.7 240 | 143 | 233 -13.6 3.5 132 | 293 | -16.1
56 5280 8.6 240 | 154 | 233 4.7 35 121 | 293 | -17.2
Mf)‘:)s 60 5300 87 | 240 | 153 | 233 | -145 35 122 | 293 | -17.0
64 5320 8.7 240 | 154 | 233 14.6 3.5 122 | 203 | -17.1
56 5280 3.1 24.0 -20.9 23.5 -20.4 3.5 6.6 29.5 -22.9
(HTnzo) MCS7 | 60 5300 3.3 240 | 207 | 235 20.3 3.5 6.8 | 205 | -22.8
64 5320 3.3 240 | -207 | 235 20.2 3.5 6.8 | 295 | -227
Refer to the following plots
@ S
* VBW 3 MHz
Ref 20 dBm *Att 20 dB SWT 20 ms
Ooffgpet 10.8|dB
-10
Lo S R E—— — [ & ]
m . ——-10 ;,r’ m"—-\\‘\\
—-20 _/_;"‘“J \ .
--30 L - —+— —+
:"Sfoﬂm 100 of 100 ‘m,“_\.‘w
——-50
——-60 PS
Lo 3DB
AC
Center 5.28 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 24 .5 MHz Power 10.40 dBm

802.11a: 6 Mbps — Channel 56 (5280 MHz) Maximum Conducted Output Power
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®

Ref 20 dBm * Att

* RBW 1 MH=z
* VBW 3 MHz
20 dB SWT 20 ms

Offgspt 10.8|dB
—10

——-10 I

HY
*
[

—-20

Jﬁf’J/ “h\‘%Hk —
——-30 H =

= 100 of 100 ‘“xu,_hﬁ
=40
--50
—-60 ps
L _70 3DB
ac

Center 5.3 GHz 3 MHz/
Tx Channel
Bandwidth 24 .5 MHz Power

Span 30 MHz

10.49 dBm

802.11a: 6 Mbps — Channel 60 (5300 MHz) Maximum Conducted Output Power

R’ * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Offget 10.8|dB
—10
» e e ]
--10
ERY - A IN
20
’_N,/ \\\.._,___ LVL
--30 e -
100 of 100 “N‘_“*H‘
E~ 40
——50
——60 PS
70 3DB
AC
Center 5.32 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 24 .5 MHz Power 10.54 dBm

802.11a: 6 Mbps — Channel 64 (5320 MHz) Maximum Conducted Output Power
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R’ * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Offspt 10.8|dB
—10

xpmm‘uwvamnv Dl Rl S 1Y v ﬁuﬁ*wmhﬂﬂ*hhhhx

—-20

Eﬂfgr \&‘tu LVL
—-30 =
fﬁ#,,swf' 100 of 100 ‘*m_H\Lh-

HY

=40
——50
——60 PSS
70 3DB
AC
Center 5.28 GHz 3 MHz/ Span 30 MH=z
Tx Channel
Bandwidth 23.6 MHz Power 9.53 dBm
802.11a: 12 Mbps — Channel 56 (5280 MHz) Maximum Conducted Output Power
* RBW 1 MH=z
* VBW 3 MHz
Ref 20 dBm * Attt 20 dB SWT 20 ms
Offspt 10.8|dB
—10
> TV EEES A e e Ty R ] B
. ;rfﬂwﬁﬂT Fﬁhﬂh‘\\
* i 9

HA

— ~— .

——-30

L —

Jﬂn#ﬂsmﬂ‘ 100 of 100 HH“‘“Hnﬁh

——40

--5s0

60 ps

L 0 3DB
ac

Center 5.3 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 23.6 MHz Power 9.58 dBm

802.11a: 12 Mbps — Channel 60 (5300 MHz) Maximum Conducted Output Power
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®

Ref 20 dBm * Att

* RBW 1 MHz
* VBW 3 MHz

20 dB SWT 20 ms

Offspt 10.8|dB

—10

e

HY

——30

e B
‘Hﬁdﬂgwﬁ’ 100 of 100
=—40
--50
--60 ps
L 0 3DB
ac

Center 5.32 GHz

Tx Channel
Bandwidth

23.6 MHz

3 MHz/

Power

Span 30 MHz

9.69 dBm

802.11a: 12 Mbps — Channel 64 (5320 MHz) Maximum Conducted Output Power

* RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms
Of fsp 11 dp
—10
s [ 2 ]
}Jﬂﬂﬁumuﬂnﬁmwmwﬁﬂ“4““hﬁﬂﬂ**ﬁh4ﬁ*%qu¢“‘
—-10
EREY - jd iN
AvG [-—20
'J'ff \“mﬂh LVL
——-30 — et
n‘-’.#w?""’ 100 of 100 ""n.,m_-‘_\.-"-‘-
—40
——50
——-60 PS
0 3DB
AC

Center 5.28 GHz

Tx Channel
Bandwidth

23 MHz

3 MHz/

Power

Span 30 MH=z

8.57 dBm

802.11a: 24 Mbps — Channel 56 (5280 MHz) Maximum Conducted Output Power
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R’ * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Of fspf 11 dB
—10
L, [ 2 ]
MWWM%
—-10
P - 7 AN
A
_‘_// \"vg_\ LVL
——-30 - =
J“__'",..wf" 100 of 100 “-1....,\_\‘—
=40
——-50
——-60 PS
L _70 3DB
AC
Center 5.3 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23 MHz Powexr 8.71 dBm

802.11a: 24 Mbps — Channel 60 (5300 MHz) Maximum Conducted Output Power

* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Of st 11 dpB
— 10
[, [ 2 ]
wmw"‘" PN "‘*“Mp*‘“‘ﬁ‘v‘ "'“‘\i"“""'-‘wﬁ-ﬁu-\.—\_\k
—-10
T - ¥ by
20
".f'l/‘ \\‘- LVL
——-30 .
| [ 00 os| 100 ™
F=40
——50
——-60 PS
70 3DB
AC
Center 5.32 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23 MHz Power 8.65 dBm

802.11a: 24 Mbps — Channel 64 (5320 MHz) Maximum Conducted Output Power

6 TEST RESULTS RF Test Report: 1947-2

Page 58 of 207




Ay

&3

Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL

Wi-Fi Transceiver Module

* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Offsfpt 11.2|dB
— 10
s [ 2 ]
--10 R b T e b oA g i
B - J,H*"" ""*-\.\
20
Jff RK\ LVL
——-30
swe | %0 o[ 200 .
-~ gpmae] E——
——50
——-60 PS
70 3DB
AC
Center 5.28 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23.8 MHz Power 3.13 dBm

802.11n: MCS7 — Channel 56 (5280 MHz) Maximum Conducted Output Power

Ref 20 dBm * Att

* RBW 1 MH=z
* VBW 3 MHz
20 dB SWT 20 ms

Of fsfpt 11.2(dB

PR YL

5.3

--10
* L=

--30
swp l2B0 of | 200

PsS
3DB

AC

Center 5.3 GHz

Tx Channel

3 MHz/

Bandwidth 23.8 MHz Power

Span 30 MH=z

3.26 dBm

802.11n: MCS7 — Channel 60 (5300 MHz) Maximum Conducted Output Power
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* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Of fsppt 11.2]dB
—10
. N
L o s gt ot g Pl ST Rk p g petar e Y Plarg sy
s - jdx‘"" “"x.\
20
_f‘} \ LVL
——30
SWP ‘_.:-76‘0 of 200 i
L _ Sl i
_..-15'5'" T
——50
L _ 0 PS
L _70 3DB
AC
Center 5.32 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23.8 MHz Power 3.30 dBm

802.11n: MCS7 — Channel 64 (5320 MHz) Maximum Conducted Output Power
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6.3.3 Maximum Conducted Output Power and e.i.r.p in the 5.47-5.725 GHz Band

Maximum Conducted Output Power e.i.r.p.
L e e W I R N e D A s
(dBm) (dB) (dBm) (dB) (dBi)
100 5500 10.2 24.0 -13.8 23.4 -13.2 3.5 13.7 294 -15.7
Mk?ps 116 5580 10.4 24.0 -13.6 23.4 -13.0 3.5 13.9 294 -15.5
140 5700 10.7 24.0 -13.3 23.4 -12.7 3.5 14.2 294 -15.2
100 5500 9.3 24.0 -14.7 23.3 -14.0 3.5 12.8 29.3 -16.5
a ML?)S 116 5580 94 24.0 -14.6 23.3 -13.9 3.5 12.9 29.3 -16.4
140 5700 9.9 24.0 -14.1 23.3 -13.4 3.5 134 29.3 -15.9
100 5500 8.4 24.0 -15.6 23.3 -14.9 3.5 11.9 29.3 -17.4
Mﬁ‘)s 116 | 5580 86 | 240 | 154 | 232 | -146 35 121 | 202 | -17.1
140 5700 8.9 24.0 -15.1 23.3 -14.4 3.5 12.4 29.3 -16.9
100 5500 29 24.0 -21.2 23.5 -20.7 3.5 6.4 29.5 -23.2
(HTnzo) MCS7 | 116 5580 3.1 24.0 | -20.9 235 205 35 6.6 295 | -23.0
140 5700 3.6 24.0 -20.4 23.5 -20.0 3.5 71 29.5 -22.5
Refer to the following plots
@ * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Ooffset 10.8|dB
10
s f‘““_ e e __W_\\ EN
——10 Fa ]
- / N
I i ,.f/ \"\_ﬂ_h vE
|~ = 100 of 100 H‘“‘\\._.‘
——50
60 Ps
L 0 3DB
AC
Center 5.5 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth

24 .5 MHz

Power

10.21 dBm

802.11a: 6 Mbps — Channel 100 (5500 MHz) Maximum Conducted Output Power
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%

* RBW 1 MHz
* VBW 3 MHz

——-30

Ref 20 dBm * Att 20 dB SWT 20 ms
Ooffgpt 10.8|dB
10
——10
EEET A N

- 40

100 of 100 qx‘““ﬁ-hh

——-50

——-60

-—-70

PS
3DB

Center 5.58 GHz 3 MHz/ Span 30 MH=z

Tx Channel
Bandwidth 24 .5 MHz Power 10.37 dBm

802.11a: 6 Mbps — Channel 116 (5580 MHz) Maximum Conducted Output Power

R’ * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Oofffet  10.8|dB
—10
-0 naﬁ_hﬁu\ IE!
——-10
EIE!* ij \x\
20
_._r/f \\.\\ LVL
——30
| ——=WE[| 100 of| 100 T
F—-40
——50
——60 PS
70 3DB
AC
Center 5.7 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 24 .5 MHz Power 10.70 dBm

802.11a: 6 Mbps — Channel 140 (5700 MHz) Maximum Conducted Output Power
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* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm *Att 20 dB SWT 20 ms
OffsHt 10.8|dB
— 10
— O Y s Al P s o lE!
Hf*nﬂnq fle e ]
——10
Y - ff \\
20
JJJ’! N\th LVL
--30 -— =
‘_N_.__);ew”' 100 of 100
——-40
——50
[--60 PS
L _70 3DB
AC
Center 5.5 GHz 3 MHz/ Span 30 MH=z
Tx Channel
Bandwidth 23.5 MHz Power 9.27 dBm
802.11a: 12 Mbps — Channel 100 (5500 MHz) Maximum Conducted Output Power
R * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Offsgt 10.8|dB
—10
— O /WTHMW e e hNL.p\___“\
——-10
T - 9 AN
A
JHJ(J \\Hh_ LVL
--30 = ~H
M 100 of 100 _h‘\"*-...
——40
——-50
——-60 PS
70 3DB
ac
Center 5.58 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23.5 MHz Power 9.43 dBm

802.11a: 12 Mbps — Channel 116 (5580 MHz) Maximum Conducted Output Power
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%

Ref 20 dBm * Att

* RBW 1 MHz
* VBW 3 MHz
20 dB SWT 20 ms

Offs

0}
o«

10.8|dB
—10

bl "t e A" B AT T ——

——10 7

. /]

i

e

——-30

’jagfﬁﬂf— 100 of | 100

=40

——-50

——-60

-—70

PS
3DB

AC

Center 5.7 GHz

Tx Channel

3 MHz/

Bandwidth 23.5 MHz Power

Span 30 MHz

9.89 dBm

802.11a: 12 Mbps — Channel 140 (5700 MHz) Maximum Conducted Output Power

Ref 20 dBm * Att

* RBW 1 MHz
* VBW 3 MHz
20 dB SWT 20 ms

Of fspef 11 dae

—10

JﬂﬂqqquuﬂVﬂ“ﬂWMFT“ﬂﬂqﬁmJTWwﬂ“*Hhﬁﬂhdan

iy

20 —

——-30

< .

