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Test Report Attestation

Microsoft Corporation
Model: 1836
FCC ID: C3K1836
ISED ID: 3048A-1836

Applicable Standards

Specification Test Result
FCC CFR47 Rule Parts 15.207, 15.209, 15.407 Pass
Innovation, Science and Economic Development Canada RSS- Pass
247 Issue 2, RSS-GEN Issue 5

Microsoft EMC Laboratory attests that the product model identified in this report has been tested to and
meets the requirements identified in the above standards. The test results in this report solely pertains to
the specific sample tested, under the conditions and operating modes as provided by the customer.

This report shall not be used to claim product certification, approval, or endorsement by A2LA or any
agency of any Government. Reproduction, duplication or publication of extracts from this test report is

prohibited and requires prior written approval of Microsoft EMC Laboratory.

This report replaces the previously issued report #R-TR484-FCCISED-UNII-2 issued by Microsoft EMC
Labs on 5/30/2018.

Ayl P

Written By: Andy Shen Reviewed/ Issued By: Sajay Jose
Radio Test Engineer EMC/RF Compliance Lab Manager
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2 Deviations from Standards
None.

3 Facilities and Accreditations

3.1 Test Facility
All test facilities used to collect the test data are located at
Microsoft EMC Laboratory,

17760 NE 67t ct,
Redmond WA, 98052, USA

3.2 Accreditations

The lab is established and follows procedures as outlined in IEC/ISO 17025 and A2LA
accreditation requirements.

A2LA Accredited Testing Certificate Number: 3472.01

FCC Registration Number: US1141

IC Site Registration Numbers: 3048A-3, 3048A-4

3.3 Test Equipment

The site and related equipment are constructed in conformance with the requirements of ANSI
C63.4:2014 and other equivalent applicable standards.

Test site requirements for measurements above 1 GHz are in accordance with ANSI
C63.4:2014.

ANSI C63.10:2013 and the appropriate KDB test methods were followed.

4 Measurement Uncertainty
The following measurement uncertainty levels have been estimated for tests performed on
the product, as specified in ETSI TR 100 028. This represents an expanded uncertainty
expressed at 95% confidence level using a coverage factor k=2. These levels are for
reference only and not included to determine product compliance.
Expanded uncertainty calculations are available upon request.

Test item Uncertainty Unit
Radiated disturbance (9 kHz to 30 MHz) 5.45 dB
Radiated disturbance (30 MHz to 1 GHz) 5.99 dB
Radiated disturbance (1 GHz to 18 GHz) 512 dB
Radiated disturbance (18 GHz to 26.5 GHz) 5.34 dB
Radiated disturbance (26.5 GHz to 40 GHz) 5.08 dB
Conducted Disturbance at Mains Port 3.31 dB
Uncertainty for Conducted Power test 1.277 dB
Uncertainty for Conducted Spurious emission test 2.742 dB
Uncertainty for Bandwidth test 178 kHz
Uncertainty for DC power test 0.05 %
Uncertainty for test site temperature 0.5 °C
Uncertainty for test site Humidity 3 %
Uncertainty for time 0.189 %
Report#: R-TR484-FCCISED-UNII-3 Issued: Jun 07, 2018 Page 6 of 145
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5 Product Description

Company Name: Microsoft Corporation

Address: One Microsoft Way

City, State, Zip: Redmond, WA 98052-6399

Customer Contact: Pamela Galvan

E;Jtr;::eti%rba_ll_:Description Microsoft Wireless Input Device

Model: 1836

FCC ID: C3K1836

IC ID: 3048A-1836

SERID U e 5150. 550 Mhiz, 53505580 Mz 5470-8728 MHz and 5725- 5850 MHz.
Modulation(s): OFDM - BPSK, QPSK, 16-QAM, 64-QAM, 256-QAM
EUT Classification: UNII

Equipment Design State:| Prototype/Production Equivalent

Equipment Condition: Good

Report#: R-TR484-FCCISED-UNII-3 Issued: Jun 07, 2018 Page 7 of 145
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5.1 Test Configurations

Test software “MTK MT7637 QA 0.0.1.63”, “Indium QA tool V1.17 and V1.19” from the module
vendor were used to program the EUT to transmit continuously.

This report contains data from the following worst-case modes of operation:

802.11a: 6Mbps, 20MHz BW.

802.11n HT20: MCSO0, 20MHz BW.

5.2 Environmental Conditions

Ambient air temperature of the test site was within the range of 10 °C to 40 °C (50 °F to 104 °F)
unless the EUT specified testing over a different temperature range. Humidity levels were in the
range of 10% to 90% relative humidity. Testing conditions were within tolerance, and any
deviations required from the EUT are reported.

5.3 Antenna Requirements and Gain Information
The antennas are internal, permanently attached and there are no provisions for connection to
an external antenna.

