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SECTION 1
REPORT SUMMARY
Radio Testing of the
Lantronix, Inc.
Ethernet to Wireless Print Server
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1.1

INTRODUCTION

&

America

The information contained in this report is intended to show verification of the Lantronix, Inc. Ethernet
to Wireless Print Server to the requirements of FCC Part 15 Subpart E §15.407 and IC RSS-210 Issue 8

December 2010.

Objective

Manufacturer

Model Number(s)

FCC ID Number

IC Number

Serial Number(s)

Number of Samples Tested

Test Specification/Issue/Date

Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

Lantronix, Inc.
WPSA-100 (Xerox); XPS2140201S (Lantronix) and XPS2140101S
(Lantronix)

R68XPSWF
3867A-XPSWF
N/A

2

e  FCCPart 15 Subpart E §15.407 (October 1, 2014).

e RSS-210 - Licence-exempt Radio Apparatus (All Frequency
Bands): Category | Equipment (Issue 8, December 2010).

e RSS-Gen - General Requirements for Compliance of Radio
Apparatus (Issue 4, November 2014).

e 789033 D02 General UNII Test Procedures New Rules vO1
(Guidelines for Compliance Testing of Unlicensed National
Information Infrastructure (U-NII) Devices - Part 15, Subpart
E) June 06, 2014.

May 18, 2015

May 27, 2015
Ferdinand Custodio

Nikolay Shtin

e  Continuous TX test instructions.rtf
e  Supporting documents for EUT certification are separate
exhibits.
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SECTION 2
TEST DETAILS
Radio Testing of the
Lantronix, Inc.
Ethernet to Wireless Print Server
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2.6

2.6.1

2.6.2

2.6.3

264

2.6.5

2.6.6

America

MAXIMUM POWER SPECTRAL DENSITY (PSD)

Specification Reference

Part 15 Subpart E §15.407(a)(1)(IV) and §15.407(a)(3) and RSS-210 A9.2(1) and (4)

Standard Applicable

(iv) 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 provided the maximum antenna
gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not exceed 11 dBm in
any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

(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. In addition, the maximum power spectral density shall not
exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi
are used, both the maximum conducted output power and the maximum power spectral density shall
be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

(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. In addition, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be reduced by
the amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point
U-NII devices operating in this band may employ transmitting antennas with directional gain greater
than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information. The operator of the U-NII device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems employing
high gain directional antennas are used exclusively for fixed, point-to-point operations.

Test Methodology

Section Il (F) PSD of 789033 D02 General UNII Test Procedures New Rules v01

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A

Date of Test/Initial of test personnel who performed the test

May 26, 2015/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.
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2.6.7 Environmental Conditions
Test performed at TUV SUD America Inc. Rancho Bernardo facility
Ambient Temperature 25.0°C
Relative Humidity 45.6%
ATM Pressure 99.1 kPa
2.6.8 Additional Observations
e Thisis a conducted test as per Section Il (F) PSD of 789033 D02 General UNII Test Procedures
New Rules vO1.
e  Method SA-2 of Section Il (E) was used for SA configuration.
e An offset of 21.0dB was added to compensate for the external attenuator and cable used.
e  Only the worst case channel and data rate for each mode presented.
e  Duty Cycle values are from Section 2.5.5 of this test report.
e  RBW for U-NII 1 is 1MHz while 500 kHz for U-NII 3.
2.6.9 Test Results
802.11n U-NII 1 (5150 MHz to 5250 MHz)
Calculated
Bandwidth | MCS Index Peak of the DUtY Cycle Maximum Limit
Channel Spectrum Correction Factor
(MHz) (dBm) (dB) PSD (dBm)
(dBm)
36 (5180 MHz) 20 6 -0.37 1.93 1.56
11 dBm/1 MHz
38 (5190 MHz) 40 6 -4.06 3.00 -1.06
802.11n U-NII 2A (5250 MHz to 5350 MHz)
Bandwidth | MCS Index Peak of the DutY Cycle Calcu..llated Limit
Channel Spectrum | Correction Factor | Maximum
(MHz) (dBm)
(dBm) (dB) PSD
52 (5260 MHz) 20 1 -0.95 0.60 -0.35
11 dBm/1 MHz
62 (5310 MHz) 40 0 -3.35 0.65 -2.70
802.11n U-NII 2C (5470 MHz to 5725 MHz)
Bandwidth | MCS Index Peak of the DutY Cycle Calcu..llated Limit
Channel (MHz) Spectrum Correction Factor Maximum (dBm)
(dBm) (dB) PSD
102 (5510 MHz) 40 0 -2.31 0.65 -1.66
11 dBm/1 MHz
144 (5720 MHz) 20 4 -0.21 1.53 1.32
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802.11n U-NII 3 (5725 MHz to 5850 MHz).

165 (5825 MHz) 20 6 -2.34 1.93 -0.41 30 dBm/500
159 (5795 MHz) 40 2 -5.14 1.58 -3.56 kHz

802.11ac U-NII 1(5150 MHz to 5250 MHz)

36 (5180 MHz) 20 6 -0.37 1.93 1.56
38 (5190 MHz) 40 6 -4.06 3.00 -1.06 11 dBm/1 MHz
42 (5210 MHz) 80 3 -6.74 3.00 -3.74

802.11ac U-NII 2A (5250 MHz to 5350 MHz)

52 (5260 MHz) 20 1 -0.90 0.60 -0.30
58 (5290 MHz) 80 1 -7.61 2.00 -5.61 11 dBm/1 MHz
62 (5310 MHz) 40 0 -3.43 0.65 -2.78

802.11ac U-NII 2C (5470 MHz to 5725 MHz)

102 (5510 MHz) 40 0 -2.43 0.65 -1.78
106 (5530 MHz) 80 1 -6.55 2.00 -4.55 11 dBm/1 MHz
144 (5720 MHz) 20 4 -0.35 1.53 1.18

802.11ac U-NII 3 (5725 MHz to 5850 MHz).

165 (5825 MHz) 20 8 -2.47 2.35 -0.12
159 (5795 MHz) 40 2 -5.14 1.58 -3.56 30 dIE'TZ/SOO
155 (5775 MHz) 80 3 -8.87 3.00 -5.87
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2.6.10

Test Plots

Spectrum 4
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America
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5.18156900 GHz

Span 30.0 MHz

26.05.2015
08:57:16
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2.7.2

2.7.3

274

275

2.7.6

2.7.7

America

UNWANTED EMISSIONS MEASUREMENT

Specification Reference

Part 15 Subpart E §15.407(b)(1),(4) and (7) / 15.209 and RSS-210 A9.2(1) and (4)

Standard Applicable

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(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.

(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.

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

Test Methodology

Section Il (G) Unwanted Emission Measurement of 789033 D02 General UNII Test Procedures New Rules
v01l

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A and B

Date of Test/Initial of test personnel who performed the test

May 26, 2015/FSC

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 25.0°C
Relative Humidity 45.6%
ATM Pressure 99.1 kPa
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2.7.8 Additional Observations

This is an antenna-port conducted measurement test plus radiated cabinet emissions
measurements.

Only the worst case data rate presented for both 802.11n and 802.11ac covering all available
bandwidths.

Sweep time is set to auto.

An offset of 21.00dB was added to compensate for the external attenuator and cable used.

If an Average measurement is required. The offset will be adjusted to include the duty cycle
correction factor found under Section 2.5.5 of this test report. However no such emissions
observed that requires further evaluation (i.e Section Il (G)(6) Unwanted Emission
Measurement of 789033 D02 General UNII Test Procedures New Rules v01).