-
uuﬂAHQWﬁ”” 100 of 100
=70

——-50

——-60

——70

PS
3DB

AC

Center 5.5 GHz

Tx Channel

3 MHz/

Bandwidth 23 MHz Power

Span 30 MHz

8.39 dBm

802.11a: 24 Mbps — Channel 100 (5500 MHz) Maximum Conducted Output Power

6 TEST RESULTS

RF Test Report: 1947-2

Page 64 of 207




Ay

3 Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL
Wi-Fi Transceiver Module

* RBW 1 MHz
S * VBW 3 MHz
Ref 20 dBm *Att 20 dB SWT 20 ms
Of fspf 11 dB
—10
i [ & |
!ﬂﬁrwerﬂ“ﬁ”m’WW““hwwﬂMu*ﬂuﬂm“hﬂ“ﬂﬁdmwhuﬂhh
——10
Y - L \,\
4
_/_.--/ \ LVL
——30 e -
ﬂ" 100 of | 100 ™
—40
——-50
L _co PS
L _70 3DB
aAC
Center 5.58 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23 MHz Power 8.59 dBm
802.11a: 24 Mbps — Channel 116 (5580 MHz) Maximum Conducted Output Power
R * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Of s 11 dp
—10
L, - [ A |
e "~ R A
——-10
T - 7 q
| _ Vs I
20
_‘_r"r{ ‘\"H.‘_ LVL
——30
Mr 100 of 100 ™
=40
——50
——60 PSS
70 3DB
AC
Center 5.7 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 23 MHz Power 8.86 dBm

802.11a: 24 Mbps — Channel 140 (5700 MHz) Maximum Conducted Output Power
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R’ * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Offspt 11.2]dB
—10

A
!

o
[,
[

T AN -

SWP r_.,e‘t'fo of 200 _\""“\-.\

N [

——-50

——-60 PS

L _70 3DB

AC

Center 5.5 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 23.7 MHz Powexr 2.85 dBm

802.11n: MCS7 — Channel 100 (5500 MHz) Maximum Conducted Output Power

R * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Offspt 11.2|dB

I ] i T U Rt bl des o o

A
i

o
[y
/f

——30

swp |[aeB0 or| 200 e
| ] P
[0 ]
——-50
——-60 PS
- _70 3DB

AC

Center 5.58 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 23.7 MHz Power 3.07 dBm

802.11n: MCS7 — Channel 116 (5580 MHz) Maximum Conducted Output Power

6 TEST RESULTS RF Test Report: 1947-2 Page 66 of 207




Ay

3 Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL

Wi-Fi Transceiver Module

®

Ref 20 dBm * Att

20 dB

* RBW 1 MHz
* VBW 3 MHz

SWT 20 ms

Offspt 11.2]dB

HY
*
M,

--30
j‘\:'vfﬂ_..dff)ro of | 200 ‘L\--.H
[~ =40 —
--50
-—60 ps
L0 3DB
ac

Center 5.7 GHz

Tx Channel

3 MHz/

Bandwidth 23.7 MHz

Power

Span 30 MHz

3.56 dBm

802.11n: MCS7 — Channel 140 (5700 MHz) Maximum Conducted Output Power
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6.3.4 Maximum Conducted Output Power in the 5.725-5.85 GHz Band

Maximum Conducted Output Power
802.11 Mode | Data Rate Channel F“(e,\‘jl‘ﬁe‘z';cy —— o Margin
(dBm) (dBm) (dB)
149 5745 10.69 30.0 -19.31
6 Mbps 157 5785 10.86 30.0 -19.14
165 5825 11.19 30.0 -18.81
149 5745 9.83 30.0 -20.17
a 12 Mbps 157 5785 10.14 30.0 -19.86
165 5825 10.24 30.0 -19.76
149 5745 8.81 30.0 -21.19
24 Mbps 157 5785 9.11 30.0 -20.89
165 5825 9.34 30.0 -20.66
149 5745 3.42 30.0 -26.58
(20 Ir\1/IHz) MCS7 157 5785 3.66 30.0 -26.34
165 5825 4.00 30.0 -26.00

Refer to the following plots

R’ * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Offspt 10.8| dH
—10

HY
[
P

20

,/ \\_ -
30
_,,vaﬂﬁr 100 of oo

——40

——-50

——-60

PS
L _70 3DB

AC

Center 5.745 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 16.3 MHz Power 10.69 dBm

802.11a: 6 Mbps — Channel 149 (5745 MHz) Maximum Conducted Output Power
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%

* RBW 1 MHz
* VBW 3 MHz

- 20

Ref 20 dBm * Attt 20 dB SWT 20 ms
Offspt 10.8| dH
—10
o . . [ 2 |
_J"H;F__ _""'*n\
—-10

P
14
*
™
=]

LVL
--30
SWe [ 100 of oo ]

-—40

—-50

-—60 ps

L 70 3DB
ac

Center 5.785 GHz

Tx Channel
Bandwidth

16.3 MHz

3 MHz/

Power

Span 30 MHz

10.86 dBm

802.11a: 6 Mbps — Channel 157 (5785 MHz) Maximum Conducted Output Power

Ref 20 dBm * Att

* RBW 1 MHz
* VBW 3 MHz

20 dB SWT 20 ms

Offspt 10.8| dH
—10

--10 7

HY
*
N

——20

LVL

——30

SWP 100 of OO

——40

——-50

——-60

-—70

PS
3DB

AC

Center 5.825 GHz

Tx Channel
Bandwidth

16.3 MHz

3 MHz/

Power

Span 30 MHz

11.19 dBm

802.11a: 6 Mbps — Channel 165 (5825 MHz) Maximum Conducted Output Power
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R * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Attt 20 dB SWT 20 ms

Offspt 10.8| dH

—10

——-10 7

HY

——-30

ﬂ’,,,awﬁ" 100 of 100

——40

——-50

——-60

-—70

PsS
3DB

AC

Center 5.745 GHz 3 MHz/

Tx Channel

Bandwidth 16.4 MHz Power

Span 30 MHz

9.83 dBm

802.11a: 12 Mbps — Channel 149 (5745 MHz) Maximum Conducted Output Power

R’ * RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Offspt 10.8| dy

Tx Channel

Bandwidth 16.4 MHz Power

-10
B N I B S =
10 ff

!E- *

- R

hJJﬂ‘{? 1M“~\“_ LVL
30
"_ﬂ,mswﬁr 100 of 100
——-40
50
o) s
L _-o 3DB
ac

Center 5.785 GHz 3 MHz/ Span 30 MHz

10.14 dBm

802.11a: 12 Mbps — Channel 157 (5785 MHz) Maximum Conducted Output Power
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R’ * RBW 1 MHz
* VBW 3 MHz

Tx Channel

Bandwidth 16.4 MHz Powexr

Ref 20 dBm * Att 20 dB SWT 20 ms
Ooffskt  10.8|dH
—10
» S . =
L i e
1o 7 K
e - P N
20
__,.r‘"’r ‘\‘\\“_ VL
——30
ﬁ__._,.._.-r.e;WT}_ 100 of 100
F—-40
——50
——60 PS
L 0 3DB
AC
Center 5.825 GHz 3 MHz/ Span 30 MHz

10.24 dBm

802.11a: 12 Mbps — Channel 165 (5825 MHz) Maximum Conducted Output Power

® * RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Attt 20 dB SWT 20 ms
Offskt 11 dp
10
o S [ 2 |
mm"\""" W R LT et T T,
2]
——10
B - 3 \H
4
_‘,.af" \“R.\,,_ LVL
——-30 - -]
ﬂ_’__f__swf” 100 of 100 “\‘“"""\-
-—40
——-50
——60 PS
70 3DB
AC
Center 5.745 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 16.5 MHz Power 8.81 dBm

802.11a: 24 Mbps — Channel 149 (5745 MHz) Maximum Conducted Output Power
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* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
Offspt 11 dp
— 10
-0 . mwm%h_m
| s [
10
T - ¥ i
20
dﬂxff \\mxh LVL
——30 I -—]
..—*"'"'mﬂﬂl 100 of 100 h"""ﬂ-\.,._“_
——-40
——50
L _co0 PS
L _70 3DB
AC
Center 5.785 GHz 3 MHz/ Span 30 MH=z
Tx Channel
Bandwidth 16.5 MHz Power 9.11 dBm

802.11a: 24 Mbps — Channel 157 (5785 MHz) Maximum Conducted Output Power

* RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms

Offspt 11 dB
—10

i

20

‘,.r'/ \\"“\-.._ LVL
30 —
__._._‘__.-émf?’ 100 of 100 “""-u.._,__‘_-

F-40

——50

——-60 PS

70 3DB
AC

Center 5.825 GHz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth 16.5 MHz Power 9.34 dBm

802.11a: 24 Mbps — Channel 165 (5825 MHz) Maximum Conducted Output Power
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%

* RBW 1 MHz
* VBW 3 MHz

Ref 20 dBm * Attt 20 dB SWT 20 ms
Offspt 11.2||dB
—10
L, [ 2 |
n Sia Sl e | P sk S b T Tl T T I S
- _10 =T sl
FEY - P
=
‘,’f \\L LVL
——30
SWE fm§66 of 200 ha
quG e
——-50
——-60 PS
- _70 3DB
AC
Center 5.745 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 17.7 MHz Power 3.42 dBm

802.11a: MCS7 — Channel 149 (5745 MHz) Maximum Conducted Output Power

* RBW 1 MHz

* VBW 3 MHz

Ref 20 dBm * Att 20 dB SWT 20 ms
Offspt 11.2|[dB
—10
— O
L 1o e ank MMWWR&- s
Frid '

i

20

Afr \HH LVL
30

SWP Hﬂéﬁb of 200 T
| e e
i ]
--50
--60 PS
L 0 3DB
ac

Center 5.785 GHz

Tx Channel
Bandwidth

17.7 MHz

3 MHz/

Power

Span 30 MHz

3.66 dBm

802.11a: MCS7- Channel 157 (5785 MHz) Maximum Conducted Output Power
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* RBW 1 MHz
* VBW 3 MHz
Ref 20 dBm * Att 20 dB SWT 20 ms
offspt 11.2|ldB
— 10
[, [ 2 ]
__ AT A I oS AP g o o N g
el il N
R *
- —
f_-‘; \\_ LVL
——-30
-;.V\I‘._k'_‘_r,.r“fﬁo of [| 200 -L"‘x,..__“__\‘_
_—‘_;Aw ]
——50
——-60 PS
70 3DB
AC
Center 5.825 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 17.7 MHz Power 4.00 dBm

802.11a: MCS7- Channel 165 (5825 MHz) Maximum Conducted Output Power
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6.4 Maximum Power Spectral Density (PSD) and e.i.r.p. Spectral Density
Limits
FCC Part 15 Subpart E §15.407

§15.407 (a) (1) — For the band 5.15-5.25 GHz, the maximum power spectral density shall not exceed 11dBm/MHz

§15.407 (a) (2) — For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum power spectral density shall not
exceed 11dBm/MHz

§15.407 (a) (3) — For the band 5.725-5.85 GHz band, the maximum power spectral density shall not exceed
30dBm/500kHz

IC RSS-247 Issue 1 86.2
§16.2.1 (1) - Frequency Band 5150-5250 MHz, The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band
§16.2.2 (1) - Frequency Band 5250-5350 MHz; The power spectral density shall not exceed 11 dBm in any 1.0 MHz band

§16.2.3 (1) - Frequency Bands 5470-5600 MHz and 5650-5725 MHz; The power spectral density shall not exceed 11
dBm in any 1.0 MHz band.

§16.2.4 (1) - Frequency Band 5725-5850 MHz; The power spectral density shall not exceed 30 dBm in any 500 kHz band.