Antenna Gain
Frequency Band Main Antenna Peak Gain Diversity Antenna Peak
(MHz) (dBi) Gain (dBi)
UNII Band 1 — 5150 to 5250 6.2 6.7
UNII Band 2a — 5250 to 5350 6.2 6.0
UNII Band 2¢ — 5470 to 5725 59 6.1
UNII Band 3 — 5725 to 5850 5.6 6.4

5.4 Equipment Modifications
No modifications were made during testing.

5.5 Dates of Testing
Testing was performed from Mar 22, 2018 to May 23, 2018.

5.6 Test Sample Details
RF Conducted Test Samples:

SN Internal Lab ID Design State
02560000893802 R-484-032218-09 EV2

RF Radiated Test Samples:

SN Internal Lab ID Design State
0256000447814 R-484-041918-06 DV
0256000517814 R-484-041918-07 DV
0256000597814 R-484-041918-08 DV

Radio FW: 4.5.213.0
Radio Driver Version: WDM Driver v0.0.3.40/ FTDI Driver v2.12.28.0

Report#: R-TR484-FCCISED-UNII-3 Issued: Jun 07, 2018 Page 8 of 145
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6 Test Results Summary

FCC ID: C3K1836
IC ID: 3048A-1836

Test Applicable | Fcc cFR 47/ Lirmit Test
Description ISED Rule Part Result
(GHz)
26dB Emission g;g ~ ggg 15.407 (a) Reporting and Measurement NA
Bandwidth 547 — 5725 RSS-247 [6.2.1] Purposes
5.15-5.25 .
99% bandwidth | 525535 | RSS-247 [6.2] Repo”'”gpau”rd O'\g‘:;zs“reme”t NA
5.47 - 5.725 P
. 15.407 (e)
6 dB Bandwidth | 5.725—5.85 RSS-247 [6.2.4] = 500kHz Pass
15.407 (a)(1)(iv) | <250 mW or 10 + 10 log10B* P
. . ass
whichever is less
5.15-5.25
<200 mW or 10 + 10 log10B*
RSS-247 [6.2.1] e.i.rp Pass
whichever is less
Output Power <250 mW or 11 + 10 log1oB*
whichever is less
5.25-5.35 15.407 (a)(2) N
5.47-5725 | RSS-247 [6.2] <1Wor 1e7| :p10 log10B Pass
whichever is less
B 15.407 (a)(3)
5.725-5.85 RSS-247 [6.2] <1000 mW Pass
15.407 (a)(1)(iv) < 11dBm/MHz Pass
5.15-5.25
RSS-247 [6.2] < 10dBm/MHz e.i.r.p. Pass
Power Spectral
Density 5.25-5.35 15.407 (a)(2)
5.47-5725 | RSS-247 [6.2] < 11dBm/MHz Pass
B 15.407 (a)(3)
5.725-5.85 RSS-247 [6.2] < 30dBm/500kHz Pass
Radiated
; 5.15-5.25
Spurious 525-535 | 19407(b) FCC CFR 47 15.209 limits
Emissions/ 15.205, 15.209, Pass
; 5.47 -5.725 RSS-Gen [8.9]
Restricted Band RSS-Gen [8.9]
L 5.725-5.85
Emissions

Report#: R-TR484-FCCISED-UNII-3

Issued: Jun 07, 2018
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FC
IC1

C ID: C3K1836
D: 3048A-1836

AC Power Line
Conducted
Emissions

5.15-5.25
5.25-5.35
5.47 -5.725
5.725-5.85

15.407 (b),
15.207
RSS-Gen [8.8]

FCC CFR 47 15.207 limits
RSS-Gen [8.8]

Pass

* Note: B- FCC references 26dB bandwidth and ISED references 99% bandwidth.
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7 Test Equipment List

FCC ID: C3K1836
IC ID: 3048A-1836

Manufacturer Description Model # Asset # Caliglr;tion
Rohde & Schwarz EMI Test Receiver ESU40 RF-229 4/9/2019
Rohde & Schwarz EMI Test Receiver ESU40 RF-192 4/8/2019
Rohde & Schwarz EMI Test Receiver ESU40 RF-248 4/9/2019
Rohde & Schwarz Signal Analyzer FSV40 RF-245 4/10/2019
Rohde & Schwarz Power Meter NRP2 RF-025 04/19/2018
Agilent Spectrum Analyzer N9020A EMC-054 | 11/27/2018
Sunol Sciences Antenna - Broadband Hybrid | JB6 EMC-639 | 7/17/2018
ETS-Lindgren Antenna 3117 RF-138 6/13/2018
ETS-Lindgren Antenna 3117 RF-139 5/22/2018*
ETS-Lindgren ﬁztri””a - Standard Gain 3160-09 RF-179 | NA
ETS-Lindgren Antenna - Standard Gain 3160-10 EMC-601 | NA

Horn
ETS-Lindgren Antenna - Passive Loop 6512 EMC-440 | 8/31/2018
Rohde & Schwarz Custom Filter Bank+PreAmp | SFUNIT RX RF-323 NA
Rohde & Schwarz Custom Filter Bank+PreAmp | SFUNIT RX RF-324 NA
Rohde & Schwarz Preamplifier TS-PR26 RF-199 NA
Rohde & Schwarz Preamplifier TS-PR40 RF-258 NA
Rohde & Schwarz Switch and Control Unit OSP130 RF-018 NA
Rohde & Schwarz Switch and Control Unit OSP130 RF-193 NA
Rohde & Schwarz Switch and Control Unit OSP130 RF-249 NA
Rohde & Schwarz Switch and Control Unit OSP150 RF-019 NA
Rohde & Schwarz Switch and Control Unit OSP150 RF-194 NA
Rohde & Schwarz Switch and Control Unit OSP150 RF-250 NA

*This equipment was in calibration when used for testing.