If an Average measurement is required. Trace stabilization will be adjusted by a factor of 2.9 as
per duty cycle of 0.3456 (worst case, 80MHz BW MCS9).

Trace count =(1/0.3456) x 100
=290

The field strength limit of 15.209 is first converted to dBm (EIRP) using the formula under
Section G(2)(d)(Ill) of 789033 D02 General UNII Test Procedures New Rules vO1. Prescans were
performed against this limit. If Peak complies with the limit, no Average evaluation will be
performed.

There were no unwanted emissions observed that falls in the Restricted Bands.

Any emissions that is not in the restricted band will be evaluated to -27dBm/MHz (U-NII 1) and
-17dBm/MHz (U-NII 3) limit.

Radiated measurement was done using EMC32 automated software. Reported level is the
actual level with all the correction factors factored in. Correction Factor column is for
informational purposes only. See Section 2.7.9 for sample computation.

2.7.9 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpuV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset#t 1172 (cable) 0.3

Correction Factor (dB) Asset#t 1016 (preamplifier) -30.7 -12.6
Asset#t 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final Measurement (dbuV/m) @ 30MHz 11.8

2.7.10 Test Results

See attached plots.
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M iAo M e A M g g A A
CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
Measuring... (LLLLLL] ]| ol s
Date: 26 MAY 2015 112718
U-NII 1 High Channel below 1GHz (40 MHz BW)
L] *
Ref Level -2 ® RBW 1 MHz Compatible
SWT 5ms ® VBW 3MHz Mode
1 Frequency Sweep ® 1Pk Ma:
bass M STesio o
)
i, MMWWMWNWMWWMWmmmwmmwmm,mmwwwwmmwww
CF 2,462 GHz 5000 pts 492.4 MHz/ Span 4,924 GHz
measuring... LI D R
Date:26 MAY 2015 11:30:30
U-NII 1 Mid Channel below 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America
RBW 1 MHz Compatibl
YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max
M1[1] -44.53 dBm
26.482070 GHz,
32001 pts
Measuring... (LLLLLL] ]| ol ety
Date: 26 MAY 2015 10:52:10
U-NII 1 Low Channel above 1GHz (20 MHz BW)
RBW 1 MHz Compatible
VBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Ma:
M1[1] -44.20 dBm
26.251780 GHz,
32001 pts
Measuring... | Vel
Date:26 MAY 2015 10:55:10
U-NII 1 Mid Channel above 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America
RBW 1 MHz Compatibl
YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max
M1[1] -44.57 dBm
26.263730 GHz,
32001 pts
Measuring... (| LLLLLI] Dol o eoran
Date: 26 MAY 2015 10:59:30
U-NII 1 High Channel above 1GHz (20 MHz BW)
RBW 1 MHz Compatible
VBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Ma:
M1[1] -44.29 dBm
26.284450 GHz,
32001 pts
Measuring... | Vel
Date:26 MAY 2015 11:10:17
U-NIl 1 Low Channel above 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America
*
Compatible
1 F‘requeno/ Sweep
32001 pts
761052015
11:28:13
Date:26 MAY 2015 1128:13
RBW 1 MHz Gompatibl:
VBW 3 MHz Mode
1 F‘requenw Sweep © 1Pk Max
M1[1] -43.82 dBml
26.233450 GHz|
32001 pts 2.55 GHz/
Measuring... LLLLLCED 20
Date:26 MAY 2015 11:31:36
U-NII 1 Mid Channel above 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America
* * *
® RBW 100 kHz Compatible
SWT 10 ms ® VBW 3 z Mode A
1 Frequency Sweep
5001 pts 100.0 MHz/
3m ® RBW 1 > Compatible
d8 SWT 10 ms & VB! z Mode .
1 Frequency Sweep
CF 500.0 MHz 5000 pts 100.0 MHz/
U-NII 2A Mid Channel below 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America
1 Frequency Sweep
Lt S
W‘WWMMMWuMWMMmmMMMWMWVWWW”WWWWmeMWM%uMMW*WMW”
5001 pts 100.0 MHz/
Measuring... || LLLLLLL Dad O o3
Date:8.JUL2015 17:4943
U-NII 2A High Channel below 1GHz (20 MHz BW)
Ref Level -2 ® RBW 100 kHz Compatible
SWT 10 ms @ VBW 30 Mode
1 Frequency Sweep ® 1Pk Man
PASS M1[1] -62.72 dBm|
PASS 930,310 MHz|
Mt
WWMMWWMWWMMWW*W‘W*WWWMMWWWMM*'W
5001 pts 100.0 MHz/
Measuring... | LLLLLLLL B2
Date:9.JUL2015 10:09:40
U-NII 2A Low Channel below 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

z  Compatible

1 Frequency Sweep

M1

m»«wmmmmW“WMW‘WWWWWmMWWWMWMW“

5001 pts 100.0 MHz/

- — §9.07.2015
Measuring... ([T 020 10:25:08

Date: 9.JUL.2015 1025:08

U-NII 2A High Channel below 1GHz (40 MHz BW)

Ref Level -2 © RBW 10 Compatible
SWT 10 ms @ VBW 30 Mode

1 Frequency Sweep ® 1Pk Ma:
PASS M1[1] -62.73 dBm|
PASS 521.200 MHz|

M1

ST P AR LT ———

5001 pts 100.0 MHz/

Measuring...

Date:9.JUL2015 10:39:01

U-NIl 2A Mid Channel below 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

1 Frequency Sweep © 1Pk Max
M1[1] -46.38 dBm

26.458170 GHz

32001 pts

—) B8.07.2015
- (THIID &8 18:03:07

Datwe:8.JUL2015 18:03:07

U-NII 2A Low Channel above 1GHz (20 MHz BW)

= *

RBW 1 MHz CGompatibl:
VBW 3 MHz Mode

1 Frequency Sweep * 1Pk Max
M1[1] -46.10 dBm
26.466930 GHz|

32001 pts

" (il 08.07.2015
Measuring...  (LLITTITT) B2 18:08:02

Date:8.JUL2015 18:08:02

U-NII 2A Mid Channel above 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

%*

RBW 1 MHz Gempatible
VBW 3 MHz Mode

1 Frequency Sweep

26.473310 GHz

32001 pts

v (il 08.07.2015
measuring... (LU B2 17:52:22

Date:8.JUL.2015 17:52:23

U-NII 2A High Channel above 1GHz (20 MHz BW)

Ref Level O. ® RBW 1 MHz Compatibl
VBW 3 MHz Mode

1 Frequency Sweep ® 1Pk Man
M1[1] -45.75 dBm
26.450200 GHz|

32001 pts

Measuring... (L) P2

Date:9.JUL2015 10:11:18

U-NII 2A Low Channel above 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

RBW 1 MHz Compatibl:
VBW 3 MHz Mode

1 Frequency Sweep © 1Pk Max
M1[1] -46.19 dBm

26.480480 GHz

32001 pts
061072015
10:26:34

Date:9.JUL2015 1026:34

U-NII 2A High Channel above 1GHz (40 MHz BW)

Ref Level O. m RBW 1 MHz Compatibl
i 5 YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max

M1[1] -46.88 dBm
26.437450 GHz

32001 pts
measuring... (LTI 02

Date:9.JUL2015 10:40:53

U-NII 2A Mid Channel above 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

Ref Level 3m = RBW z Compatible
= Att d8  SWT 10 ms @ VBW 3 z  Mode A
TDF

1 Frequency Sweep

T e

0.0 Hz 5001 pts 100.0 MHz/

Measuring... (LTI

U-NII 2C Low Channel below 1GHz (20 MHz BW)