Test Procedures

KDB 789033 D02 v01 Section F

Note: Spectrum Analyzer Offset level Calculation:

OFFSET (dB) = 10.8 dB (10 dB Attenuator Pad + 0.8 dB cable loss) [for 6Mbps and 12Mbps Data Rates]
OFFSET (dB) = 11.0 dB (10 dB Attenuator Pad + 0.8 dB cable loss + 0.15 Duty Cycle Factor) [for 24Mbps Data Rate]
OFFSET (dB) = 11.2 dB (10 dB Attenuator Pad + 0.8 dB cable loss + 0.39 Duty Cycle Factor) [for MCS7 Data Rate]
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Test Setup

R&S ESU EMI Receiver

1/100 HUB

T 10 dB Attenuator

EUT

LAPTOP

Test Results

6.4.1 Maximum Power Spectral Density and e.i.r.p. Spectral Density in the 5.15-5.25 GHz Band

Maximum Power Spectral Density . s | Densi
PSD) e.i.r.p. Spectral Density
802.11 Data Channel Frequency (

Mode Rate (MHz) Results Limit Margin | Directional | Results Limit Margin
(dBm/MHz) ((dBm/MHz)| (dB) Gain (dBi) |(dBm/MHz)|(dBm/MHz) (dB)

36 5180 0.3 11 -10.7 3.5 3.8 10 -6.2

6 Mbps 40 5200 0.4 11 -10.6 3.5 3.9 10 -6.1

48 5240 0.4 11 -10.6 3.5 3.9 10 -6.1

36 5180 -0.5 11 -11.5 3.5 3.0 10 -7.0

a 12 40 5200 -0.3 11 11.3 35 3.2 10 6.8

Mbps

48 5240 -0.3 11 -11.3 3.5 3.3 10 -6.8

36 5180 -1.5 11 -12.5 3.5 2.0 10 -8.0

24 40 5200 1.8 11 128 35 1.7 10 8.3

Mbps
48 5240 -1.2 11 -12.2 3.5 2.3 10 -7.7
36 5180 -5.3 11 -16.3 3.5 -1.8 10 -11.8
n

(20 MHz) MCS7 40 5200 -5.6 11 -16.6 3.5 -2.1 10 -12.1
48 5240 5.1 11 -16.1 35 1.6 10 116

Refer to the following plots
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Ref

20

*RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 0.33 dBm
dBm *Att 20 dB SWT 20 ms 5.181770000 GHz

20

Off

*

%
Q)

—-—-10
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—-—-20

--30

-—-40

100 off 100 \'\\\

--50

-—-60

-—70

-80

Center 5.18 GHz 3 MHz/ Span 30 MHz

LVL

PS

802.11a: 6 Mbps - Channel 36 (5180 MHz) Maximum PSD

20

*RBW 1 MHz Marker 1 [T1 1]
* VBW 3 MHz 0.36 dBm
dBm *Att 20 dB SWT 20 ms 5.201290000 GHz

Off

E
*

%
0

--10

//Ade4wm4fwvv~n N R e Ty ”'VN‘“”V\AﬁN\\

20

- —-30

|-—-40

100 off 100 \\

|--60

--70

-80

Center 5.2 GHz 3 MHz/ Span 30 MHz

LVL

Ps

ac

6 TEST RESULTS

802.11a: 6 Mbps - Channel 40 (5200 MHz) Maximum PSD
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*RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 0.40 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.241200000 GHz
20 Offget 1048 dB
IR 2 ]
* 1
| AVG] A4
o /{‘/W"’WW MR 7 P "uw—\%\ VL
—-—-10
/ PS
B / \\
--30 r"/ -
P 100 off 100 \\\
3DB
L _40 ac
--s0
|-—-60
-—70
—-80
Center 5.24 GHz 3 MHz/ Span 30 MHz
802.11a: 6 Mbps - Channel 48 (5240 MHz) Maximum PSD
*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz —0.48 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.181980000 GHz
20 Offget 10.J8 dB
Lo | A ]
2 =
1
/A/Y"" T M‘MW¢mM,4,1W\ VL
--10 [
/ PS
-—-20 / \
» / \\\

100 off 100

aAc

|-—-60

70

-80

Center 5.18 GHz 3 MHz/

Span 30 MHz

802.11a: 12 Mbps - Channel 36 (5180 MHz) Maximum PSD
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* RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz —-0.33 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.198500000 GHz
20 Offget 10J8 dB
o [ » |
=
1 = .
" v
WWMWW«“\ VL
/
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B / \\
--30 wa ™~
P 100 off 100 \\\
3DB
40 ac
50
-—-60
-—70
—-80
Center 5.2 GHz 3 MHz/ Span 30 MHz
802.11a: 12 Mbps - Channel 40 (5200 MHz) Maximum PSD
*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz -0.25 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.238530000 GHz
20 Offget 10J8 dB
. [ A |
*
1
| v
I//‘W ﬂMNWIWWVV\MM(‘ﬂN L— LVL
/ \\
/ PS
--20 // \
- -30 \“
o =]
P,
AN P 100 off 100
“‘v\\\ 3DB
= _40 ac
- —50:
- —60:
- —70
-80
Center 5.24 GHz 3 MHz/ Span 30 MHz

802.11a: 12 Mbps - Channel 48 (5240 MHz) Maximum PSD
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E

2
g

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -1.48 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.181740000 GHz
20 Offdet 11 [aB
- & |
1
Lo
ALMaWVMM“WWWﬂﬂhqu’k“xw**bﬂww¢kvm VL
. //,\,-r“"“ 'Ww\
; \ PS
- 30 /f"'l "~
g 100 off 100
3DB
=40 AC
5o
-0
70
—-80
Center 5.18 GHz 3 MHZ/ Span 30 MHz

802.11a: 24 Mbps - Channel 36 (5180 MHz) Maximum PSD

|

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -1.79 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.198020000 GHz

20 Offget 11 |dB

LVL

/

Ps

1 N

SH 100 off 100
3DB
| 1 ac

|--60

-—70

-80

Center 5.2 GHz 3 MHz/ Span 30 MHz

802.11a: 24 Mbps - Channel 40 (5200 MHz) Maximum PSD
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*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz -1.22 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.237210000 GHz
20 Offget 11 |dB
. [ & |
L
avg 1
[ gy o g oz
PS
--20 7 \“\k
L -0 r/ R
Lo “\,\\
f/ﬂ%‘ 100 off 100 K"\m\«
3DB
=40 AC
--50
|- —-60
- —70
-80
Center 5.24 GHz 3 MHz/ span 30 MHz
802.11a: 24 Mbps - Channel 48 (5240 MHz) Maximum PSD
*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz -5.29 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.178461538 GHz
20 Offget 1142 dB
. & |
-
L\Ye
O
1 LVL

o g
1 h .
; \
M ™~

--50

|--60

--70

-80

Center 5.18 GHz 3 MHz/ Span 30 MHz

802.11n: MCS7 - Channel 36 (5180 MHz) Maximum PSD
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*RBW 1 MHz Marker [T1 ]
* VBW 3 MHz -5.64 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.201490385 GHz
20 Offget 1142 dB
- B
= -
E\Ye
- O
1 LVL
L . WWNM v "‘“"""‘x“‘\ALJ\.‘.,.IV‘1
# \ PS
--20 / \
30

"SWI—’(JL’ZL/(‘)C ot 100 \1\-\_

M P 3DB
:;/4:’ '\“‘»\ ac
-—-50
|- —-60
--70

-80
Center 5.2 GHz 3 MHz/ Span 30 MHz
802.11n: MCS7 - Channel 40 (5200 MHz) Maximum PSD
* RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz -5.12 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.236971154 GHz
20 Offget 11J2 dB
L5 [ |
-
,
LVL
L 10 P L e i d ¢ "“""”‘”"“JW‘A&W
/ b, =
L / \
--30 \\

SWP ’q(ﬁw’(m off 100 —\\k -
-4 -J‘M _ ac
,,/C’" T
-—-50
60
--7
-80
Center 5.24 GHz 3 MHz/ Span 30 MHz

802.11n: MCS7 - Channel 48 (5240 MHz) Maximum PSD
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6.4.2 Maximum Power Spectral Density in the 5.25-5.35 GHz Band

Frequency bt EPALT ) el Margin
802.11 Mode Data Rate Channel (MHz) PSD Limit (dB)
(dBm/MHz) (dBm/MHz)
56 5280 0.1 11 -10.9
6 Mbps 60 5300 0.2 11 -10.8
64 5320 0.3 11 -10.7
56 5280 -0.5 11 -11.5
a 12 Mbps 60 5300 -0.4 11 -11.4
64 5320 -0.2 11 -11.2
56 5280 -1.1 11 -12.1
24 Mbps 60 5300 -0.8 11 -11.8
64 5320 -0.9 11 -11.9
56 5280 -6.3 11 -17.3
n
(20MHz) MCS7 60 5300 -6.0 11 -17.0
64 5320 -6.1 11 -17.1
Refer to the following plots
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.14 dBm
Ref 20 dBm * Att 20 dB SWT 20 ms .278560000 GHz
20 Offget 10J8 dB
= D1 11 dfm BN
1 = 1
" v
/MMW"‘“ B T WWW\ VL
. // AN
,,.sf'*{/ 100 off 100 \\\
| l - g e

ac

--50

-—60

--70

—80

Center 5.28 GHz

3 MHz/

Span 30 MHz

802.11a: 6 Mbps - Channel 56 (5280 MHz) Maximum PSD
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@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 0.24 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.298890000 GHz
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* VBW 3 MHz 0.30 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.321590000 GHz

20 Offget 10J8 dB

D1 11 dBm [ a |
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-o P ey i
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,r’ﬁﬂ%i: 100 off 100 \\\\\Hwk om

L 10 ac
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|- -60
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802.11a: 6 Mbps - Channel 64 (5320 MHz) Maximum PSD
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* VBW 3 MHz -0.52 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.278920000 GHz
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--60
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Center 5.28 GHz 3 MHz/ Span 30 MHz
802.11a: 12 Mbps - Channel 56 (5280 MHz) Maximum PSD
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -0.35 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.298290000 GHz
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/ {
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|/ N

--30
=
100 off 100
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Marker 1 [T1 ]
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802.11a: 24 Mbps - Channel 56 (5280 MHz) Maximum PSD
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@ *RBW 1 MHz Marker 1 [Tl ]
*VBW 3 MHz ~0.82 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.301680000 GHz
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® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz -0.92 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.321560000 GHz

20 Offget 11 |dB
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L o
0 © C
M 100 off 100 \\‘\ o

"0 ac

PS

--s0

-—-60

--70

-80

Center 5.32 GHz 3 MHz/ Span 30 MHz
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@ *RBW 1 MHz
* VBW 3 MHz
SWT 20 ms

Ref 20 dBm *Att 20 dB

Marker 1 [T1 ]
—-6.34 dBm
5.281950000 GHz

20 Offget 11J2 dB

D1 11 diBm

--10 }fﬂ"‘ #

MWW,«MMM I
Y

-

- -30
sSwe )'/zloo ol 200
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802.11n: MCS7 - Channel 56 (5280 MHz) Maximum PSD

@ *RBW 1 MHz
* VBW 3 MHz
SWT 20 ms

Ref 20 dBm *Att 20 dB

Marker 1 [T1 ]
-6.00 dBm

5.295500000 GHz

%
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® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.10 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.322790000 GHz

20 Offget 11J]2 dB

D1 11 dBm BEN

*

2
(]

LVL

10 ,ﬂi’{"w - AR

1 C

- 30 7 \\“
:’;w>/fgr¢‘/(m off 200

W
R, 3DB

--s0

[--60

--70

-80

Center 5.32 GHz 3 MHz/ Span 30 MHz

802.11n: MCS7 - Channel 64 (5320 MHz) Maximum PSD
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6.4.3 Maximum Power Spectral Density in the 5.47-5.725 GHz Band

Wi-Fi Transceiver Module

Frequenc b5 PTG PSD Margin
802.11 Mode | Data Rate Channel (,\‘leZ) y PSD Limit ( ng)
(dBm/MHz) (dBm/MHz)
100 5500 0.0 1 -11.0
6 Mbps 116 5580 0.1 1M -10.9
140 5700 0.3 1M -10.7
100 5500 -0.6 1M -11.6
a 12 Mbps 116 5580 -0.5 1M -11.5
140 5700 -0.1 1M -11.1
100 5500 -1.3 1M -12.3
24 Mbps 116 5580 -1.1 1M -12.1
140 5700 -0.8 1M -11.8
100 5500 -6.7 1M -17.7
n
(20MHz) MCS7 116 5580 -6.6 11 -17.6
140 5700 -6.1 11 -17.1
Refer to the following plots
A *RBW 1 MHz Marker 1 [T1 ]
\& * VBW 3 MHz -0.01 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.501590000 GHz
20 Offget 1048 dB
- D1 11 dim [ A |
Eﬂ* 1
B e v'\fw‘“"" A ~deiry]
ot h o Vw'\,\ VL
/ \
. /// PS
L . el \‘\1\
[N,
WP 100 off 100 \ .
L _40 \ AC
Center 5.5 GHz 3 MHz/ Span 30 MHz

802.11a: 6 Mbps - Channel 100 (5500 MHz) Maximum PSD
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® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.08 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.578620000 GHz

20 Offget 10J8 dB

D1 11 dfm BEN
10

A

. .

--30

A
_ASWE 100 off 100
. 3DB

L _s0 ac

--50

-—60

--70

—80

Center 5.58 GHz 3 MHz/ Span 30 MHz

802.11a: 6 Mbps - Channel 116 (5580 MHz) Maximum PSD

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.26 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.698770000 GHz
20 Offget 10]8 dB
D1 11 dBm BEN
5T,
R - 1
) .
/MY—»M " e "”‘v‘fwv\\ -
--10 /
PS
[ / \\
- 30 ,‘,../ \
e 100 off 100 -
el 3DB
L _J0 ac
--50
)
-—70
-80
Center 5.7 GHz 3 MHz/ Span 30 MHz

802.11a: 6 Mbps - Channel 140 (5700 MHz) Maximum PSD
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é ; *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz —-0.59 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.501770000 GHz

20 Offget 10J8 dB

D1 11 dfm [ a |
10

i

i e B .