Report#: R-TR484-FCCISED-UNII-3
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FCC ID: C3K1836
IC ID: 3048A-1836

Manufacturer | Description Model # Asset # Calill;:'laetion
Huber & Suhner RF Cable SucoFlex 100 RF-350 NA

Huber & Suhner RF Cable SucoFlex 106A RF-599 NA

Huber & Suhner RF Cable Sucoflex 102A RF-269 NA

Madge Tech THP Monitor PRHT Temp 2000 | EMC-170 09/28/2018
Madge Tech THP Monitor PRHT Temp 2000 | EMC-680 11/2/2018
Madge Tech THP Monitor PRHTemp2000 EMC-681 10/26/2018
MegaPhase RF Cable EMC3-N1N1-394 EMC-1037 NA
MegaPhase RF Cable EMC3-N1N1-394 EMC-1036 NA
Micro-Coax RF Cable UTI Flex RF-354 NA
Micro-Coax RF Cable UTI Flex RF-359 NA
Micro-Coax RF Cable gggggJA-mom?- EMC-351 NA

Murata RF Cable MXHQ87WA3000 | RF-591 NA
Sucoflex RF Cable 104PE RF-430 NA
Teledyne RF Cable 57500 EMC-1025 NA
Pasternack RF Cable PE304-200CM RF-447 NA
Pasternack Attenuator BHBW-S6-2W263+ | RF-704 NA

Rohde & Schwarz | Software EMC-32V10.01.00 | N/A N/A

Report#: R-TR484-FCCISED-UNII-3

Issued: Jun 07, 2018
Microsoft EMC Laboratory
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FCC ID: C3K1836
IC ID: 3048A-1836

Equipment used for Line Conducted Emissions Measurement
Manufacturer Description Model # Asset # Calibration Due
Rohde & EMI Test ESR3 EMC-669 4/8/2019
Schwarz Receiver
Teseq LISN NNB 51 EMC-642 7/28/2018
Fluke Multimeter 87Vv EMC-096 10/23/2018
Madge Tech THP Monitor PRHTemp2000 EMC-881 7/17/2018
Chroma AC Power 61602 EMC-055 N/A
Source
Micro-Coax RF Cable UFA210A-1- EMC-367 8/9/2018
1800-50U50U
ETS-Lindgren License Dongle | TILE V7.2.5.7 EMC-985 N/A

Note: Items with Calibration Due data marked as N/A are characterized before test,

where applicable.

Report#: R-TR484-FCCISED-UNII-3
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8 Test Site Description

8.1 Radiated Emissions Test Site

Radiated measurements are performed in a 3m semi-anechoic chamber, which meets NSA
requirements for the frequency range of 30MHz to 1000MHz. For measurements above 1 GHz,
absorbers are laid out on the ground plane between the receiving antenna and the EUT to meet
Site VSWR requirements in accordance with ANSI| C63.4:2014.

Testing below 30MHz is also performed in the semi-anechoic chamber. Per KDB 414788,
comparison measurements were performed between an open area site and the semi-anechoic
chamber and the results from the chamber is higher than those measured from the open area
site.

8.1.1 Radiated Measurements in 9 kHz- 30 MHz

The EUT is positioned on a turntable at a height of 80cm using a non-conducting table. A loop
antenna is positioned at 3m from the EUT periphery at 1m height from the ground. The turntable
is rotated 360 degrees to determine the highest emissions. This is repeated for three
orientations of the measurement antenna- parallel, perpendicular and ground-parallel. All
possible orientations of the EUT were investigated for emissions and the flat orientation was
identified as the worst-case configuration.

8.1.2 Radiated Measurements in 30 MHz - 1000 MHz

The EUT is positioned on a turntable at a height of 80cm using a non-conducting table. A
linearly polarized broadband antenna is positioned at 3m from the EUT periphery. The turntable
is rotated 360 degrees and the antenna height varied from 1m to 4m to determine the highest
emissions. This is repeated for both horizontal and vertical polarizations of the measurement
antenna. All possible orientations of the EUT were investigated for emissions and the flat
orientation was identified as the worst-case configuration.