Ref Level im kHz  Compatible
s Att dB  SWT 10 ms ,
TOF

1 Frequency Sweep

0.0 Hz 5001 pts

U-NII 2C Mid Channel below 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*
z Compatible

TDF
1 Frequency Sweep © 1Pk Max
-67.10 dBm)|
904,900 MHz|

WMMWMMWMMWWWWMW‘WW*‘%W»\WWMWWMWWW*W

5000 pts 100.0 MHz/
T0:07.2015
00:36:18

Datw:10.JUL2015 09:36:18

U-NII 2C High Channel below 1GHz (20 MHz BW)

Ref Level -20 n ® RBW 10 Compatible
5 SWT 10ms @ VBW 300 Mode

1 Frequency Sweep ® 1Pk Ma:
PASS M1[1] -62.61 dBm|
PASS 926.110 MHz|

S

NI BRI ——n————_L SR SR E————e

5001 pts 100.0 MHz/

" e 09.07.2015
measuring... ([T P2 12:11:30

Date:9.JUL2015 13:11:30

U-NII 2C Low Channel below 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

© RBW 100 kHz Compatible
SWT 10 ms ® VBW 300 kHz Mode

1 Frequency Sweep

© 1Pk Ma:
-61,07 dBm
926,910 MHz|

M1

WM*M.WWMWMWWWMMWWWMW”“ﬂwwmwm«wmmmmwwwm

5001 pts 100.0 MHz/

T o2 §5.07.2015

13:15:21
Date:9.JUL2015 13:1521

U-NII 2C Mid Channel below 1GHz (40 MHz BW)

= »*
Ref Level -2 Gompatible
s Mode A
1 Frequency Sweep * 1Pk Max
-66.55 dBm|
551.900 MHz|

PASS M1[1]
PASS

M1

WW»MWWWMWWWWMMWWWWWMW L RN

5000 pts 100.0 MHz/

Measuring... CLLLLLLLL) B2 T0:07.2015

09:47:57

Date:10.JUL2015 09:47:57

U-NII 2C High Channel below 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

2= * »*

Ref Level -2 ° RBW Compatible
Att SWT 10 ms ® VBW Mode

TDF
1 Frequency Sweep

5000 pts

Date:10.JUL2015 09:51:51

100.0 MHz/

- (D 228

U-NII 2C Low Channel below 1GHz (80 MHz BW)

= »*

Ref Level -2i Compatible

Mode

1 Frequency Sweep
PASS
PASS

5000 pts

Date:10.JUL2015 09:58:20

M1[1]

100.0 MHz/

Measuring... ([TITTITD €3

America

o 1Pk Max
-66.66 dBm|
902.500 MHz|

10.07.2015
09:51:51

® 1Pk Max
-67.34 dBm|
539.900 MHz|

10.07.2015
09:58:20

U-NII 2C Mid Channel below 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

= * *
Ref Level -2 ® RBW Hz Compatible
Att SWT 10 ms ® VBW Mode
TDF
1 Frequency Sweep

PASS Mi[1] -67.99 dBm|
PASS 553,500 MHz

}"WWMwwmwwMMw‘#W‘WW«Mwwwwlwm»W“’“WWWWMW‘“WWMMWM&MWWMMWWW“WW

5000 pts 100.0 MHz/

=y 10.07.2015
- (HERERD 28 FCH R

Date:10.JUL2015 10:02:43

U-NII 2C High Channel below 1GHz (80 MHz BW)

n *
Compatible R

1 Frequency Sweep © 1Pk Max
M1[1] -46.34 dBm|
26.470910 GHz|

32001 pts

- —) 10.07.2015
Measuring... (TIIIIID B0 09:43:01

Date:10.JUL2015 09:43:01

U-NII 2C Low Channel above 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

RBW 1 MHz Compatible
VBW 3 MHz Mode A

© 1Pk Ma:
M1[1] -45.48 dBm
26,491630 GHz

32001 pts

1 Frequency Sweep

T o2 §5.07.2015
— 11:18:17

Date:9.JUL2015 11:18:17

U-NII 2C Mid Channel above 1GHz (20 MHz BW)

] *
RBW 1 MHz Compatibl
VBW 3MHz Mode
* 1Pk Max
M1[1] -45.49 dBm|
26.459760 GHz

1 Frequency Sweep

32001 pts

Measuring... (LTI 023

Date:10.JUL2015 09:37:46

U-NII 2C High Channel above 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

RBW 1 MHz Compatible

VBW 3MHz Mode A
© 1Pk Ma:

M1[1] -46.87 dBm

26,461350 GHz

1 Frequency Sweep

32001 pts
— 1 06107.2015
(I &8 13:13:18

Date:9.JUL2015 13:13:18

U-NII 2C Low Channel above 1GHz (40 MHz BW)

Ref Level 0 m RBW 1 MHz Compatibl
5 5 VBW 3MHz Mode
* 1Pk Max
M1[1] -46.78 dBm
26.461350 GHz

1 Frequency Sweep

32001 pts

Measuring... (LTI 05

Date:9.JUL2015 13:16:32

U-NIl 2C Mid Channel above 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*

RBW 1 MHz Compatibl:
VBW 3 MHz Mode

1 Frequency Sweep © 1Pk Max
M1[1] -46.93 dBm

26.465340 GHz|

32001 pts

—) 10.07.2015
- (D &8 00:46:21

Date:10.JUL2015 09:4621

U-NII 2C High Channel above 1GHz (40 MHz BW)

= »*

RBW 1 MHz CGompatibl:
VBW 3 MHz Mode

1 Frequency Sweep * 1Pk Max
M1[1] -46.42 dBm
26.141820 GHz|

32001 pts

Measuring... (LTI €

Date:10.JUL2015 09:5423

U-NII 2C Low Channel above 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*

RBW 1 MHz Compatibl:
VBW 3 MHz Mode

1 Frequency Sweep © 1Pk Max
M1[1] -45.14 dBm

26.360150 GHz

32001 pts

—) 10.07.2015
- (D &8 00:56:51

Date:10.JUL2015 09:56:51

U-NIl 2C Mid Channel above 1GHz (80 MHz BW)

= *
Ref Level O. RBW 1 MHz Compatibl
5 YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max

M1[1] -46.75 dBm
26.484460 GHz

32001 pts
measuring... ([ LITTTTD 02

Date:10.JUL2015 10:32:45

U-NII 2C High Channel above 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

= *
Ref Level -2 ® RBW Compatible
SWT 5 ms ® VBW Mode
1 Frequency Sweep ® 1Pk Max
PASS M1[1] -57.10 dBm
PASS 4.751170 GHz|

w«wwwwwwmwwwwmwmmww«wwm,mwwwmmww.mmmw

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz

" S 26.05.2015
measuring... (LI 220 11:38:25

Date:26 MAY 2015 11:3825

U-NII 3 Low Channel below 1GHz (20 MHz BW)

*
® RBW 1 MHz Compatible
SWT 5ms ® VBW 3MHz Mode

1 Frequency Sweep o 1Pk Ma
Mi[1] -57.41 dBm
31,020 MHz|

M1

M,wmxmmmwmw:«WWWWWWWMWW*W‘W*Mwwwmwh.mwwwwww““w

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz

- — 76.05.2015
measuring... ([T 2 11:42:43

Date:26 MAY 2015 11:42:43

U-NII 3 Mid Channel below 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*

® RBW 1 MHz Compatible
SWT 5ms ® VBW 3MHz Mode

1 Frequency Sweep ® 1Pk Ma:
M1[1] -56.97 dBm|
2.494010 GHz|

M1

‘ JWWWJWWMWMMNWqmmwinWLdewwmwwmw o el Al

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz

56.05.5015
11:44:49

Date:26 MAY 2015 11:44:49

U-NII 3 High Channel below 1GHz (20 MHz BW)