L 1o 7 %
/ \ es

|/ \

0 [ ~

=" 40 ac

--50

-—60

--70

—80

Center 5.5 GHz 3 MHz/ Span 30 MHz

802.11a: 12 Mbps - Channel 100 (5500 MHz) Maximum PSD

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -0.46 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.581170000 GHz

20 Offget 10]8 dB

-
- >1 11 dBm BEN

--10

1/ \

PS

--s0

[--60

--70

—-80

Center 5.58 GHz 3 MHz/ Span 30 MHz

802.11a: 12 Mbps - Channel 116 (5580 MHz) Maximum PSD
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@ *RBW 1 MHz
* VBW 3 MHz

Marker 1 [T1 ]
-0.11 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.698020000 GHz
20 Offget 10J8 dB
= D1 11 dfm [ a |
Y - 1
"
P N mwﬁrwvrﬁh?vz‘ﬂami T WMM\\\ o
--10 ’JJ
PS
--20
/1 \
p Y
o \‘\.
--30 7t
/ \\h
«p| 100 off 100 \
3DB
L _40 ac
--so
-—-60
- 70
-80
Center 5.7 GHz 3 MHz/ Span 30 MHz
802.11a: 12 Mbps - Channel 140 (5700 MHz) Maximum PSD
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -1.28 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.498080000 GHz
20 Offdet 11 |dB
= D1 11 dBm BEN
-
.
LVL

—-10

--20 £
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--30

I/,/‘M 100 off 100
“40

\\ 3DB
AC

-—-60

-—70

-80

Center 5.5 GHz 3 MHz/

Span 30 MHz

802.11a: 24 Mbps - Channel 100 (5500 MHz) Maximum PSD
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6 TEST RESULTS

Wi-Fi Transceiver Module

@

%
0

Ref 20 dBm

*RBW 1 MHz Marker 1 [T1 ]

* VBW 3 MHz
*Att 20 dB SWT 20 ms

—-1.06 dBm

5.578260000 GHz

20 Offget 11 |dB

D1 11 dpm
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802.11a: 24 Mbps - Channel 116 (56580 MHz) Maximum PSD

%
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*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz -0.82 dBm
Ref 20 dBm *Att 20 dB SWT 20 ms 5.698800000 GHz
20 Offget 11 [aB
D1 11 dfm [ 2|
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/\,MIWV' I MW\
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=40 AC
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--70
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802.11a: 24 Mbps - Channel 140 (5700 MHz) Maximum PSD
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@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.65 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.498440000 GHz

20 Offget 11J2 dB

D
- 1 11 dpm BEN
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| o do Al 1 s AT AT O L
"NV YT M L Y‘N\%

[--30 \‘\
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[--60

--70

-80

Center 5.5 GHz 3 MHz/ Span 30 MHz

802.11n: MCS7 - Channel 100 (5500 MHz) Maximum PSD

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.62 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.574150000 GHz

20 Offget 11J2 dB

- D1 11 dim EN
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[--10 ]/arw i TINVW‘
/ | -

L/ \
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802.11n: MCS7 - Channel 116 (5580 MHz) Maximum PSD
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@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.14 dBm

Ref 20 dBm *Att 20 dB SWT 20 ms 5.702730000 GHz

20 Offget 11J2 dB

D1 11 dim EN
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ﬂuwmwwwwmwwwwm

7 \

--30 ~
SWP \/4’"{ 00 off 200 \v\\
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Center 5.7 GHz 3 MHz/ Span 30 MHz

802.11n: MCS7 - Channel 140 (5700 MHz) Maximum PSD

6 TEST RESULTS RF Test Report: 1947-2 Page 96 of 207




23 Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL
Wi-Fi Transceiver Module

6.4.4 Maximum Power Spectral Density in the 5.725-5.85 GHz Band

Frequency sy PSD Margin

802.11 Mode Data Rate Channel (MHz) PSD Limit (dB)

(dBm/500kHz) (dBm/500kHz)

149 5745 -2.1 30 -32.1

6 Mbps 157 5785 -2.1 30 -32.1

165 5825 -1.9 30 -31.9

149 5745 -3.0 30 -33.0

a 12 Mbps 157 5785 -2.9 30 -32.9
165 5825 -2.7 30 -32.7

149 5745 -3.6 30 -33.6

24 Mbps 157 5785 -3.4 30 -33.4

165 5825 -3.2 30 -33.2

149 5745 -8.6 30 -38.6

(20,\’}'HZ) MCS7 157 5785 -8.6 30 -38.6
165 5825 -8.5 30 -38.5

Refer to the following plots

@ *RBW 500 kHz Marker 1 [T1 ]
* VBW 2 MHz —-2.13 dBm

Ref 30 dBm *Att 20 dB SWT 20 ms 5.746230000 GHz

30 Offget 108 dB

o [ 2|
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]
0
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--10 / \
--20
SWP ij/O/f 100 \\
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AC

= ]
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|- -50

|--60

=70

Center 5.745 GHz 3 MHz/ Span 30 MHz

802.11a: 6 Mbps - Channel 149 (5745 MHz) Maximum PSD
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Ref 30 dBm *Att

* RBW 5
* VBW 2

20 dB SWT 2

00 kHz
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®

*RBW 500 kHz

* VBW 2 MHz

Ref 30 dBm *Att 20 dB SWT 20 ms
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@ * RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz —-2.72 dBm
Ref 30 dBm *Att 20 dB SWT 20 ms 5.823770000 GHz
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Ref 30 dBm
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®
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* RBW 500 kHz Marker
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6.5 Unwanted Emissions
Limits
FCC Part 15 Subpart E §15.407 (b)

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band shall not
exceed an e.i.r.p. of —27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz band shall not
exceed an e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz band shall not
exceed an e.i.r.p. of —27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency range from the band edge to
10 MHz above or below the band edge shall not exceed an e.i.r.p. of =17 dBm/MHz; for frequencies 10 MHz or greater

above or below the band edge, emissions shall not exceed an e.i.r.p. of —27 dBm/MHz.

(6) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in §15.209.

(7) The provisions of §15.205 apply to intentional radiators operating under this section.

All field strength of emissions appearing within the restricted frequency bands as specified in §15.205 shall not exceed the
limits shown in the following table (§15.209 Radiated Emission limits)

Frequency Field strength Measurement distance
(MHz) (microvolts/meter) (meters)
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

§15.209 Radiated Emission limits
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IC RSS-247 Issue 1 §6.2

6.2.1 (2) - For transmitters operating in the band 5150-5250 MHz, all emissions outside the band 5150-5350 MHz shall
not exceed -27 dBm/MHz e.i.r.p. However, any unwanted emissions that fall into the band 5250-5350 MHz must
be 26 dBc, when measured using a resolution bandwidth between 1 and 5% of the occupied bandwidth, above
5.25 GHz.

6.2.2 (2) - i) For devices with both operating frequencies and channel bandwidths contained within the band 5250-5350
MHz, the device shall comply with the following:

a. All emissions outside the band 5250-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. if the equipment is
intended for outdoor use; or

b. All emissions outside the band 5150-5350 MHz shall not exceed -27 dBm/MHz e.i.r.p. and any emissions
within the band 5150-5250 MHz shall meet the power spectral density limits of Section 6.2.1. The device
shall be labelled “for indoor use only.”

ii) For devices with operating frequencies in the band 5250-5350 MHz but having a channel bandwidth that
overlaps the band 5150-5250 MHz, the devices’ unwanted emission shall not exceed -27 dBm/MHz e.i.r.p.
outside the band 5150-5350 MHz and its power shall comply with the spectral power density for operation
within the band 5150-5250 MHz. The device shall be labelled “for indoor use only.”

6.2.3 (2) - Emissions outside the band 5470-5725 MHz shall not exceed -27 dBm/MHz e.i.r.p.

6.2.4 (2) - For the band 5725-5850 MHz, emissions at frequencies from the band edges to 10 MHz above or below the
band edges shall not exceed -17 dBm/MHz e.i.r.p.

For emissions at frequencies more than 10 MHz above or below the band edges, the emissions power shall not
exceed -27 dBm/MHz.

Test Procedure used

KDB 789033 D02 v01 Section 11.G.1: for unwanted emissions in restricted frequency bands
KDB 789033 D02 v01 Section 11.G.2: for unwanted emissions that fall outside of the restricted frequency bands

Sample Calculations

For Radiated Band-edge Measurement

* Corrected Level (suvim) = Spectrum Analyzer (SA) Reading (dsuvim) + Duty Cycle Factor (s)

 Spectrum Analyzer (SA) Reading (guvim) = Amplitude (Raw) @spvim) + Transducer Factor (sm) + Offset (ds)
* Transducer Factor s/m) = Antenna Factor sm) + Cable Loss s) — Pre-amplifier Gain (s)

* Offset ) = 10 dB Attenuator

* Margin s) = Corrected Level (gBpvim) — Limit @Bpuvim)
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For Spurious Emissions Levels above 1GHz
* Corrected Level gsuvim) = Spectrum Analyzer (SA) Reading (@suvim) + Correction Factor (4s) + Duty Cycle Factor (ds)
« Correction Factor gs) = Antenna Factor sm) + Cable Loss @s) + Filter Insertion Loss (ds)

* Margin s) = Corrected Level (gspvim) — Limit @spvim)

For Spurious Emissions Levels below 1GHz
* Amplitude @Buvim) = Receiver Reading @suvim) + Correction Factor (g) + Duty Cycle Factor (ds)
* Correction Factor (48) = Antenna Factor s/m) + Cable Loss (ds)

* Margin @s) = Amplitude (gBuvim) — Limit (@Bpvim)

Note: The general radiated emission limits above 30 MHz obtained from Title 47 CFR, Part 15.209 were applied to any
signals found in the 15.205 restricted bands radiated measurements. These limits correspond to those limits listed in IC
RSS-GEN.

Test Setup
Radiated Emissions Measurement Setup — 30 to 1000MHz —_— Radiated Emissions Measurement Setup — above 1GHz o
Semi-anechoic chamber A Semi-anechoic chamber A

3 meters

Notch*
Filter

¥
o

1-4 meters

1-4 meters

\‘
"

3 meters

Horn
Antenna

=L

Turntable Ground Plane Turntable Ground Plane

Support R&S EMI Support R&S EMI

Eauioment Receiver Equi *Used notch filter in the 1-18GHz
auipment .
frequency range Receiver ot—mm—
10 dB Attenuator
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Test Results

6.5.1 Radiated Restricted Band-edge (Lower U-NII-1 Band)

802.11a: 6Mbps, Channel 36 (5180 MHz)

Antenna EUT
SA DC |Transducer | Corrected . .
Frequency Readin Detector : i i Antenna Factor Factor Level Limit | Margin
(MHz) 9 | Pk/Av | Height | Polarity | Azimuth | polarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5144.5 58.4 PK 160 \ 315 \Y 0.00 3.9 58.4 74.0 -15.6
5149.2 48.5 AV 160 \ 315 \Y 0.00 3.9 48.5 54.0 -5.5
5146.3 58.2 PK 180 H 36 H1 0.00 3.9 58.2 74.0 -15.8
5150.0 46.5 AV 180 H 36 H1 0.00 3.9 46.5 54.0 -7.5
Refer to the following Plots
*RBW 1 MHz arker 1 [(T1 ]
VBW 3 MHz 58.43 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.144487179 GHz
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802.11a at 6Mbps — Restricted-band band-edge at channel 36 (Vertical Peak Plot)
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Ref 125 dBuv/m

*Att

*RBW 1 MHz
VBW 3 MHz

10 dB SWT 20 ms

Marker 1 [T1 ]
58.21 dBuv/m

5.146282051 GHz

Offget 10 |dB

120

1 PK [F110

100

~90

7 .

80

UlLBEP.