8.1.3 Radiated Measurements above 1GHz

The EUT is positioned on a Turntable at a height of 1.5m. A Linearly polarized antenna is
positioned at 3m from the EUT periphery. Guidelines in ANSI C63.10:2013 were followed with
respect to maximizing the emissions. The measurement antenna is set at a fixed 1.5m height
while the turntable is rotated 360 degrees and the EUT elevation angle is varied from 0 to 150
degrees in 30 degree increments to determine the highest emissions. This is repeated for both
horizontal and vertical Polarizations of the Measurement Antenna. Measurements above 18GHz
were performed at a 3m distance. Near field scanning is performed to identify frequencies
above 1 GHz.

Report#: R-TR484-FCCISED-UNII-3 Issued: Jun 07, 2018 Page 14 of 145
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8.2 Test Setup Diagrams

Spectrum Analyzerf Power Meter

FCC ID: C3K1836
IC ID: 3048A-1836

EUT

Attenuator

Figure 8-1. Test Setup for Antenna port conducted measurements

Report#: R-TR484-FCCISED-UNII-3
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—

Center of Loop fixed at 1m

3m Measurement Distance I
EUT @ 80cm

T

Figure 8-2. Test Setup for Radiated measurements in 9kHz - 30MHz Range

. Control 222
PC esee
A TS teeh

S

3m Measurement Distance

Antenna Height Scan 1-4m

EUT @ 80cm

Figure 8-3. Test Setup for Radiated measurements in 30MHz- 1GHz Range
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3m Measurement Distance
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EUT at 150 cm

Fixed Antenna Height — 1.5 meters
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Figure 8-5. Test Setup for Radiated measurements >18GHz
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9 Test Results- Conducted
9.1 26-dB Emission Bandwidth

9.1.1 Test Requirement:
FCC CFR 47 Rule Part 15.407 (a)
ISED RSS-247 [6.2.1]

9.1.2 Test Method:

Measurements were performed according to the procedures defined in KDB 789033- General
UNII Test Procedures New Rules v01r03 and ANSI C63.10:2013.

Spectrum Analyzer settings:

RBW = approximately 1% of the Emissions Bandwidth

VBW 2 3xRBW

Trace Mode= Peak Detector (Max Hold)

Sweep time= Auto

The in-built functionality of the Spectrum Analyzer is used to measure the 26-dB emission
bandwidth.

9.1.3 Limits:
Reporting and measurement purposes only.

9.1.4 Test Results:
See Section 9.2.5.
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9.2 99% Occupied Bandwidth

9.2.1 Test Requirement:
ISED RSS-247 [6.2]

9.2.2 Test Method:

Measurements were performed according to the procedures defined in KDB 789033- General
UNII Test Procedures New Rules v01r03 and ANSI C63.10 2013.

Spectrum Analyzer settings:

Set the center frequency to the nominal EUT channel center frequency

Span = 1.5 to 5.0 times the 99% Occupied Bandwidth

RBW = 1% to 5% of the 99% Occupied Bandwidth

VBW = 3xRBW

Trace Mode= Peak Detector (Max Hold)

Sweep time= Auto

The built-in functionality of the Spectrum Analyzer is used to measure the 99% Occupied
Bandwidth.

9.2.3 Limits:
Reporting and measurement purposes only.

9.2.4 Test Results:
See Section 9.2.5.
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9.2.5 Test Data:

9.2.5.1 Main Antenna 802.11a 26-dB Emission Bandwidth

Main antenna 802.11a 26-dB Emission Bandwidth
Band Channel No. Frequency (MHz) | 26-dB Emission | 99% Occupied
Bandwidth (MHz) BW (MHz)
UNII-1 36 5180 19.42 16.46
44 5220 19.90 16.52
48 5240 19.49 16.47
UNII-2A 52 5260 19.42 16.44
60 5300 19.53 16.43
64 5320 19.53 16.47
UNII-2C 100 5500 19.91 16.50
116 5580 19.45 16.46
140 5700 19.89 16.45
UNII-3 149 5745 19.47 16.48
157 5785 19.61 16.47
165 5825 19.47 16.46

Agllost Spwctsum Amatyrr - Occogied B

nt . Span.:].O.Z MH.. |
#Res BW 200 kHz SVBW 820 kHz Sweep 1ms)
Occupied Bandwidth Total Power 11.6 dBm
16.457 MHz
Transmit Freq Error -36.850 kHz OBW Power 99.00 %
¥ dB Bandwidth 19.42 MHz xdB -26.00 dB

Agflent Sprcirum Anatyrer - Ocewpled B

L2430 P M 22, 2018
Radia 51d: None

Cente q 5.220 0 Contar Frag: 5220000000 GHz
Center Freq 5.220000000 GHz B 7 Frea Fun ‘NoglHobd> 1501110
#arten: 10 4B Radio Device: BTS

Ref 15.00 dBm

Span 30.2 MHz
WRes BW 200 kHz #VBW 820 kHz Sweep 1ms|

Occupled Bandwidth Total Power 12.2 dBm
16.519 MHz

Transmit Freq Error -34.664 kHz OBW Power 99.00 %

x dB Bandwidth 19.90 MHz xdB -26.00 dB

s i, File <R-4B4-EV2-02_FCC_UNI|_26B_802.11a_5180_EMCO54_Main. PO BAVESTATLS.