== *
RefLevel -2 ® RBW 1 MHz Compatible
5 ms ® VBW 3MHz Mode

1 Frequency Sweep ® 1Pk Max

PASIS ML[1]  -55.90 dBm)
PASS 4.795480 GHz,

ML

l“ww WNWWWWWWMMMW“WWW’«WIJMMMWMMMWMWmW‘MWMWW‘WM'IW

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz

" wa 26.05.2015
Measuring... (LI B2 11:47:24

Date:26 MAY 2015 114724

U-NII 3 Low Channel below 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

= *
Ref Level - n ® RBW 1 MHz Compatible
® Att 3 SWT 5ms ® VBW 3 MHz Mode
TDF
1 Frequency Sweep ® 1Pk Ma:
M1[1] -57.32 dBm|
4748210 GHz|

M1

“'“mewwwwwmemwmwﬁWMWMMWWMMWW%MWMMW

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz
— 1 26.05.2015
- (T B8 11:40:50

Date:26 MAY 2015 11:49:59

U-NII 3 High Channel below 1GHz (40 MHz BW)

= *
Ref Level - n ® RBW 1 MHz Gompatible
3 SWT 5ms ® VBW 3MHz Mode
1 Frequency Sweep ® 1Pk Max

PASIS ML[1]  -56.03 dBm)
PASS 4.920550 GHz,

WWWHWWAWWMW"“WMvMMWW*’WWWWWMW*MMWMMWWWWW“WN

CF 2.462 GHz 5000 pts 492.4 MHz/ Span 4.924 GHz

" wa 26.05.2015
Measuring... (LI B2 11:52:20

Date:26 MAY 2015 11:52:20

U-NII 3 Mid Channel below 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*

RBW 1 MHz Compatible
VBW 3 MHz Mode A

1 Frequency Sweep ® 1Pk Ma:
M1[1] -43.65 dBm|

26.243020 GHz|

32001 pts
76.05.2015
11:41:05

Date:26 MAY 2015 11:41:04

U-NII 3 Low Channel above 1GHz (20 MHz BW)

Ref Level O. RBW 1 MHz Compatibl
5 YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max

M1[1] -45.20 dBm
26.209550 GHz

32001 pts

Measuring... (LTI B2

Date:26 MAY 2015 11:43:31

U-NII 3 Mid Channel above 1GHz (20 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*

RBW 1 MHz Compatible
VBW 3 MHz Mode A

1 Frequency Sweep ® 1Pk Ma:
M1[1] -44.33 dBm|

26.360950 GHz|

et i’

32001 pts
26.05.2015
11:45:32

Date:26 MAY 2015 114533

U-NII 3 High Channel above 1GHz (20 MHz BW)

Ref Level O. RBW 1 MHz Compatibl
5 YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max

M1[1] -45.46 dBm
26.128270 GHz

32001 pts

Measuring... (LTI 05

Date:26 MAY 2015 11:48:35

U-NII 3 Low Channel above 1GHz (40 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America

*

RBW 1 MHz Compatible
VBW 3 MHz Mode A

1 Frequency Sweep ® 1Pk Ma:
M1[1] -44.39 dBm|

26.198390 GHz|

32001 pts
76.05.2015
11:50:52

Date:26 MAY 2015 11:50:51

U-NII 3 High Channel above 1GHz (40 MHz BW)

Ref Level O. RBW 1 MHz Compatibl
5 YBW 3 MHz Mode
1 Frequency Sweep ® 1Pk Max

M1[1] -45.24 dBm
26.267720 GHz

32001 pts

Measuring... (LTI 05

Date:26 MAY 2015 11:55:19

U-NII 3 Mid Channel above 1GHz (80 MHz BW)
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

2.7.12 Test Results Below 1GHz (Representative Cabinet Spurious Emissions)

&

America

80T
701
607
FCC Part 15 Class B Electric Feld Strength QP
E 507
2 |
g | )
40
£ .
c 4
3 3ot L4
207
L 4
107
0 } } } } } } } } } } } |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
FCC Part 15 Class B Electric Field Strength QP [..\ EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 2 Final Result 1-QPK  [Final Result 1.Result:1]
Quasi Peak Data
. Meas. . . . n -
Frequency QuasiPeak Time Bandwidth | Height Polarization Azimuth Corr. | Margin Limit
(MHz) (dBpuv/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBpuv/m)
37.255551 16.5 1000.0 120.000 300.0 H 11.0 -15.3 235 40.0
52.582766 30.7 1000.0 120.000 100.0 Vv 26.0 -20.4 9.3 40.0
308.015952 34.7 1000.0 120.000 116.0 H 19.0 -12.2 11.3 46.0
375.012024 43.7 1000.0 120.000 100.0 H 51.0 -9.6 2.3 46.0
624.989659 37.3 1000.0 120.000 128.0 H 99.0 -3.5 8.7 46.0
960.002244 50.4 1000.0 120.000 141.0 H 170.0 1.4 3.5 53.9
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FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

America
2.7.13 Test Results Above 1GHz (Representative Cabinet Spurious Emissions)

Continuous Rotation TUV 3m Radiated 1000 to 18000MHz
90T
80t
1 FCC Part 15 Class B Electric Feld Strength PK above 1GHz
701
£ 60T .
s 1
o 50y * 2 *
o 4
= *
3 407
> 4
3
30t
201
107
0 t t t t t t t t t 1
1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
—— FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI radiated\ ]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI radiated\]
Preview Result 1V-PK+ [Preview Result 1V.Result:2]
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
L 4 Final Result 1-PK+ [Final Result 1.Result:1]
Final Result 2-AVG  [Final Result 2.Result:1]
Peak Data
Meas. . . . . Limit
Frequency MaxPeak Time Bandwidth Height Polarization Azimuth Corr. Margin (dBuV/m
(MHz) (dBpV/m) (ms) (kHz) (cm) (deg) (dB) (dB) F;
1000.000000 48.4 1000.0 1000.000 240.4 H 44.0 -7.2 255 73.9
1363.633333 42.1 1000.0 1000.000 182.6 \Y 231.0 -5.3 31.8 73.9
1932.566667 49.9 1000.0 1000.000 402.0 H 96.0 -2.3 24.0 73.9
3849.966667 49.8 1000.0 1000.000 191.5 \Y 146.0 4.8 24.1 73.9
11105.56666 49.8 1000.0 1000.000 355.1 H 344.0 14.5 24.1 73.9
16774.43333 57.5 1000.0 1000.000 402.0 H 69.0 23.7 16.4 73.9
Average Data (direct measurement using a Receiver)
Meas. . . . . P
Frequency Average Time Bandwidth Height Polarization Azimuth Corr. Margin Limit
(MHz) (dBpV/m) (ms) (kHz) (cm) (deg) (dB) (dB) (dBuv/m)
1000.000000 41.5 1000.0 1000.000 240.4 H 44.0 -7.2 12.4 53.9
1363.633333 31.6 1000.0 1000.000 182.6 \Y 231.0 -5.3 22.3 53.9
1932.566667 36.2 1000.0 1000.000 402.0 H 96.0 -2.3 17.7 53.9
3849.966667 43.4 1000.0 1000.000 191.5 \" 146.0 4.8 10.5 53.9
11105.56666 36.5 1000.0 1000.000 355.1 H 344.0 14.5 17.4 53.9
16774.43333 45.2 1000.0 1000.000 402.0 H 69.0 23.7 8.7 53.9
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Average Data with Duty Cycle Correction Factor

This section of the procedure was not performed. There was no significant spurious emission observed other than
the fundamental.