70

M&MMMM‘W'MA/LA&NM

=40

=30

Center 5.15 GHz

8 MHz/

Span 80 MHz

802.11a at 6Mbps - Restricted-band band-edge at channel 36 (Horizontal Peak Plot)

6 TEST RESULTS

RF Test Report: 1947-2

Page 108 of 207




Ay

&3

Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL

Wi-Fi Transceiver Module

*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 46.53 dBpvV/m
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802.11a: 12Mbps, Channel 36 (5180 MHz)

Antenna EUT
E SA DC |Transducer | Corrected . .
requency | oo din Detector . . : Antenna Factor Factor Level Limit | Margin
(MHz) 9 | pk/Av | Height | Polarity | Azimuth | polarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5147.7 57.1 PK 160 \ 315 \Y 0.00 3.9 571 74.0 -16.9
5149.5 47.4 AV 160 \ 315 \Y 0.00 3.9 47.4 54.0 -6.6
5148.6 57.4 PK 180 H 36 H1 0.00 3.9 57.4 74.0 -16.6
5150.0 45.9 AV 180 H 36 H1 0.00 3.9 45.9 54.0 -8.1
Refer to the following Plots
*RBW 1 MHz Marker 1 [T1 1
* VBW 3 MHz 57.09 dBnpv/m
Ref 125 dBpv/m *Att 10 dB SWT 20 ms 5.147692308 GHz
Offget 10 |dB
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802.11a at 12Mbps - Restricted-band band-edge at channel 36 (Vertical Peak Plot)
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*VBW 3 MHz 47.39 dBpvV/m
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*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 45.90 dBuV/m
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802.11a: 24Mbps, Channel 36 (5180 MHz)

Antenna EUT
F SA DC |Transducer | Corrected o .
requency | oo ding Detector . . ) Antenna Factor Factor Level Limit | Margin
(MHz) PK/AV | Height | Polarity | Azimuth | pojarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5147.6 57.5 PK 150 \Y 315 \Y, 0.00 3.9 57.5 74.0 -16.5
5149.2 47.3 AV 150 \Y 315 \Y, 0.15 3.9 47.5 54.0 -6.5
5149.0 57.9 PK 180 H 36 H1 0.00 3.9 57.9 74.0 -16.1
5150.0 45.9 AV 180 H 36 H1 0.15 3.9 46.1 54.0 -7.9
Refer to the following Plots
*RBW 1 MHz ker 1 [T 1
*VBW 3 MHz 57.48 dBuv/m
Ref 125 dBpvV/m *Att 10 dB SWT 20 ms 5.147564103 GHz
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802.11a at 24Mbps - Restricted-band band-edge at channel 36 (Vertical Peak Plot)
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802.11a: MCS7, Channel 36 (5180 MHz)

Antenna EUT
SA DC |Transducer | Corrected o .
Frequency Readin Detector . . ) Antenna Factor Factor Level Limit | Margin
(MHz) 9 | pk/Av | Height | Polarity | Azimuth | polarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
51481 57.0 PK 145 \Y 315 \Y, 0.00 3.9 57.0 74.0 -17.0
5149.7 471 AV 145 \Y 315 \Y, 0.39 3.9 47.5 54.0 -6.5
5149.0 56.6 PK 180 H 36 H1 0.00 3.9 56.6 74.0 -17.4
5150.0 45.7 AV 180 H 36 H1 0.39 3.9 46.1 54.0 -7.9
Refer to the following Plots
*RBW 1 MHz
* VBW 3 MHz
Ref 125 dBuv/m *Att 10 dB SWT 20 ms
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802.11n at MCS7 - Restricted-band band-edge at channel 36 (Vertical Peak Plot)
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802.11n at MCS7 - Restricted-band band-edge at channel 36 (Horizontal Peak Plot)

6 TEST RESULTS

RF Test Report: 1947-2

Page 117 of 207




Ay

3 Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL
Wi-Fi Transceiver Module

*RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 45.74 dBupv/m
Ref 125 dBpV/m *Att 10 dB SWT 20 ms 5.150000000 GHz
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6.5.2 Radiated Restricted Band-edge (Upper U-NII-2A Band)

802.11a: 6 Mbps, Channel 64 (5320 MHz)

Antenna EUT
E SA DC (Transducer | Corrected . .
requency | oo ding Detector . . ; Antenna Factor Factor Level Limit | Margin
(MHz) PK/AV | Height | Polarity | Azimuth | - pojarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5351.7 58.5 PK 180 \Y 285 V 0.00 3.5 58.5 74.0 -15.5
5350.0 46.2 AV 180 \Y 285 V 0.00 3.5 46.2 54.0 -7.8
5355.1 58.2 PK 180 H 35 HA1 0.00 3.4 58.2 74.0 -15.8
5350.0 46.8 AV 180 H 35 HA1 0.00 3.4 46.8 54.0 -7.2
Refer to the following Plots
® *RBW 1 MHz Marke 1 [T 1
* VBW 3 MHz 58.47 dBuv/m
Ref 125 dBpvV/m *Att 10 dB SWT 20 ms 5.351666667 GHz
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802.11a at 6Mbps - Restricted-band band-edge at channel 64 (Vertical Peak Plot)
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802.11a: 12 Mbps, Channel 64 (5320 MHz)

Antenna EUT
F SA DC |Transducer | Corrected o .
requency | oo ding Detector . . ) Antenna Factor Factor Level Limit | Margin
(MHz) PK/AV | Height | Polarity | Azimuth | pojarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5353.5 58.0 PK 150 \Y 285 \Y, 0.00 3.5 58.0 74.0 -16.0
5350.0 46.2 AV 150 \Y 285 \Y, 0.00 3.5 46.2 54.0 -7.8
5353.1 58.3 PK 180 H 35 H1 0.00 3.4 58.3 74.0 -15.7
5350.0 46.3 AV 180 H 35 H1 0.00 3.4 46.3 54.0 -1.7
Refer to the following Plots
@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 58.01 dBuv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.353461538 GHz
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802.11a: 12Mbps - Restricted-band band-edge at channel 64 (Vertical Peak Plot)
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802.11a: 12Mbps - Restricted-band band-edge at channel 64 (Vertical Average Plot)
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@ *RBW 1 MHz Marker 1 [T1 ]
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802.11a: 12Mbps - Restricted-band band-edge at channel 64 (Horizontal Average Plot)
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802.11a: 24 Mbps, Channel 64 (5320 MHz)

Antenna EUT
F SA DC |Transducer | Corrected o .
requency | oo ding Detector . . ) Antenna Factor Factor Level Limit | Margin
(MHz) PK/AV | Height | Polarity | Azimuth | pojarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5350.9 57.7 PK 150 \Y 285 \Y, 0.00 3.5 57.7 74.0 -16.3
5350.0 46.0 AV 150 \Y 285 \Y, 0.15 3.5 46.2 54.0 -7.8
5360.5 57.2 PK 180 H 35 H1 0.00 3.4 57.2 74.0 -16.8
5350.0 46.2 AV 180 H 35 H1 0.15 3.4 46.4 54.0 -7.6
Refer to the following Plots
@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 57.74 dBuv/m
Ref 125 dBuvV/m *Att 10 dB SWT 20 ms 5.350897436 GHz
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802.11a: 24Mbps - Restricted-band band-edge at channel 64 (Vertical Peak Plot)
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802.11a: MCS7, Channel 64 (5320 MHz)

Antenna EUT
F SA DC |Transducer | Corrected o .
requency | oo ding Detector . . ) Antenna Factor Factor Level Limit | Margin
(MHz) PK/AV | Height | Polarity | Azimuth | pojarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5350.0 57.7 PK 150 \Y 285 \Y, 0.00 3.5 57.7 74.0 -16.3
5350.0 46.0 AV 150 \Y 285 \Y, 0.39 3.5 46.4 54.0 -7.6
5356.3 57.8 PK 180 H 35 H1 0.00 3.4 57.8 74.0 -16.2
5350.0 46.1 AV 180 H 35 H1 0.39 3.4 46.5 54.0 -7.5
Refer to the following Plots
@ *RBW 1 MHz Marker 1 [T1 ]
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802.11n: MCS7 - Restricted-band band-edge at channel 64 (Vertical Peak Plot)
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® *RBW 1 MHz Marker 1 [T1 ]
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dBuvV/m
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6.5.3 Radiated Restricted Band-edge (Lower U-NII-2C Band)

802.11a: 6 Mbps, Channel 100 (5500 MHz)

Antenna EUT

Frequency . Detector Antenna DE - VEhEeEr | Cente s Limit | Margin

(MHz) Reading PK/AV | Height | Polarity | Azimuth | pojarity Factor Factor Level (dBuv/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)

5458.9 57.8 PK 170 \Y 320 V 0.00 3.2 57.8 74.0 -16.2
5460.0 46.6 AV 170 \Y 320 V 0.00 3.2 46.6 54.0 -7.4
5457 .4 57.6 PK 180 H 25 HA1 0.00 3.0 57.6 74.0 -16.4
5460.0 46.7 AV 180 H 25 HA1 0.00 3.0 46.7 54.0 -7.3
*5467.9 59.0 PK 170 \Y 320 V 0.00 3.2 59.0 68.2 -9.2
*5463.0 58.3 PK 180 H 25 HA1 0.00 3.0 58.3 68.2 -9.9

* Out-of-Band emissions within the frequency range from the band edge to 10 MHz below the band edge.

Refer to the following Plots

*RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHz 57.84 dBuV/m

Ref 125 dBuvV/m *Att 10 dB SWT 20 ms 5.458878205 GHz
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802.11a at 6Mbps — Restricted-band band-edge at channel 100 (Vertical Peak Plot)
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*RBW 1 MHz

*VBW 3 MHz
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*RBW 1 MHz Marker 1 [T1 1
* VBW 3 MHz 46.66 dBpV/m
Ref 125 dBpv/m *Att 10 dB SWT 20 ms 5.460000000 GHz
Offget 10 |dB
—120
S « 110
LVL
100
TDF
- / e
/ \ Ps
80 l \
- B 100 i 100
70 3DB
AC
- 60 //
UZ2CLBEA| /
50
40
-30
Center 5.46 GHz 10 MH=z/ Span 100 MHz

802.11a at 6Mbps - Restricted-band band-edge at channel 100 (Horizontal Average Plot)

6 TEST RESULTS

RF Test Report: 1947-2

Page 133 of 207




23 Extron Electronics

INTERFACING, SWITCHING ANDO CONTROL

Wi-Fi Transceiver Module

802.11a: 12 Mbps, Channel 100 (5500 MHz)

Antenna EUT

Frequency . Detector Antenna be - vemElesr | Coneeed Limit | Margin

(MHz) | Reading | "pi/ay | Height | Polarity | Azimuth | ‘pojarity | Factor | Factor Level | 4Buv/im)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)

5457.9 57.9 PK 170 \% 320 V 0.00 3.2 57.9 74.0 -16.1
5460.0 46.6 AV 170 \% 320 V 0.00 3.2 46.6 54.0 -7.4
5455.8 57.8 PK 170 H 25 H1 0.00 3.0 57.8 74.0 -16.2
5460.0 46.6 AV 170 H 25 H1 0.00 3.0 46.6 54.0 -7.4
*5467.9 58.9 PK 170 \% 320 V 0.00 3.2 58.9 68.2 -9.3
*5464.6 58.1 PK 170 H 25 H1 0.00 3.0 58.1 68.2 -10.1

* Out-of-Band emissions within the frequency range from the band edge to 10 MHz below the band edge.

Refer to the following Plots

*RBW 1 MHz

Marker 1 [T1
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*RBW 1 MHz Marker 1 [T1 ]
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802.11a at 12Mbps - Restricted-band band-edge at channel 100 (Vertical Average Plot)
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*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 46.60 dBuvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.460000000 GHz
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802.11a: 24 Mbps, Channel 100 (5500 MHz)

Antenna EUT
Frequency . Detector Antenna be - vemElesr | Coneeed Limit | Margin
(MHz) | Reading | "pi/ay | Height | Polarity | Azimuth | ‘pojarity | Factor | Factor Level | 4Buv/im)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5455.5 58.6 PK 170 \% 320 V 0.00 3.2 58.6 74.0 -15.4
5460.0 46.6 AV 170 \% 320 V 0.15 3.2 46.8 54.0 -7.2
5457.3 57.6 PK 170 H 25 H1 0.00 3.0 57.6 74.0 -16.4
5460.0 46.6 AV 170 H 25 H1 0.15 3.0 46.8 54.0 -7.2
*5466.9 58.1 PK 170 \% 320 V 0.00 3.2 58.1 68.2 -10.1
*5469.0 58.6 PK 170 H 25 H1 0.00 3.0 58.6 68.2 -9.6

* Out-of-Band emissions within the frequency range from the band edge to 10 MHz below the band edge.

Refer to the following Plots

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz
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802.11a at 24Mbps - Restricted-band band-edge at channel 100 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 46.58 dBuv/m
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802.11a: MCS7, Channel 100 (5500 MHz)

Antenna EUT
Frequency . Detector Antenna be - vemElesr | Coneeed Limit | Margin
(MHz) | Reading | "pi/ay | Height | Polarity | Azimuth | ‘pojarity | Factor | Factor Level | 4Buv/im)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5458.9 56.9 PK 170 \% 320 V 0.00 3.2 56.9 74.0 -17.41
5460.0 46.2 AV 170 \% 320 V 0.39 3.2 46.6 54.0 -7.4
5459.7 57.3 PK 170 H 25 H1 0.00 3.0 57.3 74.0 -16.7
5460.0 46.2 AV 170 H 25 H1 0.39 3.0 46.6 54.0 -7.4
*5461.4 58.1 PK 170 \% 320 V 0.00 3.2 58.1 68.2 -10.1
*5468.0 57.2 PK 170 H 25 H1 0.00 3.0 57.2 68.2 -11.0

* Out-of-Band emissions within the frequency range from the band edge to 10 MHz below the band edge.