Plot 9-2. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 44)

Report#: R-TR484-FCCISED-UNII-3 Issued: Jun 07, 2018 Page 20 of 145
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.240000000 GHz

A GalnLow

Ref 18.00 dBm

Center 5.24 GHz
WRes BW 200 kHz

Occupied Bandwidth

" Trig: Frae Run

FCC ID: C3K1836
IC ID: 3048A-1836

Canter Frag: 5.240000000 GHz
AvglHold> 1901110
#Azten: 10 4B

Max Hold

#VBW 820 kHz

Total Power 11.2 dBm

16.470 MHz

Transmit Freq Error
% dB Bandwidth

-25.436 kHz
19.49 MHz

OBW Power
xdB

99.00 %
-26.00 dB

Center 5.26 GHz
#Res BW 200 kHz

Canter Frag: 5.260000000 GHz
W Trig: Fras Run AvglHald:

JiFGaintow  SAmen: 10 4B

#VBW 820 kHz

Total Power

Radis 51 None
> 1901110
Radie Device: BTS

Sweep 1ms
10.8 dEBm

Occupied Bandwidth

16.444 MHz
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Plot 9-4. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 52)
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Plot 9-5. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 60)
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Agilemt Sprctrum Anatyrer - Occupied BW
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Center 5.32 GHz
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Total Power
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OBW Power
xdB
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FCC ID: C3K1836
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Hadia 51d: Nore
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Max Hold

Span 30.2 MHz,
Sweep 1ms|

10.6 dBm

99.00 %

-26.00 dB

Plot 9-6. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 64)
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Center 5.58 GHz
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Trig: Frae Run AvglHold> 1901110
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Total Power
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Plot 9-8. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 116)
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#VBW 820 kHz

Total Power

16.450 MHz

Transmit Freq Error

% dB Bandwidth

44,155 kHz
19.89 MHz

OBW Power
xdB

FCC ID: C3K1836
IC ID: 3048A-1836

1206540 P Mo 22, 2018
Radia 51d: None

Radie Davice: BTS

Max Hold

Span 30.2 MHz,
Sweep 1ms|

11.3 dBm

99.00 %
-26.00 dB

AT

Plot 9-9. 26-dB Emission Bandwidth and 99% OB
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11.7 dBm

99.00 %
-26.00 dB
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Plot 9-10. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 149)
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Ref 18.00 dBm___
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Span 30.2 MHz
Sweep 1ms|
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99.00 %
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Plot 9-11. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 157)
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Agilemt Sprctrum Anatyrer - Occupied BW

1 E H 102:06:33 P M 22, 2018
Center Freq 5.825000000 GHz Canter Frag: 5825000000 GHx Radis 514 Nore
o Trig: Frae Run AwglHakd=> 1900110

Bartan: 10 4B Radic Davice: BTS

Ref 18.00 dBm

#Res BIW 200 kHz #VBW 820 kHz
Occupied Bandwidth Total Power
16.460 MHz

Transmit Freq Error -42.083 kHz OBW Power 99.00 %
x dB Bandwidth 19.47 MHz xdB -26.00 dB

Plot 9-12. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11a (Ch. 165)
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9.2.5.2 Main Antenna 802.11n 26-dB Emission Bandwidth

Main antenna 802.11n 26-dB Emission Bandwidth
Band Channel No. Frequency (MHz) | 26-dB Emission | 99% Occupied
Bandwidth (MHz) BW (MHz)
UNII-1 36 5180 20.21 17.54
44 5220 19.94 17.54
48 5240 19.95 17.52
UNII-2A 52 5260 19.89 17.53
60 5300 19.93 17.52
64 5320 19.93 17.51
UNII-2C 100 5500 19.89 17.54
116 5580 19.94 17.52
140 5700 19.95 17.52
UNII-3 149 5745 20.05 17.56
157 5785 19.97 17.56
165 5825 20.02 17.52

Ce 2q 5.180 0 GHz Canter Frag: 5.180000000 GHz R
Center Freg 5180000000 CHz Kttt AuglHatd 1301110
FGaimtow " #Aten: 10 48

Ref 18.00 dBm

#VBW 820 kHz Sweep 1ms|

Occupied Bandwidth Total Power

17.542 MHz
Transmit Freq Error -13.344 kHz OBW Power 99.00 %
x dB Bandwidth 20.21 MHz *dB -26.00 dB

Agilent Sprcirum Anatyzer - Ocewpled B

13 7 02,3337 P Mo 22, 2018
GHz Radis S1d None

AvglHold> 1901110

Cei 0 0 Centar Frag: 5120000000
Center Freq 5.220000000 GHz Sl

e Trig:
#Arten: 10 dB

Ref 18.00 dBm

" Span 30.2 MHz
#Res BW 200 kHz #VBW 820 kHz Sweep 1ms
Occupled Bandwidth Total Power
17.539 MHz
Transmit Freq Error -10.297 kHz OBW Power 99.00 %
x dB Bandwidth 19.94 MHz xdB -26.00 dB