- - 53.9

Test Notes: Measurement was performed with a 5.0GHz notch filter. No significant emissions observed above
18GHz. Only the worst case configuration presented.
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2.8 BAND-EDGE MEASUREMENTS

2.8.1 Specification Reference

Part 15 Subpart E §15.407(b)(1),(4) and (7) / 15.209 and RSS-210 A9.2(1) and (4)

2.8.2 Standard Applicable

(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(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 EIRP 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 EIRP 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.

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

2.8.3 Test Methodology

Section Il (G)(3)(d)(ii) Band Edge Measurement of 789033 D02 General UNII Test Procedures New Rules
v01l

2.8.4 Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A and B

2.8.5 Date of Test/Initial of test personnel who performed the test

May 26, 2015 and July 09, 2015/FSC and NS

2.8.6 Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

2.8.7 Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility
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Ambient Temperature 25.0°C

Relative Humidity 45.6%

ATM Pressure 99.1 kPa

2.8.8 Additional Observations
This is a conducted test using Integration Method as per Section Il (G)(3)(d)(ii) Band Edge
Measurement of 789033 D02 General UNII Test Procedures New Rules vO1.
RBW=100 kHz
VBW=300 kHz
Sweep time=Auto
Trace Mode=max hold (Peak); trace averaging (Average)
Detector is Peak for Peak measurements and RMS for Average measurements.
Trace stabilization was adjusted by a factor of 2.9 as per duty cycle of 0.3456 (worst case,
80MHz BW MCS9).
Trace count =(1/0.3456) x 100
=290
Sweep time is set to auto.
An offset of 21.00dB was added to compensate for the external attenuator and cable used.
For Average measurements, the corresponding duty cycle correction factor will be added to the
calculation.
Integration performed across 1MHz bandwidth.
Only the worst case bandwidth and data rate presented.
2.8.9 Test Results

] * *
Ref Level 21.00 dBm ® RBW 100kHz Compatible R SGL

® Att 3 ® VBW 300kHz Mode A Count 290/290
1 Frequency Swe: ® 1Pk Ma:

M1[1] -39.26 dBm|
5.15000000 GHz

CF 5.15 GHz 691 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table

Type Ref " Trc X-Value Y-Value Function Function Result
M1 1 5.15 GHz -39.26 dBm Bai er -29.27 dBm

Yl 76.05.2015
p— 13:42:52

Date:26 MAY 2015 13:42:52

U-NII 1 Lower Band Edge (Peak Measurement)
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Lower band edge calculation:
e 5150 MHz (in the restricted band)
e Use the following formula as per Section Section G(2)(Ill) of 789033 D02 General UNII Test Procedures
New Rules v01:
E(dBuV/m) = EIRP (dBm) + 95.2
=(-29.27 dBm + 3.2 dBi antenna gain) + 95.2
=69.13 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)

¥* spmo <

3m ® RBW 100 kHz SGL
® Att dB ® SWT ® VBW 300kHz Mode Count 290/290
1 Frequency Sweep e IRm Avg
-57.20 dBm
5.15000000 GHz|

CF 5.15 GHz 691 pts 500.0 kHz/ Span 5.0 MHz

2 Marker Table
Type Ref "Trc X-Value Y-Value Function Function Result
M1 1 5.15 GHz -57.20 dBm 3an r -47.98 dBm

Yo 76.05.2015
p— 14:33:14

Date:26 MAY 2015 14:33:14

U-NII 1 Lower Band Edge (Average Measurement)

Lower band edge calculation:
e 5150 MHz (in the restricted band)
e Use the following formula as per Section Section G(2)(Ill) of 789033 D02 General UNII Test Procedures
New Rules v01:
E(dBuV/m) = EIRP (dBm) + 95.2 + Duty Cycle Correction Factor
=(-47.98 dBm + 3.2 dBi antenna gain) + 95.2 + 3 dB (DCCF for 40MHz MCS6)
=53.42 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)
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| *
Ref Level 2 Offset Gompatible
e Att S SWT Mode

1 Frequency Sweep
M1[1] =T
5.25000000 GHz|

CF 5.25 GHz 691 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table
Type  Ref "Trc X-Value V-Value Function Function Result
M1 1 5.25 GHz -45.58 dBm Ban -35.36 dBm

76.05.2015
14:51:24

Date:26 MAY 2015 14:5123

U-NII 1 Upper Band Edge (Average Measurement) @ 5250 MHz

Upper band edge calculation (5250 MHz):
e 5250 MHz (not in the restricted bands and falls within U NII-2A band, out-of-band limits typically applies
to 5.35GHz or upper edge of U NII-2A, data presented is considered worst case scenario)
Calculation @ 5250 MHz:
Integrated average measurement @ 5250 MHz =-35.36 dBm
EIRP @ 5250 MHz =-35.36 + 3.2 dBi (antenna gain) + 3 dB (DCCF)
=-29.16 dBm. Complies with -27 dBm/MHz limit.

| * .
Ref Level 2 00 ¢ 0 iz Compatible SGL
® Att L4 30 Mode Count 290/290
1 Frequency Sweep

CF 5.35 GHz 691 pts Span 5.0 MHz

2 Marker Table
Type Ref " Trc X-Value Y-Value i Function Result
M1 1 5.35 GHz -71.62 dBm 58N -62.57 dBm

76.05.2015
15:03:44

Date:26 MAY 2015 15:03:44

U-NII 1 Upper Band Edge (Average Measurement) @ 5350 MHz
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Upper band edge calculation (5350 MHz):
e Limitis-27dBm EIRP
e Calculation @ 5350 MHz:
Integrated average measurement @ 5250 MHz
EIRP @ 5250 MHz

Margin of compliance

Ref Level 0.00 dBm ® RBW 100 kHz Compatible
0dB ® SWT 200 ms ® VBW 300 kHz Mode

1 Frequency Sweep

CF 5.15 GHz 691 pts
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value

M1 1 5.15 GHz -52.53 dBm

Date:9.JUL2015 13:53:37

America

-62.57 dBm

=-62.57 + 3.2dBi (antenna gain) + 3 dB (DCCF)
=-59.37dBm EIRP

=-32.37dB

»

Count 290/290

o 1Pk Mas
M1[1] -52.53 dBm
5.15000000 GHz,

500.0 kHz/ Span 5.0 MHz

Function Result
-44.67 dBm

— 09.07.2015
wing... (LLTITTT) 028 13:53:36

U-NII 2A Lower Band Edge 80 MHz BW (Peak Measurement)

Lower band edge calculation:

e 5150 MHz (in the restricted band)

e Use the following formula as per Section Section G(2)(Ill) of 789033 D02 General UNII Test Procedures

New Rules vO1:

E(dBuV/m) = EIRP (dBm) + 95.2

=(-44.67 dBm + 3.2 dBi antenna gain) + 95.2
=53.73 dBuV/m @ 3 meters (Complies with 74 dBuV/m limit)
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== : a »

z  Compatible
) kHz  Mode A Count 290/290

RefLevel
e Att

TDF
1 Frequency Sweep e 1Rm Avg
M1[1] -65.79 dBm
5,15000000 GHz,

CF 5.15 GHz 691 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table
Type Ref " Trc X-Value ¥-Value Function Function Result
M1 1 5.15 GHz -65.79 dBm 3 wer -57.23 dBm

—) §5.07.2015
(T 28 15:08:23

Date:9.JUL2015 15:08:24

U-NII 2A Lower Band Edge 80 MHz BW (Average Measurement)