Refer to the following Plots
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*RBW 1 MHz Marker 1 [T1 ]
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Ref 125 dBpvV/m * Att 10 dB SWT 20 ms 5.460000000 GHz
Offget 10 |dB
L i ol
| AVG]
LVL
100
TDF
o
/‘WW‘W b
. i
L =) 00 off 100
3DB
/ AC
. -
UZ2CLBEZ}| /
. //
—4
30
Center 5.46 GHz 10 MH=z/ Span 100 MHz

802.11n at MCS7 - Restricted-band band-edge at channel 100 (Vertical Average Plot)
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*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 46.20 dBpV/m
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6.5.4 Radiated Authorized Band-edge (Upper U-NII-2C Band)

802.11a: 6 Mbps, Channel 140 (5700 MHz)

Antenna EUT
SA DC |Transducer | Corrected I .
Frequency Reading Detector ) ) ) Antenna Factor Factor Level Limit | Margin
(MHz) | GEov 5 | PKIAV Height | Polarity | Azimuth | pojarity 1B B dBuV/m) | (@BuV/m)| (dB)
(dBUV/m) (cm) | (VMH) | (Deg) |(vH1mz)| (@B) (dB) | (dBuV/m)
5729.1 59.4 PK 160 \ 193 \ 0.00 3.80 59.4 68.2 -8.8
5726.2 58.3 PK 170 H 30 H1 0.00 3.60 58.3 68.2 -9.9
Refer to the following Plots
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 59.40 dBuv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.729102564 GHz
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.31 dBpvV/m
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802.11a: 12 Mbps, Channel 140 (5700 MHz)

Antenna
E SA el DC |Transducer | Corrected . .
requency | oo din Detector . . : Antenna Factor Factor Level Limit | Margin
(MHz) e 9 PK/AV | Height | Polarity | Azimuth | pojarity dB dB dBuV/ (dBuV/m)| (dB)
(dBuV/m) (cm) | (VMH) | (Deg) |(vH1mz)| (@B) (dB) | (dBuV/m)
5727.8 59.8 PK 160 \ 193 \Y 0.00 3.80 59.8 68.2 -8.4
5727.4 57.9 PK 170 H 30 H1 0.00 3.60 57.9 68.2 -10.3
Refer to the following Plots
* RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 59.84 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.727820513 GHz
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*RBW 1 MHz Marker 1 [T ]
VBW 3 MHz 57.87 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.727358974 GHz
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802.11a: 24 Mbps, Channel 140 (5700 MHz)

Antenna EUT
F SA DC |Transducer | Corrected . .
requency | oo din Detector ) ) ) Antenna Factor Factor Readin Limit | Margin
(MHz) 9 | pk/Av | Height | Polarity | Azimuth | polarity 9 | (dBuv/im)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5726.7 59.0 PK 160 \ 193 \Y 0.00 3.80 59.0 68.2 -9.2
5737.0 58.5 PK 170 H 30 H1 0.00 3.60 58.5 68.2 -9.7
Refer to the following Plots
*RBW 1 MHz e 1
VBW 3 MHz B
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802.11a at 24Mbps — Authorized band-edge at channel 140 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.46 dBuv/m
Ref 125 dBpV/m *Att 10 dB SWT 20 ms 5.736974359 GHz
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802.11a: MCS7, Channel 140 (5700 MHz)

Antenna EUT
SA DC |Transducer | Corrected i .
Frequency Readin Detector : i i Antenna Factor Factor Level Limit | Margin
(MHz) | & Vm? PK/AV | Height | Polarity | Azimuth | pojarity 4B 4B dBuv/m) | (@BuV/im)| (dB)
(dBUV/m) (cm) | (VMH) | (Deg) |(vH1mz)| (@B) (dB) | (dBuV/m)
5728.8 58.2 PK 160 \ 193 \Y 0.00 3.80 58.2 68.2 -10.0
5727.8 58.4 PK 170 H 30 H1 0.00 3.60 58.4 68.2 -9.8
Refer to the following Plots
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.18 dBuv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.728846154 GHz
Offget 10 |dB
U2CUBEPK u
100 /N“y\’ o
/ \\ TDF
7/ .
=70 = 3DB
[ “\MWWLMMMMW
Center 5.725 GHz 8 MHz/ Span 80 MHz
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* RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.39 dBuv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.727800000 GHz
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6.5.5 Radiated Authorized Band-edge (Lower U-NII-3 Band)

802.11a: 6 Mbps, Channel 149 (5745 MHz)

Antenna EUT
F SA DC |Transducer | Corrected I .
requency | oo ding Detector ) ) ) Antenna Factor Factor Level Limit | Margin
(MHz) = PK/AV | Height | Polarity | Azimuth | - pojarity (dBuV/m)| (dB)
(dBuV/m) (em) | (VH) | (Deg) | (v/H1/H2) (dB) (dB) (dBuV/m)
5725.0 69.2 PK 160 \Y 193.0 \Y, 0.00 3.8 69.2 78.2 -9.0
5713.3 58.6 PK 160 \Y 193.0 \Y, 0.00 3.8 58.6 68.2 -9.6
5725.0 65.5 PK 180 H 39.0 H1 0.00 3.6 65.5 78.2 -12.7
5714.4 58.4 PK 180 H 39.0 H1 0.00 3.6 58.4 68.2 -9.8
Refer to the following Plots
*RBW 1 MHz Marker 1
VBW 3 MHz
Ref 125 dBuv/m *Att 10 dB SWT 20 ms
Offget 10 |aB Markdr 2 [T1
71 s-% %!H -<il BEN
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-100 /ﬂkﬁ"‘vm\\ o
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802.11a at 6Mbps — Authorized band-edge at channel 149 (Vertical Peak Plot)
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* RBW 1 MHz

VBW 3 MHz

Ref 125 dBpv/m *Att 10 dB SWT 20 ms

Marker 1 [T1 ]
65.47 dBuv/m
5.725000000 GHz

offget 10 |dB

Markegr 2 [T1|]

—% T

5.714354974 cuz |IEN
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802.11a at 6Mbps - Authorized band-edge at channel 149 (Horizontal Peak Plot)
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802.11a: 12 Mbps, Channel 149 (5745 MHz)

Antenna EUT
SA DC (Transducer | Corrected - .
Frequency A Detector Antenna Limit | Margin
(MHz) | Reading | "pi/ay | Height | Polarity | Azimuth | ‘pojarity | Factor | Factor Level | 4Buvim)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5725.0 65.4 PK 160 \Y 193.0 \Y, 0.00 3.8 65.4 78.2 -12.8
5713.2 58.3 PK 160 \Y 193.0 \Y, 0.00 3.8 58.3 68.2 -9.9
5724.5 63.4 PK 180 H 39.0 H1 0.00 3.6 63.4 78.2 -14.8
5714.9 58.0 PK 180 H 39.0 H1 0.00 3.6 58.0 68.2 -10.2
Refer to the following Plots
*RBW 1 MHz Marker 1 [(T1 1]
VBW 3 MHz 65.36 dBuv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.725000000 GHz
Offget 10 |dB Markgr 2 [T1|]
o 5./141-;"1:;;}4@14; [ a |
-110
,J,;/""'J\ﬂ“’v\ VL
7 es
rUo f \\ 3DB
/V“} \ AC
MWW@MN
Center 5.725 GHz 8 MHz/ Span 80 MHz

802.11a at 12Mbps - Authorized band-edge at channel 149 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 63.39 dBuvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.724487179 GHz
Offget 10 |dB Markegr 2 [T1 |]
120 e cpmby pads o d e

-
5.714871795 cuz|EN

110
-100: /J*MM\ o
[°° ‘\\‘ PS
i

=40
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Center 5.725 GHz 8 MHz/ Span 80 MHz

802.11a at 12Mbps - Authorized band-edge at channel 149 (Horizontal Peak Plot)
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802.11a: 24 Mbps, Channel 149 (5745 MHz)

Antenna EUT
F SA DC (Transducer | Corrected - .
requency | oo din Detector ) ) ) Antenna Factor Factor Level Limit | Margin
(MHz) e 9 PK/AV | Height | Polarity | Azimuth | pojarity dB dB dBuV/ (dBuV/m)| (dB)
(dBuV/m) (cm) | (VMH) | (Deg) |(vH1mz)| (@B) (dB) | (dBuV/m)
5725.0 64.1 PK 160 \Y 193.0 \Y, 0.00 3.8 64.1 78.2 -14.1
5712.4 58.5 PK 160 \Y 193.0 \Y, 0.00 3.8 58.5 68.2 -9.7
5724.7 63.5 PK 180 H 39.0 H1 0.00 3.6 63.5 78.2 -14.7
5714.2 58.3 PK 180 H 39.0 H1 0.00 3.6 58.3 68.2 -9.9
Refer to the following Plots
VBW 3 MH; 3 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.725000000 GHz
Offget 10 |dB Markdgr 2 [T1 (]
5.71;%;8;:&41& BEN
-110
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¢ Y
s \\ 3DB
. Jl,w‘}r "
:EE«A.M_MMMMMM

50

=40

30
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Span 80 MHz

802.11a at 24Mbps — Authorized band-edge at channel 149 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 63.52 dBpV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.724743590 GHz
offdet 10 [aB Markdr 2 [T1 []
120 EEMEE—CHERE EASS 8 os=gey y
5.71423(0769 cuz |IEN
110
JJ\W‘N"""\I\;\ LVL
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/ \ TDF
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802.11a at 24Mbps - Authorized band-edge at channel 149 (Horizontal Peak Plot)
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802.11a: MCS7, Channel 149 (5745 MHz)

SA Antenna EUT DC  [Transducer | Corrected
ransducer | Correcte - .
Frequency " Detector ) ) ) Antenna Limit | Margin
(MHz) | So3909 | "pigAy | Height | Polarity |Azimuth| polarity | FASIOT | Fador | LeVEl | @Buv/m)|  (dB)
(dBUV/m) (cm) | (VMH) | (Deg) |(vH1mz)| (@B) (dB) | (dBuV/m)
5724.7 61.3 PK 160 \ 193.0 \Y 0.00 3.8 61.3 78.2 -16.9
5713.6 57.6 PK 160 \ 193.0 \Y 0.00 3.8 57.6 68.2 -10.6
5724.9 59.7 PK 180 H 39.0 H1 0.00 3.6 59.7 78.2 -18.5
5713.2 58.3 PK 180 H 39.0 H1 0.00 3.6 58.3 68.2 -9.9
Refer to the following Plots
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 61.28 dBuv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.724743590 GHz
Ooffget 10 |dB Markgr 2 [T1|]
-110
==
i \‘«,\\ TDF
i / N
[ 7OEEE \ 3DB
Center 5.725 GHz 8 MHz/ Span 80 MHz

802.11a at MCS7 - Authorized band-edge at channel 149 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 59.69 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.724871795 GHz
offdet 10 |dB Markdr 2 [T
-120 e —— s BT
5.713209128 cuz |[EN
-110
=
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— 50

=40

30

Center 5.725 GHz 8 MHz/ Span 80 MHz

802.11a at MCS7 - Authorized band-edge at channel 149 (Horizontal Peak Plot)
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6.5.6 Radiated Authorized Band-edge (Upper U-NII-3 Band)

802.11a: 6 Mbps, Channel 165 (5825 MHz)

SA Antenna =00 DC (Transducer | Corrected
Frequency " Detector Antenna Limit | Margin
(MHz) Reading PK/AV | Height | Polarity | Azimuth | pojarity Factor Factor Level (dBuv/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5871.9 58.4 PK 160 \Y 193 V 0.00 3.80 58.4 68.2 -9.8
5860.4 58.3 PK 170 H 40 HA1 0.00 3.60 58.3 68.2 -9.9
Refer to the following Plots
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.78 dBpvV/m
Ref 125 dBuvV/m *Att 10 dB SWT 20 ms 5.860769231 GHz
Offget 10 |dB
U3UHEPK B
110
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-100: / W ‘&\ e
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.26 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.860384615 GHz
Offget 10 |daB
U3UHEPK u
LVL
‘WM‘V\

9
\\ PS

70

3

Center 5.85 GHz 8 MHz/ Span 80 MHz

802.11a at 6Mbps - Authorized band-edge at channel 165 (Horizontal Peak Plot)
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802.11a: 12 Mbps, Channel 165 (5825 MHz)

Antenna EUT
F SA DC (Transducer | Corrected - .
requency A Detector Antenna Limit | Margin
(MHz) | Reading | "pi/ay | Height | Polarity | Azimuth | ‘pojarity | Factor | Factor Level | 4Buv/im)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5865.0 58.6 PK 160 \Y 193 \Y, 0.00 3.80 58.6 68.2 -9.6
5871.9 58.4 PK 170 H 40 H1 0.00 3.60 58.4 68.2 -9.8
Refer to the following Plots
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.60 dBuvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.865000000 GHz
Offget 10 |dB
B U’SUE;PK “
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802.11a at 12Mbps - Authorized band-edge at channel 165 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.38 dBpuV/m
Ref 125 dBuvV/m *Att 10 dB SWT 20 ms 5.871923077 GHz
Offget 10 |aB
| 120 rhvre cppbo
U3UHEPK =
panscs
M LVL
oo HM §
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802.11a at 12Mbps - Authorized band-edge at channel 165 (Horizontal Peak Plot)
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802.11a: 24 Mbps, Channel 165 (5825 MHz)

Antenna EUT
F SA DC |Transducer | Corrected g .
requency | oo ding Detector . . ) Antenna Factor Factor Level Limit | Margin
(MH2) | 4Bav/ PK/AV | Height | Polarity | Azimuth | pojarity 4B 4B ABuV/ (dBuV/m)| (dB)
(dBuV/m) (cm) (VIH) | (Deg) | (v/H1/H2) (dB) (dB) (dBuV/m)
5860.9 58.3 PK 160 \Y 193 \Y, 0.00 3.80 58.3 68.2 -9.9
5871.8 58.2 PK 170 H 40 H1 0.00 3.60 58.2 68.2 -10.0
Refer to the following Plots
*RBW 1 MHz arker 1 [T1 ]
VBW 3 MHz 58.25 dBpv/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.860897436 GHz
Offget 10 |dB
U3UHEPK u
-110
= A‘M LVL
" /_)er \
;f/ ~
-0 V\M«x\ 3DB
[ q“%wmww
Center 5.85 GHz 8 MHz/ Span 80 MHz