Plot 9-14. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 44)
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Agilemt Sprctrum Anatyrer - Occupied BW
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Occupied Bandwidth Total Power 11.4 dEBm
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Transmit Freq Error -8.675 kHz OBW Power 99.00 %

x dB Bandwidth 19.95 MHz xdB -26.00 dB

AT

Plot 9-15. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 48)
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Occupled Bandwidth Total Power 10.6 dBm
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Transmit Freq Error -6.836 kHz OBW Power 99.00 %

x dB Bandwidth 9 -26.00 dB

Plot 9-17. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 60)
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OBW Power
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1

Plot 9-18. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 64)
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Plot 9-20. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 116)
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Agilemt Sprctrum Anatyrer - Occupied BW
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Occupied Bandwidth

" Trig: Frae Run

E 102: 152069 P M 22, 2018
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99.00 %
-26.00 dB

OBW Power
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FCC ID: C3K1836
IC ID: 3048A-1836

Plot 9-21. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 140)
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Plot 9-23. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 157)
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Agilemt Sprctrum Anatyrer - Occupied BW
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Center Freq 5825000000 GHz Genter Fra: 5226000000 Ot a Fadiy St Hore
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Ref 18.00 dBm

WRes BW 200 kHz #VBW 820 kHz
Occupied Bandwidth Total Power
17.521 MHz
Transmit Freq Error -16.665 kHz OBW Power 99.00 %
x dB Bandwidth 20,02 MHz xdB -26.00 dB

Plot 9-24. 26-dB Emission Bandwidth and 99% OBW, Main Antenna 802.11n (Ch. 165)
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FCC ID: C3K1836
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9.2.5.3 Diversity Antenna 802.11a HT20 26-dB Emission Bandwidth

Diversity Antenna 802.11n HT20 26-dB Emission Bandwidth
Band Channel No. Frequency (MHz) | 26-dB Emission | 99% Occupied
Bandwidth (MHz) BW (MHz)
UNII-1 36 5180 19.99 16.51
44 5220 19.60 16.46
48 5240 19.96 16.47
UNII-2A 52 5260 19.48 16.45
60 5300 19.58 16.46
64 5320 19.53 16.47
UNII-2C 100 5500 19.52 16.47
116 5580 19.65 16.48
140 5700 19.51 16.46
UNII-3 149 5745 19.54 16.50
157 5785 19.48 16.49
165 5825 19.58 16.47

Ref Value Canter Frag: 5.150000000 GHz R
Haf vaiue 1800 oM e Trig: Frae Run AvglHobd> 190110
A Gainlow * WAtten: 6 4B R

Ref 15.00 dBm

~ Span 30 MHz
#VBW 820 kHz Sweep 1ms,
Occupied Bandwidth Total Power
16.513 MHz
Transmit Freq Error -31.237 kHz OBW Power 99.00 %
x dB Bandwidth 19,99 MHz xdB -26.00 dB

Agllest Spevctsumn Amatyror - Occwpied B

gt 10524 103 PN M 22, 200
Center Freq 5.220000000 GHz Radie Std- Nene
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Ref 15.00 dBm

Center 5.22 GHz
wRes BW 200 kHz SVBW 820 kHz
Occupled Bandwidth Total Power 11.9 dBm
16.464 MHz
Transmit Freq Error -37.318 kHz OBW Power 99.00 %
x dB Bandwidth 19.60 MHz xdB -26.00 dB

Plot 9-26. 26-dB Emission Bandwidth and 99% OBW, Diversity Antenna 802.11n HT20 (Ch. 44)
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x dB Bandwidth 19.96 MHz xdB -26.00 dB
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Plot 9-27. 26-dB Emission Bandwidth and 99% OBW, Diversity Antenna 802.11n HT20 (Ch. 48)
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Transmit Freq Error -22.810 kHz OBW Power 99.00 %
x dB Bandwidth 19.58 MHz xdB -26.00 dB

e sTATL

Plot 9-29. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 60)
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Agilemt Sprctrum Anatyrer - Occupied BW
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99.00 %
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ans

Plot 9-30. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 64)
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Ref 15.00 dBm
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sTAn

Plot 9-32. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch.116)
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.700000000 GHz

" Trig: Frae Run

A GalnLow
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AvglHold> 1901110
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Ref 15.00 dBm
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Total Power
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% dB Bandwidth
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OBW Power
xdB
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IC ID: 3048A-1836
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Radie Davice: BTS

Max Hold

Span !