Lower band edge calculation:
e 5150 MHz (in the restricted band)
e Use the following formula as per Section Section G(2)(lll) of 789033 D02 General UNII Test Procedures
New Rules v01:
E(dBuV/m) = EIRP (dBm) + 95.2 + Duty Cycle Correction Factor
=(-57.23 dBm + 3.2 dBi antenna gain) + 95.2 + 1.08 dB (DCCF for 80MHz MCS1)
=42.25 dBuV/m @ 3 meters (Complies with 54 dBuV/m limit)

a »

31 © RBW 100
0dB ® SWT 200 ms ® VBW 300 o Auto S Count 290/290

1 Frequency Sweep ® 1Rm Avg
M1[1] -58,38 dBm|
5.35000000 GHz

CF 5.35 GHz 691 pts 500.0 kHz/ Span 5.0 MHz
2 Marker Table

Type Ref " Trc X-Value Y-Value Function Function Result
M1 1 5.35 GHz -58.38 dBm 3¢ -50.35 dBm

- — 091072015
Measuring... LLLLLCET 20 15:17:56

Date:9.JUL2015 15:17:57

U-NII 2A Upper Band Edge 80 MHz BW (Average Measurement) @ 5350 MHz

Page 127 of 150

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

Upper band edge calculation (5350 MHz):

e Limitis-27dBm EIRP
e Calculation @ 5350 MHz:
Integrated average measurement @ 5350 MHz
EIRP @ 5350 MHz
80MHz MCS1)

Margin of compliance

Ref Level 0.00 dBm ® RBW 100 kHz Compatible
@ Att 0dB ® SWT 200 ms ® VBW 300 kHz Mode
TDF
1 Frequency Sweep

CF 5.47 GHz 691 pts
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value
M1 1 5.47 GHz -56.35 dBm

Date:9.JUL2015 15:46:59

America

=-50.35 dBm
=-50.35 + 3.2dBi (antenna gain) + 1.08 dB (DCCF for

=-46.07 dBm EIRP
=-19.07 dB

a

Gount 290/290

e IRm Avg
M1[1] -56.35 dBm
5.47000000 GHz|

500.0 kHz/

Span 5.0 MHz

Function Function Result
-47.41 dBm

. — B5.07.2015
measuring...  (LIITTTT) B2 15:46:58

U-NII 2C Lower Band Edge 40 MHz BW (Average Measurement) @ 5470 MHz

Lower band edge calculation (5470 MHz):
e Limitis-27dBm EIRP
e Calculation @ 5470 MHz:
Integrated average measurement @ 5350 MHz
EIRP @ 5350 MHz

Margin of compliance

=-47.41 dBm

=-47.41 + 3.2dBi (antenna gain) + 0.65 dB (DCCF for
40MHz MCSO0)

=-43.56 dBm EIRP

=-16.56 dB
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| * *

Ref Level 21.0
® Att 0
1 Frequency Sweer

® RBW 100kHz Compatible
® VBW 300kHz Mod.

CF 5.725 GHz
2 Marker Table
Tvpe Ref " Trc
M1 1

691 pts

Y-Value
-53.15 dBm

X-Value
5.725 GHz

Date:26 MAY 2015 1526:57

R

America

-53.
5.72500000 GHz|

500.0 kHz/ Span 5.0 MHz

Function Result
-44.11 dBm

Function

76.05.2015
15:26:57

U-NII 3 Lower Band Edge (Average Measurement) @ 5725 MHz

Lower band edge calculation:
e 5725 MHz (not in the restricted bands)
e Limitis-17dBm EIRP
e Calculation @ 5725 MHz:
Integrated average measurement @ 5250 MHz
EIRP @ 5250 MHz

Margin of compliance

22 Spectrum *
Ref Level 1
Att dB
1 Frequency Sweep

Offset
SWT 4

Hz Compatible
Hz Mode

5.8475 GHz
2 Marker Table
Type Ref " Trc
M1 1 5

691 pts

Y-Value
-44.00 dBm

¥-Value
(<], }4

Date:290CT2014 17:02:04

=-44.11dBm

=-44.11 + 3.2dBi (antenna gain) + 1.93 dB (DCCF)
=-38.98 dBm EIRP

=-21.98dB

SGL

Count 2900/2900
& 1Rm Ma:
-44.00 dBm

5.85000000 GHz|

M1[1]

500.0 kHz/

5.8525 GHz

Function Result
-35.49 dBm

Function

U-NII 3 Upper Band Edge (Average Measurement) @ 5850 MHz
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Upper band edge calculation:

e 5850 MHz (not in the restricted bands)

e Limitis-17dBm EIRP

e Calculation @ 5850 MHz:

Integrated average measurement @ 5250 MHz =-46.29 dBm
EIRP @ 5250 MHz =-46.29 + 3.2dBi (antenna gain) + 1.93 dB (DCCF)
=-41.16 dBm EIRP

Margin of compliance =-24.16 dB
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2.91

2.9.2

293

294

295

2.9.6

29.7

America

FREQUENCY STABILITY

Specification Reference

Part 15 Subpart E §15.407(g) and RSS-Gen 6.11

Standard Applicable

(g) Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified in the
users manual.

With the transmitter installed in an environmental test chamber, the unmodulated carrier frequency
shall be measured under the conditions specified below. A sufficient stabilization period at each
temperature shall be used prior to each frequency measurement. The following temperatures and
supply voltage ranges apply, unless specified otherwise in the applicable RSS:

(a) at the temperatures of -30°C (-22°F), +20°C (+68°F) and +50°C (+122°F), and at the manufacturer’s
rated supply voltage; and
(b) at the temperature of +20°C (+68°F) and at +15% of the manufacturer's rated supply voltage.

If the frequency stability limits are only met within a temperature range that is smaller than the -30°C to
+50°C range specified in (a), the frequency stability requirement will be deemed to be met if the
transmitter is automatically prevented from operating outside this smaller temperature range and if the
published operating characteristics for the equipment are revised to reflect this restricted temperature
range.

In addition, if an unmodulated carrier is not available, the measurement method shall be described in
the test report.

Test Methodology

Part 2 Subpart ) §2.1055

Equipment Under Test and Modification State

Serial No: N/A / Test Configuration A and B

Date of Test/Initial of test personnel who performed the test

May 27, 2015 and July 17, 2015/FSC and NS

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Test performed at TUV SUD America Inc. Rancho Bernardo facility
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29.8

29.9

Ambient Temperature
Relative Humidity
ATM Pressure

Additional Observations

25.3°C
44.7%
99.4 kPa

e Thisis a conducted test.
e The EUT is sold with an AC adapter; therefore voltage variation was performed on the AC side.
Nominal voltage is 120VAC.
e Unmodulated carrier is not available at the time of verification; frequency stability was verified
by monitoring the 26 dB bandwidth edge closer to the band edge, ensuring it stays within the

band.

e Only the worst bandwidth (40 MHz) at the band edge presented.

e High channel with worst case data rate next to U-NII-2A band was used for U-NII-1 band.
e Low channel with worst case data rate next to U-NII-2C band was used for U-NII-3 band.