802.11a at 24Mbps — Authorized band-edge at channel 165 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.23 dBuV/m
Ref 125 dBpv/m *Att 10 dB SWT 20 ms 5.871794872 GHz
Offget 10 |dB
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802.11a at 24Mbps - Authorized band-edge at channel 165 (Horizontal Peak Plot)
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802.11a: MCS7, Channel 165 (5825 MHz)

Antenna EUT
E SA DC |Transducer | Corrected . .
requency | oo din Detector . . : Antenna Factor Factor Level Limit | Margin
(MHz) 9 | pk/Av | Height | Polarity | Azimuth | polarity (dBuV/m)| (dB)
(dBuV/m) (cm) (V/H) (Deg) (VIH1/H2) (dB) (dB) (dBuV/m)
5864.0 58.0 PK 160 193 \Y 0.00 3.80 58.0 68.2 -10.2
5864.6 58.1 PK 170 40 H1 0.00 3.60 58.1 68.2 -10.1
Refer to the following Plots
*RBW 1 MHz Marker 1 [(T1 ]
VBW 3 MHz 58.01 dBpvV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.863974359 GHz
Offget 10 |dB
U3UHEPK u
-110
[ ,ﬂw‘r 1 TDF
/
- o0 f \
DI
/ \
- 60 (‘\“;‘N .
L TSV AT 7 NP P WY BRI
Center 5.85 GHz 8 MHz/ Span 80 MHz

802.11a at MCS7 - Authorized band-edge at channel 165 (Vertical Peak Plot)
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*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.05 dBuV/m
Ref 125 dBuv/m *Att 10 dB SWT 20 ms 5.864615385 GHz
Offget 10 |dB
12
U3UHEPK =
LVL
10
/M%\ R

wimm :
/ \

3DB
AC
e, 1
- 60
TP VU A ST (AU i W
- 50
- 40
- 30
Center 5.85 GHz 8 MHz/ Span 80 MHz

802.11a at MCS7 - Authorized band-edge at channel 165 (Horizontal Peak Plot)
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6.5.7 Transmitter Radiated Emissions above 1 GHz (5.15-5.25 GHz Band)
Worst Case Mode: | 802.11a
Data Rate: | 6 Mbps

Measurement Distance: | 3 meters

Operating Mode: | Continuous Transmit

Frequency Range: | 1000 MHz — 40000 MHz

Note: The pre-scan plots do not show the maximized amplitude, only included for the purpose of identifying spurious emissions
requiring final measurements.

Channel 36 (5180 MHz)

Antenna
Frequency SA Detector Arllztgr;rna DC |Correction| Corrected Limit Limit Margin
(MHz) | So29N9 | pijay | Height | Polarity \Azimuth| pojarity | Facior | Facior | Level ) [REl | ARSI 17 qg)
(dBuV/m) (cm) (V/H) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) |(dBuV/m)|(dBuV/m)
10360.0 42.0 PK 200.0 \Y 190.0 \Y 0.0 10.2 52.2 - 68.2 -16.0
*15540.0 42.0 PK 180.0 \Y 90.0 \Y 0.0 11.9 53.9 74.0 - -20.1
*15540.0 30.2 AV 180.0 \ 90.0 \ 0.0 11.9 421 54.0 - -11.9
*20720.0 58.9 PK 170.0 \ 85.0 \ 0.0 -4.7 54.2 74.0 - -19.8
*20720.0 52.2 AV 170.0 \ 85.0 \ 0.0 -4.7 47.5 54.0 - -6.5

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 36 (5180 MHz): 1000-18000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 36 (Vertical)
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Channel 36 (5180 MHz): 18000-40000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 36 (Vertical)

Channel 36 (5180 MHz): 1000-18000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 36 (Horizontal)
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Channel 36 (5180 MHz): 18000-40000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 18 - 40 GHz at Channel 36 (Horizontal)
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Channel 40 (5200 MHz)

Antenna EUT . . A
Frequency SA Detector Antenna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
10400.0 425 PK 200.0 \ 190.0 \ 0.0 10.5 53.0 - 68.2 -15.2
*15600.0 41.8 PK 180.0 \ 90.0 \ 0.0 121 53.9 74.0 - -20.1
*15600.0 29.8 AV 180.0 \ 90.0 \ 0.0 121 41.9 54.0 - -12.1
*20800.0 58.6 PK 170.0 \ 85.0 \ 0.0 -4.7 53.9 74.0 - -20.1
*20800.0 52.8 AV 170.0 \Y 85.0 \Y 0.0 4.7 48.1 54.0 - -5.9

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 40 (5200 MHz): 1000-18000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 40 (Vertical)
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Channel 40 (5200 MHz): 18000-40000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 40 (Vertical)

Channel 40 (5200 MHz): 1000-18000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 40 (Horizontal)
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Channel 40 (5200 MHz): 18000-40000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 40 (Horizontal)
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Channel 48 (5240 MHz)

Antenna
Frequency SA Detector Arftgr;rna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
10480.0 41.7 PK 200.0 \Y, 190.0 \Y, 0.0 10.6 52.3 - 68.2 -15.9
*15720.0 42.4 PK 180.0 \Y, 90.0 \Y, 0.0 12.4 54.8 74.0 - -19.2
*15720.0 30.0 AV 180.0 \Y, 90.0 \Y, 0.0 12.4 42.4 54.0 - -11.6
*20960.0 57.7 PK 170.0 \Y, 85.0 \Y, 0.0 -4.6 53.1 74.0 - -20.9
*20960.0 49.8 AV 170.0 V 85.0 \Y, 0.0 -4.6 45.2 54.0 - -8.8

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 48 (5240 MHz): 1000-18000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 48 (Vertical)
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Channel 48 (5240 MHz): 18000-40000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 48 (Vertical)

Channel 48 (5240 MHz): 1000-18000 MHz Horizontal Plot
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Channel 48 (5240 MHz): 18000-40000 MHz Horizontal Plot

120
100
£ 80 FCC Part 15E+15.209 [RB] Peak Limit
= N
o
2 60 T FCC Part 15E+15.209 [RB] Average Limit
°
>
S 40
20
0
18 20 22 24 26 28 30 32 34 36 38 40
Frequency in GHz
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6.5.8 Transmitter Radiated Emissions above 1 GHz (5.25-5.35 GHz Band)

Worst Case Mode: | 802.11a
Data Rate: | 6 Mbps
Measurement Distance: | 3 meters

Operating Mode:

Continuous Transmit

Frequency Range:

1000 MHz — 40000 MHz

Note: The pre-scan plots do not show the maximized amplitude, only included for the purpose of identifying spurious emissions
requiring final measurements.

Channel 56 (5280 MHz)

Antenna EUT . o o
Frequency SA Detector Antenna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading PK/AV | Height |Polarity |Azimuth| 'pojarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VMH) | (Deg) |(v/H1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
10560.0 42.4 PK 201.0 \ 190.0 \Y 0.0 10.5 52.9 - 68.2 -15.3
*15840.0 41.9 PK 180.0 \Y 90.0 \Y 0.0 13.1 55.0 74.0 - -19.0
*15840.0 30.2 AV 180.0 \Y 90.0 \Y 0.0 13.1 43.3 54.0 - -10.7
*21120.0 57.6 PK 170.0 \Y 98.0 \Y 0.0 -4.5 53.1 74.0 - -20.9
*21120.0 50.1 AV 170.0 \ 98.0 \Y 0.0 -4.5 45.6 54.0 - -8.4

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 56 (5280 MHz): 1000-18000 MHz Vertical Plot
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Channel 56 (5280 MHz): 18000-40000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 60 (Vertical)

Channel 56 (5280 MHz): 1000-18000 MHz Horizontal Plot
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Channel 56 (5280 MHz): 18000-40000 MHz Horizontal Plot
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Channel 60 (5300 MHZz)

Wi-Fi Transceiver Module

Antenna EUT . . A

Frequenc SA Detector Antenna DC |Correction|Corrected Limit Limit Marain

(lsle) Y| Reading |5 a\" | Height | Polarity |Azimuth Polarity | Factor | Factor | Level [RB] | [NRB] |* dg)

(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)

*10600.0 42.7 PK 201.0 \ 190.0 \ 0.0 10.5 53.2 74.0 - -20.8
*10600.0 323 AV 201.0 \ 190.0 \ 0.0 10.5 42.8 54.0 - -11.2
*15900.0 41.9 PK 180.0 \ 90.0 \ 0.0 13.0 54.9 74.0 - -19.1
*15900.0 29.8 AV 180.0 \ 90.0 \ 0.0 13.0 42.8 54.0 - -11.2
*21200.0 57.9 PK 170.0 \Y 98.0 \Y 0.0 -4.5 53.4 74.0 - -20.6
*21200.0 50.1 AV 170.0 \Y 98.0 \Y 0.0 -4.5 456 54.0 - -8.4

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 60 (5300 MHz): 1000-18000 MHz Vertical Plot
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Channel 60 (5300 MHz): 18000-40000 MHz Vertical Plot
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Channel 60 (5300 MHz): 1000-18000 MHz Horizontal Plot
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Channel 60 (5300 MHz): 18000-40000 MHz Horizontal Plot
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Channel 64 (5320 MHz)

Antenna EUT . . A

Frequency SA Detector Antenna DC |Correction|Corrected Limit Limit Margin

(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)

(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB)  [(dBuV/m)) |(dBuV/m)((dBuV/m)

*10640.0 42.3 PK 201.0 \ 190.0 \ 0.0 10.7 53.0 74.0 - -21.0
*10640.0 324 AV 201.0 \ 190.0 \ 0.0 10.7 431 54.0 - -10.9
*15960.0 42.3 PK 180.0 \ 90.0 \ 0.0 12.9 55.2 74.0 - -18.8
*15960.0 29.5 AV 180.0 \ 90.0 \ 0.0 12.9 424 54.0 - -11.6
*21280.0 57.7 PK 170.0 V 98.0 \Y, 0.0 -4.5 53.2 74.0 - -20.8
*21280.0 495 AV 170.0 \Y, 98.0 V 0.0 -4.5 45.0 54.0 - -9.0

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 64 (5320 MHz): 1000-18000 MHz Vertical Plot
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Channel 64 (5320MHz): 18000-40000 MHz Vertical Plot
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Channel 64 (5320 MHz): 1000-18000 MHz Horizontal Plot
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Channel 64 (5320 MHz): 18000-40000 MHz Horizontal Plot
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6.5.9 Transmitter Radiated Emissions above 1 GHz (5.47-5.725 GHz Band)

Worst Case Mode: | 802.11a

Data Rate: | 6 Mbps

Measurement Distance: | 3 meters

Operating Mode: | Continuous Transmit

Frequency Range: | 1000 MHz — 40000 MHz

Note: The pre-scan plots do not show the maximized amplitude, only included for the purpose of identifying spurious emissions
requiring final measurements.

Channel 100 (5280 MHz)

Antenna
Frequency SA Detector Arllztgr;rna DC |Correction|Corrected Limit Limit Margin
(MHz) Read|/nQ PK/AV | Height |Polarity |Azimuth| ‘pojarity Factor | Factor Lev&7l [RB} [NRI?] (dB)
(dBuV/m) (cm) | (VMH) | (Deg) |(v/H1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
*11000.0 43.9 PK 230.0 \Y, 90.0 \Y, 0.0 11.0 54.9 74.0 - -19.1
*11000.0 34.0 AV 230.0 \Y, 90.0 \Y, 0.0 11.0 45.0 54.0 - -9.0
16500.0 41.6 PK 190.0 V 85.0 V 0.0 13.4 55.0 - 68.2 -13.2
22000.0 57.7 PK 170.0 V 85.0 \Y, 0.0 -4.3 53.4 - 68.2 -14.8

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 100 (5500 MHz): 1000-18000 MHz Vertical Plot
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Channel 100 (5500 MHz): 18000-40000 MHz Vertical Plot
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Channel 100 (5500 MHz): 1000-18000 MHz Horizontal Plot
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Channel 100 (5500 MHz): 18000-40000 MHz Horizontal Plot
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Channel 116 (5300 MHz)

Antenna EUT . _— -
Frequency SA Detector Antenna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
*11160.0 42.6 PK 230.0 \ 90.0 \ 0.0 11.0 53.6 74.0 - -20.4
*11160.0 327 AV 230.0 \ 90.0 \ 0.0 11.0 43.7 54.0 - -10.3
16740.0 42.2 PK 190.0 \ 90.0 \ 0.0 13.5 55.7 - 68.2 -12.5
*22320.0 57.4 PK 170.0 \ 85.0 \ 0.0 -4.2 53.2 74.0 - -20.8
*22320.0 50.3 AV 170.0 V 85.0 \Y, 0.0 -4.2 46.1 54 - -7.9

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 116 (5580 MHz): 1000-18000 MHz Vertical Plot
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Channel 116 (5580 MHz): 18000-40000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 116 (Vertical)

Channel 116 (5580 MHz): 1000-18000 MHz Horizontal Plot
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Channel 116 (5580 MHz): 18000-40000 MHz Horizontal Plot
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Channel 140 (5320 MHZz)

Antenna
Frequency SA Detector Arftgr;rna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
*11400.0 42.3 PK 200.0 \Y, 90.0 \Y, 0.0 11.0 53.3 74.0 - -20.7
*11400.0 33.1 AV 200.0 \Y, 90.0 \Y, 0.0 11.0 441 54.0 - -9.9
17100.0 42.4 PK 190.0 \Y, 90.0 \Y, 0.0 13.4 55.8 - 68.2 -12.4
*22800.0 51.3 PK 170.0 \Y, 85.0 \Y, 0.0 -3.6 47.7 74.0 - -26.3
*22800.0 452 AV 170.0 V 85.0 \Y, 0.0 -3.6 41.6 54.0 - -12.4

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 140 (5700 MHz): 1000-18000 MHz Vertical Plot
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Channel 140 (5700MHz): 18000-40000 MHz Vertical Plot
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Channel 140 (5700 MHz): 1000-18000 MHz Horizontal Plot
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Channel 140 (5700 MHz): 18000-40000 MHz Horizontal Plot
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6.5.10 Transmitter Radiated Emissions above 1 GHz (U-NII-3: 5.725-5.850 GHz Band)

Worst Case Mode: | 802.11a
Data Rate: | 6 Mbps
Measurement Distance: | 3 meters

Operating Mode:

Continuous Transmit

Frequency Range:

1000 MHz — 40000 MHz

Note: The pre-scan plots do not show the maximized amplitude, only included for the purpose of identifying spurious emissions
requiring final measurements.