11.3 dBm

99.00 %
-26.00 dB

STATLS

Plot 9-33. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch.140)

Agllemt Spvcisum Amatyrr - Occopied B
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o
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Ref 15.00 dBm )

Center 5.745 GHz
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Occupied Bandwidth

#VBW 820 kHz

Total Power
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Transmit Freq Error
x dB Bandwidth
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OBW Power
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Sweep 1ms|

11.6 dBm

99.00 %
-26.00 dB

Center Freq: 5.785000000 GH2
WO Trig: Fras Fun
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A Gaind

AvglHeld> 1301110

Ref 15.00 dBm :

Center 5.785 GHz
#Res BW 200 kHz

Occupied Bandwidth
16.486 MHz

Transmit Freq Error -38.989 kHz

¥ dB Bandwidth
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Total Power

OBW Power
xdB
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Sweep 1ms)

11.3 dEBm

99.00 %
-26.00 dB

Plot 9-35. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch.157)
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.825000000 GHz

Center Frag: 5825000000 GHz
: Fi AvglHold> 1901110

Ref 15.00 dBm

#Res BW 200 kHz

Occupied Bandwidth
16.465 MHz

Transmit Freq Error

% dB Bandwidth

Max Hold
e

Span 30 MHz ——

#VBW 820 kHz

Total Power

-37.531 kHz OBW Power 99.00 %
19.58 MHz xdB -26.00 dB

FCC ID: C3K1836
IC ID: 3048A-1836

Plot 9-36. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch.165)
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9.2.5.4 Diversity Antenna 802.11n HT20 26-dB Emission Bandwidth

Chain B 802.11n HT20 26-dB Emission Bandwidth
Band Channel No. Frequency (MHz) | 26-dB Emission | 99% Occupied
Bandwidth (MHz) BW (MHz)
UNII-1 36 5180 19.88 17.53
44 5220 19.98 17.52
48 5240 20.01 17.52
UNII-2A 52 5260 19.90 17.53
60 5300 19.99 17.53
64 5320 19.92 17.51
UNII-2C 100 5500 19.92 17.52
116 5580 19.93 17.51
140 5700 19.99 17.52
UNII-3 149 5745 19.94 17.54
157 5785 20.12 17.54
165 5825 19.99 17.52

x dB -26.00 dB Cantar Frag: 5,180000000 GHz
o= Trig: Free Run AvglHold: 1164110
HIEGaindow BAzten: 16 4B

Ref 15.00 dBm

Clear Write
=——"\

Average |
| —

Max Hold |

Span 30 MHz
#VBW 820 kHz Sweep 1ms|

Occupied Bandwidth Total Power 11.7 dEm

17.526 MHz
Transmit Freq Error -11.495 kHz OBW Power 99.00 %
x dB Bandwidth 19,88 MHz xdB -26.00 dB

R34 AM M 23, 2118
Radis S1d None

req 5220000000 GHz
Trig: Frae Run AvglHold: 1104190
BAzten: 16 4B Radis Device: BTS

Center 5.22 GHz " Span 30 MHz
#Res BW 200 kHz FVBW 820 kHz Sweep 1ms|

Occupled Bandwlidth Total Power 11.8 dBm
17.519 MHz

Transmit Freq Error -9.929 kHz OBW Power 99.00 %

x dB Bandwidth 19.98 MHz x dB -26.00 dB

Plot 9-38. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 44)
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.240000000 GHz

—e— Trig: Frae Run

WFGainLow

Ref 15.00 dBm

Center 5.24 GHz
#Res BW 200 kHz

Occupied Bandwidth

Center Frag: 5280000000 GHz
AvglHeld: 1104110
Shsten: 16 dB

#VBW 820 kHz

Total Power

17.519 MHz

Transmit Freq Error
% dB Bandwidth

-20.051 kHz
20,01 MHz

OBW Power
xdB

FCC ID: C3K1836
IC ID: 3048A-1836

64025 &M M 23, 2018
Radia 51d: Nore

Radie Davice: BTS

Max Hold

Span 30 MHz
Sweep 1ms|

11.6 dBm

99.00 %

-26.00 dB

1

Plot 9-39. 26-dB Emission Bandwidth and 99% OBW, D

B es— ]
Center Freq 5.260000000 GHz

IF Gaind

Ref 15.00 dBm

Center 5.26 GHz
#Res BW 200 kHz

Occupied Bandwidth

+— Trig:Frase Run

Centar Frag; 5.60000000 GHz )
AvglHetd: 1104110
Whzten: 16 48

#VBW 820 kHz

Total Power

17.531 MHz

Transmit Freq Error
¥ dB Bandwidth

-12.693 kHz
19,90 MHz

OBW Power
xdB

iversity antenna 802.11n HT20 (Ch. 48)

D643 13 &M Mo 73, 2018
Radis 51d: Nore

Hadia Davice: BTS

Span 30 MHz i
Sweep 1ms|

99.00 %

-26.00 dB

A Gaind e

Ref 15.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

Cntar Frog; 5,300000000 GHz
Trig: Fras Run AvglHeld: 1164110
Wisten: 18 4B

#VBW 820 kHz

Total Power

17.528 MHz

Transmit Freq Error
¥ dB Bandwidth

-14.379 kHz
19,99 MHz

OBW Power
xdB

D945 A1 o 23, 201
Radis Std: More

Radia Davice: BTS

Span 30 MHz |
Sweep 1msjf

89.00 %

-26.00 dB

Plot 9-41. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 60)
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Agilemt Sprctrum Anatyrer - Occupied BW
I 06047 10 AM M 23, 2018
Fadio Std: None