Test Results Summary

100 -30 Yes. EUT Complies
100 -20 Yes. EUT Complies
100 -10 Yes. EUT Complies
100 0 Yes. EUT Complies
100 120 +10 Yes. EUT Complies
100 +20 Yes. EUT Complies
100 +30 Yes. EUT Complies
100 +40 Yes. EUT Complies
100 +50 Yes. EUT Complies
115 138 +20 Yes. EUT Complies
85 102 +20 Yes. EUT Complies

100

100

100

100

100

120

-30 Yes. EUT Complies
-20 Yes. EUT Complies
-10 Yes. EUT Complies

0 Yes. EUT Complies
+10 Yes. EUT Complies
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100 +20 Yes. EUT Complies
100 +30 Yes. EUT Complies
100 +40 Yes. EUT Complies
100 +50 Yes. EUT Complies
115 138 +20 Yes. EUT Complies
85 102 +20 Yes. EUT Complies

100 -30 Yes. EUT Complies
100 -20 Yes. EUT Complies
100 -10 Yes. EUT Complies
100 0 Yes. EUT Complies
100 120 +10 Yes. EUT Complies
100 +20 Yes. EUT Complies
100 +30 Yes. EUT Complies
100 +40 Yes. EUT Complies
100 +50 Yes. EUT Complies
115 138 +20 Yes. EUT Complies
85 102 +20 Yes. EUT Complies

100 -30 Yes. EUT Complies
100 -20 Yes. EUT Complies
100 120 -10 Yes. EUT Complies
100 0 Yes. EUT Complies
100 +10 Yes. EUT Complies
100 +20 Yes. EUT Complies
100 +30 Yes. EUT Complies
120
100 +40 Yes. EUT Complies
100 +50 Yes. EUT Complies
115 138 +20 Yes. EUT Complies
85 102 +20 Yes. EUT Complies
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2.9.10 Sample Test Plots

Ref Level 21.4C ® RBW 100kHz Compatible
® Att 0 30 ms VBW 100kHz Mode 2
1 Frequency Sweey

M1

P,‘hwth‘meai\mlm'wxm'm'm.m‘ byl
\

L

| |

| \
uIMﬁ‘MW»’i\“'W'i"” W’V\WﬂrmhJ.MurU,nﬂ\,1‘|‘wW'|;nJ.‘\,wﬁrhMﬁ_,l,-ﬂlv‘ph,m.w

i
d Im]WWW‘I"WW!WIWLWW'i\‘MWv‘-AWw

CF 5.25 GHz 5000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
M1 1 5.22495 GHz .83 dBm ]
T1 1
T2 1

Measuring... (| LLLILL] 27.05.2015

06:41:59

Date:27MAY 2015 06:41:59

U-NII 1 Worst Case Channel @ 20°C and extreme voltage (102VAC)

ReflLevel 21.40dBm  Offset 21 iz Compatible

@ Att 0dB ® SWT 3

1 Frequency Sweep ® 1Pk Ma
M1[1]

CF 5.725 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Tvpe Ref " Trc X a Function

1
1 - nB
1

Measuring...

Date:27MAY 2015 06:43:46

U-NII 3 Worst Case Channel @ 20°C and extreme voltage (138VAC)
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Ref Level 21,40 21, ® RBW 100 Gompatible
® Att e SWT VBW 100 Mode
1 Frequency Sweep

M1

‘..,|..uL,M.v,~lw'meﬂam’ww’\wIm'w'm‘ ‘uMwlwf‘vv\fM‘v\’tMﬁ)n'nﬂ;w]%'w.'mﬂ'«w\m[y‘

\ Il |
f’ it ll

3 b

¥

/
(

\ \
A vH“wWw"”kw‘!'“‘“1“*\'W‘W‘I\‘W‘W\"*\'M’Vlnm b
il ﬂhoMtM‘n‘r'k~»\Yh"m'ww'hv.w-.wlwlmmhm\wwWMM

CF 5.25 GHz 5000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y-value Function Function Result
1 5.22495 GHz -2.95 dBm ] B
1 Hz 38.62 MHz
1 1353

Moasurngr " (AR

Date:27MAY 2015 09:22:41

U-NIl 1 Worst Case Channel @ 50°C and nominal voltage (120VAC)

= ¥*

Ref Level Offset RBW 100 kHz Compatible SGL
SWT VBW 100 kHz Mode Gount 300/300

o 1Pk Ma
M1[1] .77 dBm|
5.281230 GHe|

CF 5.32 GHz 1000 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table
Tvpe Ref " Trc X-Value Y-Value Function Function Result
M1 5.28123 GHz -5.77 dBm 3 B
79.05 MHz

1
T1 1
T2 1

17.07.2015
16:11:18

Date:17.JUL2015 16:11:18

U-NII 2A Worst Case Channel @ 20°C and extreme voltage (102VAC)
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1 Frequency Sweep

CF 5.68 GHz
2 Marker Table

Type Ref " Trc X-Value
1 5.69375 GH
i s
1

Date:17.JUL2015 155156

America

sp.a

Hz Compatible

SGL
Count 300/300

* 1Pk Ma:
M1[1] -6.26 dBm
5.693750 GHz|

ML
by il I LA,

691 pts 10.0 MHz/ Span 100.0 MHz

Y-Value

Function
-6.26 dB ]

[ale]

15:51:56

U-NII 2C Worst Case Channel @ 20°C and extreme voltage (138VAC)

CF 5.32 GHz
2 Marker Table
Type Ref " Trc
M1 1
T1 1
T2 1

X-Value

Date:17.JUL2015 17:40:05

1000 pts

-5.79 dBm|
5.281230 GHz|

[T

15.0 MHz/

Span 150.0 MHz

Function Functi

79.2

U-NII 2A Worst Case Channel @ +50°C and nominal voltage (120VAC)
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sp.a

Ref Level 00 B 0 z  Compatible R
Att L H:

SGL
Count 300/300

TDF
1 Frequency Sweep 1Pk Ma:
M1[1] -6.02 dBm

CF 5.68 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
1 5.70243 GHz -6.02 dBm
1 - 1
1

Date:17.JUL2015 175717

U-NII 2C Worst Case Channel @ +50°C and nominal voltage (120VAC)

Offset 0 00 Compatible R SGL
SWT 0 Mod Gount 300/300

1 Frequency Sweep * 1Pk Max
M1[1] -5.07 dBm
5.281230 GHz|

CF 5.32 GHz 1000 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y¥-Value Function Function Result
M1 1 5.28123 GHz .07 dBm
T1 1 iz - 1
T2 1

78.75 MHz

Date:17.JUL2015 19:09:47

U-NII 2A Worst Case Channel @ -30°C and nominal voltage (120VAC)
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Ref Level Offset 4.
Att SWT

SGL
Count 300/300

TDF
1 Frequency Sweep 1Pk Ma:

CF 5.68 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type Ref I X-Value Y-Value Function Function Result
5.70243 GHz -6.09 dBm ] ]
- n

Date:17.JUL2015 191117

U-NII 2C Worst Case Channel @ -30°C and nominal voltage (120VAC)

RefLevel 21.4¢ m  Offset 21.40 Compatible R
@ Att ° SWT z  Mode
1 Frequency Sweep ® 1Pk Ma
M1[1] -2.77 dBm|
5.749890 GHz|

CF 5.725 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Tvpe Ref " Trc X-value Y-value Function Function Result
M1 5.74989 GHz B dB
38.93 MHz

1
T1 1
T2 1

Date:27MAY 2015 09:19:50

U-NII 3 Worst Case Channel @ 50°C and nominal voltage (120VAC)
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America

Ref Level 21,40 © RBW 100 Compatible
® Att VBW 100 Mode A
1 Frequency Swe: [

13 dBm|
5.2349700 GHz|

L

‘lk’\lhlmﬂl»v'v\-A"M\WAW‘-M“n'«‘"tﬂf‘v‘b'hwlw\ﬂ r«m’wﬂ‘t«]«vﬁw&/J‘Mw&iwmuwlwll.\“

J |

1

‘l{*
ST
i WMW:l\wf«r«ﬁh&m‘ww«wfuuﬁ m M'WIW Wiy
P AR A o

CF 5.25 GHz 5000 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Type Ref " Trc X-Value Y-Value Function Function Result
1 5.23497 GHz -3.13 dBm ] ]
1
1
Measuring... eTIen)

Date:27MAY 2015 13:12:38

U-NII 1 Worst Case Channel @ -30°C and nominal voltage (120VAC)

Ref Level 21 Gompatible
@ Att T Mode
1 Frequency Swi o1Pk Max 2P
M1[1] -2.25 dBm|
5.750040 GHz|

CF 5.725 GHz 691 pts 10.0 MHz/ Span 100.0 MHz
2 Marker Table
Tvpe Ref " Trc X-value Y-value Function Function Result
M1 5 dBm ] ,

1
T1 1
T2 1

Measuring... 13:14:29

Date:27MAY 2015 13:1429

U-NII 1 Worst Case Channel @ -30°C and nominal voltage (120VAC)
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210

2101

2.10.2

2103

America

INDOOR OPERATION ONLY

Specification Reference

RSS-210 A9.4(6)(i)

Standard Applicable

The user manual for local area network devices shall contain instructions related to the restrictions
mentioned in the above sections, namely that the device for operation in the band 5150-5250 MHz is
only for indoor use to reduce the potential for harmful interference to co-channel mobile satellite
systems.