Channel 149 (5745 MHz)

Antenna
Frequency Reggng Detector ) ) ) Ar:Etngna F DCt: Cc|>:rre§[:tion CoLr rectled Ll ot Margin
(MHz) PK/AV | Height | Polarity |Azimuth| poarity | Factor | Factor |~ Leve [RB] | INRBI 1" 4p)
(dBuV/m) (cm) | (VMH) | (Deg) |(v/H1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
*11490.0 431 PK 200.0 V 85.0 V 0.0 11.7 54.8 74.0 - -19.2
*11490.0 32.9 AV 200.0 V 85.0 V 0.0 11.7 44.6 54.0 - -9.4
17235.0 41.8 PK 190.0 V 85.0 V 0.0 13.6 55.4 - 68.2 -12.8
*22980.0 59.0 PK 170.0 V 322.0 V 0.0 -3.4 55.6 74.0 - -18.4
*22980.0 54.3 AV 170.0 V 322.0 V 0.0 -3.4 50.9 54.0 - -3.1

Note: * - indicates frequency in FCC §15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 149 (5745 MHz): 1000-18000 MHz Vertical Plot
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Channel 149 (5745 MHz): 18000-40000 MHz Vertical Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 149 (Vertical)
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Channel 149 (5745 MHz): 18000-40000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 149 (Horizontal)
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Channel 157 (5785 MHZz)

Antenna EUT . . A
Frequency SA Detector Antenna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB) (dBuV/m) ((dBuV/m)|(dBuV/m)
*11570.0 43.2 PK 200.0 \ 85.0 \ 0.0 11.8 55.0 74.0 - -19.0
*11570.0 33.1 AV 200.0 \ 85.0 \ 0.0 11.8 44.9 54.0 - -9.1
17355.0 42.0 PK 190.0 \ 85.0 \ 0.0 13.7 55.7 - 68.2 -12.5
23140.0 59.62 PK 170.0 \ 322.0 \ 0.0 -3.4 56.2 - 68.2 -12.0

Note: * - indicates frequency in FCC § 15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 157 (5785 MHz): 1000-18000 MHz Vertical Plot

Frequency in Hz

802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 157 (Vertical)
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Channel 157 (5785 MHz): 18000-40000 MHz (Vertical Plot)
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 157 (Vertical)

Channel 157 (5785 MHz): 1000-18000 MHz (Horizontal Plot)
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 157 (Horizontal)
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Channel 157 (5785 MHz): 18000-40000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 157 (Horizontal)
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Channel 165 (5825 MHZz)

Antenna
Frequency SA Detector ArFt(LeJr;rna DC |Correction|Corrected Limit Limit Margin
(MHz) Reading | "5,y | Height | Polarity |Azimuth Polarity Factor | Factor Level [RB] [NRB] (dB)
(dBuV/m) (cm) | (VH) | (Deg) (VIH1/H2) (dB) (dB)  [(dBuV/m)) |(dBuV/m)((dBuV/m)
*11650.0 42.6 PK 200.0 \Y, 85.0 \Y, 0.0 11.8 54.4 74.0 - -19.6
*11650.0 32.0 AV 200.0 \Y, 85.0 \Y, 0.0 11.8 43.8 54.0 - -10.2
17745.0 42.0 PK 190.0 \Y, 85.0 \Y, 0.0 13.7 55.7 - 68.2 -12.5
23300.0 58.2 PK 170.0 \Y, 322.0 \Y, 0.0 -3.3 54.9 - 68.2 -13.3

Note: * - indicates frequency in FCC § 15.205 Restricted bands of operation; RB - Restricted Band; NRB — Non-Restricted Band

Radiated Spurious Emissions Pre-scan Vertical and Horizontal Plots

Channel 165 (5825 MHz): 1000-18000 MHz Vertical Plot

120

100

802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 165 (Vertical)
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Channel 165 (5825MHz): 18000-40000 MHz Vertical Plot

Frequency in GHz

802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 165 (Vertical)
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Channel 165 (5825 MHz): 1000-18000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 1-18GHz at Channel 165 (Horizontal)
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Channel 165 (5825 MHz): 18000-40000 MHz Horizontal Plot
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802.11a: 6Mbps - Radiated Emissions 18-40GHz at Channel 165 (Horizontal)
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6.5.11 Transmitter Radiated Emissions in the 30MHz to 1000MHz

Worst Case Mode: | 802.11a
Data Rate: | 6 Mbps
Measurement Distance: | 3 meters
Operating Frequency: | 5300 MHz
Test Channel: | 60

120

100

80

60 FCC Part15.209 QP Limit

I

IR Sommmr

Level in dBuV/m

40

20

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

FCC Part15.209 QP Limit
Preview Result 1V-PK+
Preview Result 1H-PK+

EUT: 20-2052-01LF (Wi-Fi Module); S/N: #1
Operating @ Channel 60, 6Mbps Data Rate

* Final Result 1-QPK 2015-05-29
Frequency Amplitude Height ngtriezr;:;n Azimuth Correction Margin Limit Detector

(MHz) (dBuV) (cm) (HIV) (deg) Factor (dB) (dB) (dBpV/m) | (QP/PK/AV)
54.444 33.1 100.0 \Y 279.0 8.6 -6.9 40.0 QP
60.911 325 148.0 \Y 13.0 9.0 -7.5 40.0 QP
104.334 324 200.0 \Y 296.0 10.9 -7.6 40.0 QP
631.626 37.2 200.0 \Y 7.0 21.9 -8.8 46.0 QP
944.387 36.9 376.0 Vv 0.0 26.2 -9.1 46.0 QP
31.423 30.1 190.0 H 110.0 18.0 -9.9 40.0 QP
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6.6 AC Power-line Conducted Emissions

Limits

FCC § 15.207 (a)

Frequency of emissions Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

RSS-Gen Issue 4 Section 8.8

* Decreases with the logarithm of the frequency

A radio apparatus that is designed to be connected to the public utility (AC) power line shall ensure that the radio
frequency voltage, which is conducted back onto the AC power line on any frequency or frequencies within the band 150

kHz-30 MHz, shall not exceed the limits in Table 3.

Table 3 — AC Power Line Conducted Emissions Limits

Frequency of emissions Conducted Limit (dBuV)
(MHz) Quasi-peak Average**
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency, ** A linear average detector is required

Conducted Emissions Test Setup and Procedure

The EUT power cord was connected to a LISN and folded back and forth forming a bundle 30 to 40 cm long. All support
equipment power cords were connected to an auxiliary LISN via a multiple outlet strip. The EUT LISN was kept at a
distance 80 cm from the closest part of the EUT.

Using the test software, an initial PEAK pre-scan was taken. After the pre-scan was complete, a minimum of 6 highest
frequencies were chosen. Quasi-Peak and Average measurements were taken at these frequencies selected. If the test
software measured any signal within 3 dB of the limit, then the same signal was re-measured manually using the front
keys of the EMI receiver to make sure of the software accuracy. This was performed for both “Line 1” and “Neutral” leads
of the EUT power cord.

Example of Calculations:

Amplitude [QP/AV] @suv) = Receiver Level qpyuv) + Correction Factor (s
Correction Factor 4g) = Cable Loss () + LISN Insertion Loss «g) + 10 dB Attenuator
Margin (aB) = Amplitude [QP/A %I (dBuV) — Limit [QP/A V] (dBuV)
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<«— Vertical Reference
Ground Plane

40cm

EUT

80cm

LISN

EMI TEST
RECEIVER

—

Horizontal Reference Ground Plane

Note: 1. Support equipment were connected to the second LISN
2. Both of LISNs are at least 80 cm from the nearest part of EUT
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Wi-Fi Transceiver Module

Worst Case Mode: | 802.11a
Data Rate: | 6 Mbps
Test Voltage/Frequency: | 120V/60Hz
Operating Frequency: | 5300 MHz
Test Channel: | 60
LINE1 (L1) Plot
120
100
80
2
m
w0 | FCC Part 15.207 QP Limit
5 FCC Part15.207 AV Limit
> [
- 40
.
20
150k 300 400 500 800 1M 2M 3M  4M  5M 10M 20M 30M
Frequency in Hz
— FCCPart15207 QP Limit EUT: 20-2052-01LF (Wi-Fi Module); S/N: #1
ECC _Pargs'z?t71AF\>/K|;'m't Operating @ Channel 60, 6Mbps Data Rate
¢ Final Result 1-PK 120VAC Input Voltage; LINE
. Final Result2-AVG 2015-05-29
LINE1 (L1) Results
Frequency Amplitude Line Correction Margin Limit Detector
(MHz) (dBuV) (L1/N) Factor (dB) (dB) (dBuV) (QP/AV)
23.130 40.8 L1 20.2 -19.2 60.0 QP
0.202 44 1 L1 19.9 -19.5 63.5 QP
16.230 40.5 L1 19.8 -19.5 60.0 QP
18.242 39.3 L1 19.8 -20.7 60.0 QP
0.150 45.3 L1 19.9 -20.7 66.0 QP
0.222 411 L1 19.9 -21.6 62.7 QP
Frequency Amplitude Line Correction Margin Limit Detector
(MHz) (dBuV) (L1/N) Factor (dB) (dB) (dBuV) (QP/AV)
16.230 37.5 L1 19.8 -12.5 50.0 AV
23.130 36.6 L1 20.2 -13.4 50.0 AV
18.242 36.1 L1 19.8 -13.9 50.0 AV
0.202 34.0 L1 19.9 -19.6 53.5 AV
0.222 29.7 L1 19.9 -23.0 52.7 AV
0.150 31.2 L1 19.9 -24.8 56.0 AV
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NEUTRAL Line (N) Plot

120
100
80
=1
8 FCC Part 15.207 QP Limit
c 60 [
3 | FCC Part 15.207 AV Limit
3 40
LTS
20
0
150k 300 400 500 800 1M 2M 3M  4M 5M 6 8 10M 20M 30M
Frequency in Hz
— FCCPart15207 QP Limit EUT: 20-2052-01LF (Wi-Fi Module); S/N: #1
ECC ,Par:5'2?t71AF\>/KL+'m't Operating @ Channel 60, 6Mbps Data Rate
*  FinalResult 1-0PK 120VAC Input Voltage; NEUTRAL
. Final Result2-AVG 2015-05-29
NEUTRAL Line (N) Results
Frequency Amplitude Line Correction Margin Limit Detector
(MHz) (dBupV) (L1/N) Factor (dB) (dB) (dBuV) (QP/AV)
23.130 42.0 N 20.4 -18.0 60.0 QP
16.230 41.2 N 19.9 -18.8 60.0 QP
0.202 441 N 19.8 -19.5 63.5 QP
13.358 40.5 N 20.1 -19.5 60.0 QP
17.694 40.4 N 19.9 -19.6 60.0 QP
0.214 429 N 19.8 -20.1 63.0 QP
Frequency Amplitude Line Correction Margin Limit Detector
(MHz) (dBuV) (L1/N) Factor (dB) (dB) (dBuV) (QP/AV)
16.230 38.2 N 19.9 -11.8 50.0 AV
23.130 37.8 N 20.4 -12.2 50.0 AV
13.358 374 N 20.1 -12.6 50.0 AV
17.694 37.3 N 19.9 -12.7 50.0 AV
0.202 34 .1 N 19.8 -19.4 53.5 AV
0.214 33.4 N 19.8 -19.6 53.0 AV
END OF REPORT
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