Manufacturer Declaration

See attached page from the user manual with a statement indicating compliance with this requirement.

Notice to Users in the Canada

The Wireless Print Adapter does not exceed the Class B limits for radio-emissions.
CAN ICES-3 (B)/NMB-3(B)

This device complies with Industry Canada’s licence-exempt RSSs. Operation is subject to the following
two conditions:

(1) This device may not cause interference; and

(2) This device must accept any interference, including interference that may cause undesired
operation of the device.

As a License-Exempt Local Area Network(LE-LAN) device, there are operational restrictions:

(1) the device for operation in the band 5150-5250 MHz is only for indoor use to reduce the
potential for harmful interference to co-channel mobile satellite systems;

(2) the maximum antenna gain permitted for devices in the bands 5250-5350 MHz and 5470-
5725 MHz shall comply with the e.irp. limit; and

(3) the maximum antenna gain permitted for devices in the band 5725-5825 MHz shall comply
with the e.irp. limits specified for point-to-point and non point-to-point operation as
appropriate.

Be advised that high-power radars are allocated as primary users (i.e. priority users) of the bands
5250-5350 MHz and 5650-5850 MHz and that these radars could cause interference and/or damage
to LE-LAN devices.
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SECTION 3

TEST EQUIPMENT USED
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31 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
(slg g;r:;;;) Test Equipment Type Serial Number Manufacturer Cal Date c;':::e
Antenna Conducted Port Setup
7569 Series Power Meter N1911A P- MY45100625 Agilent 04/22/14 05/22/15
7570 50MHz-18GHz Wideband N1921A MY45240588 | Agilent 04/09/14 05/09/15
Power Sensor
7611 Signal/Spectrum Analyzer FSW26 102017 Rhode & Schwarz 03/25/15 03/25/16
1003 Signal Generator SMR-40 1104.0002.40 Rhode & Schwarz 04/29/15 04/29/16
7579 Temperature Chamber 115 151617 TestQuity 07/21/14 07/21/15
8825 20dB Attenuator 46-20-34 BK5773 Weinschel Corp. Verified by 1003 and 7611
Radiated Test Setup
1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 01/30/14 01/30/16
1040 EMI Test Receiver ESIB40 100292 Rhode & Schwarz 08/29/14 08/29/15
1016 Pre-amplifier PAM-0202 187 PAM 12/10/14 12/10/15
1051 Egr“nb;en'tr;izd waveguide | 3955 9408-4329 EMCO 02/28/14 | 02/28/16
1049 EMI Test Receiver ESU 100133 Rhode & Schwarz 03/11/15 03/11/16
8628 Pre-amplifier QLJ 01182835-JO 8986002 QuinStar Technologies Inc. 03/20/15 03/20/16
1150 Horn antenna 3160-09 012054-004 ETS 04/26/13 05/26/15
1151 Pre-amplifier TS-PR26 100026 Rhode & Schwarz 05/02/13 06/02/15
1153 High-frequency cable SucoFlex 100 SX N/A Suhner Verified by 1003 and 7611
8543 High-frequency cable Micropore 19057793 N/A United Microwave Products Verified by 1003 and 7611
6815 2.4GHz Band Notch Filter BRM50702 008 Micro-Tronics Verified by 1003 and 7611
Conducted Emissions
1024 EMI Test Receiver ESCS 30 847793/001 Rhode & Schwarz 04/10/15 04/10/16
7567 LISN FCC-LISN-50-25-2-10 120304 Fischer Custom Comm. 07/01/14 07/01/15
8822 20dB Attenuator 34-20-34 N/A MCE / Weinschel 02/20/15 02/20/16
8824 20dB Attenuator 34-20-34 N/A MCE / Weinschel 02/20/15 02/20/16
Miscellaneous
6792 Multimeter 3478A 2911A70964 Hewlett Packard 08/12/14 08/12/15
11312 mie”tief""iro”me”ta' Quality | genn7 (3:2899'5 6010- | ¢oer scientific 04/09/15 04/09/16
Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2

3.21

3.2.2

3.23

FCC ID R68XPSWF
IC: 3867A-XPSWF
Report No. SD72105305-0415E

MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

Radiated Emission Measurements (Below 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 2.41

Coverage Factor (k): 2

Expanded Uncertainty: 4.82

Radiated Emission Measurements (Above 1GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Rectangular 3.89 2.25 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u): 2.40

Coverage Factor (k): 2

Expanded Uncertainty: 4.81

Conducted Antenna Port Measurement

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.50 0.29 0.08
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u.): 0.72

Coverage Factor (k): 2

Expanded Uncertainty: 1.45
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3.21 AC Conducted Measurements

Receiver/Spectrum Analyzer Rectangular 0.36 0.21 0.04
Cables Rectangular 0.50 0.29 0.08
LISN Rectangular 0.66 0.38 0.15
Attenuator Rectangular 0.30 0.17 0.03
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (u): 0.80

Coverage Factor (k): 2

Expanded Uncertainty: 1.59
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SECTION 4

DIAGRAM OF TEST SETUP
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41 TEST SETUP DIAGRAM

Antenna mast capable
of 4.0 meters elevation

Semi-Anechoic chamber

Antenna Cender Paint

|_.-
|-.

Y

|
3 meters |

-

0.8 meters

Turntable

PC running Receiver/Spectrum
automated software Analyzer

Radiated Emission Test Setup (Below 1GHz)
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[ Antenna mast capable
of 4.0 meters elevation

A

&

Semi-Anechoic chamber

Y

I 3 meters

Abzarbing material between measuring antenna
and EUT for above 1GHz measurement

PC running Receiver/Spectrum
automated software Analyzer

-

0.8 meters

Turntable

Radiated Emission Test Setup (Above 1GHz)
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Shielded Enclosure

#*  EUT connected to one LISN, Unused LISN measuring port
connectors shall be terminated into 50 Q loads.
#  LISN at least 80 cm from nearest part aof EUT chassis.
#  Rear of EUT, including peripherals, shall all be aligned and flush 0.4 meters from vertical

with rear of tabletap. conducting plane
#  Rear of tabletop shall be 40 em removed from a vertical

0.8 meters
conducting plane that is bonded to the ground plane. “
# Interconnecting cables that hang closer than 40 cm to the ground Tl ‘
plane shall be folded back and farth in the center farming a
bundle 30 cm to 40 cm long.
i M
0.8 meters
L 4
Front View
Power Source
=

PC running Receiver/Spectrum
automated software Analyzer

Conducted Emission Test Setup
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TOV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.

WA ST M g EEE

A2LA Cert. No. 2955.13
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