Ref Value 21.00 dBm Center Frag: 5320000000 GHz
—e— Trig:Frae Run AvglHeld: 1104110
AFGainlow  BAmen: 16 4B Radis Davice: BTS

Ref 21.00 dBm

Max Hold

Center 5.32 GHz
WRes BW 200 kHz #VBW 820 kHz
Occupied Bandwidth Total Power 11.2 dEBm
17.507 MHz
Transmit Freq Error -7.506 kHz OBW Power 99.00 %
x dB Bandwidth 19.92 MHz xdB -26.00 dB

1

iversity antenna 802.11n HT20 (Ch. 64)

Plot 9-42. 26-dB Emission Bandwidth and 99% OBW, D

Aglient Spectyum Anatyzor - Dccwpled (P

Ce 5,500 0 Cantar Frag: 5.500000000 GH3
Center Freq S.S00000000 GHz____ Fii i AvglHatd: 1101110
W Gaindow | SAtten: 16 4B Riadio Davica: BTS

Ref 21.00 dBm___

enter 5.5 GHz B ) " span 30 MHz
#Res BW 200 kHz #VBW 820 kHz Sweep 1 ms|
Occupled Bandwidth Total Power 12.0 dBm
17.515 MHz
Transmit Freq Error -14.224 kHz OBW Power 99.00 %
x dB Bandwidth 19.92 MHz x dB -26.00 dB

Plot 9-43. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 100)

Agllemt Spectrum Anatyzmr - Occupled bW

[ 3, 2008
5.580¢ 0 Center Freq 5550000000 GHz Radis S2d None
- Fred SooNNU00 L2 Trig: Frae Run AuglHobd: 1101110

EGainiow | #Asten: 16 4B Radis Davics: BTS

Ref 21.00 dBm

Span 30 MHz
TVBW 820 kHz Sweep 1ms

Occupled Bandwidth Total Power 11.1 dBm
17.513 MHz

Transmit Freq Error -13.843 kHz OBW Power 90.00 %

x dB Bandwidth 19.93 MHz xdB -26.00 dB

i/ Alignment Completed sTans

Plot 9-44. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 116)
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5135 AM M 3, 2018

Agilemt Sprctrum Anatyrer - Occupied BW
Fadio Std: None

Center Freq 5.70 0 GHz Cantar Frag: 5700000000 GHz .
R S 0 Free un ‘AvglHatd: 1100110
FGainlow  BAmten: 16 4B Radic Davis: BTS

Ref 21.00 dBm

Max Hold

WRes BW 200 kHz #VBW 820 kHz
Occupied Bandwidth Total Power 11.2 dEBm
17.516 MHz
Transmit Freq Error -24.650 kHz OBW Power 99.00 %
-26.00 dB

x dB Bandwidth 19.99 MHz xdB

1

versity antenna 802.11n HT20 (Ch. 140)

Plot 9-45. 26-dB Emission Bandwidth and 99% OBW, Di

Aglient Spectyum Anatyy - Occwpled (7
Ce 5,745 0 Center Fraq 5745000000 GHz Ra Hone
Er!l_ELFrﬂ 2:74500000) GHz =" Trig: Free Run AvglHold: 1104110

Radis Davice: BTS

AFGaindow  SArten: 16 dB

Retziooddm

enter 5.745 GHz Span 30 MHz
#Res BW 200 kHz BVBW 820 kHz Sweep 1ms|

Occupled Bandwidth
17.544 MHz

-16.316 kHz OBW Power
19.94 MHz xdB

Total Power 11.5 dEm

99.00 %

Transmit Freq Error
-26.00 dB

x dB Bandwidth

Plot 9-46. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 149)

Agllemt Specirum Anatyror - Ocrepled W

L2 [ Mar 23, 2038
5,785 0 Canter Freq: 5.7H5000000 GHz Radis S3d None

r"Frn TG00 Gz Trig: Frae Run AuglHold: 1104190

EGainiow | #Asten: 16 4B Radis Davics: BTS

Ref 241.00 dBm

Span 30 MHz

TVBW 820 kHz Sweep 1ms

Total Power 11.5 dBm

Occupled Bandwidth
17.536 MHz

-18.832 kHz OBW Power
20,12 MHz xdB

50,00 %

Transmit Freq Error
-26.00 dB

x dB Bandwidth

STATLS

Plot 9-47. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 157)
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Agflemt Sprctrum Anatyrar - Occupied BW

oH:
AvglHald: 1001100

FCC ID: C3K1836
IC ID: 3048A-1836

52009 PM My 22, 2018
Hadis 5td: Mo

Radie Davice: BTS

Ref 18.00 dBm

Center 5.825 GHz
#Res BW 200 kHz

Occupled Bandwidth
17.520 MHz

Transmit Freq Error

x dB Bandwidth

#VBW 820 kHz

Total Power

-21.819 kHz
19.99 MHz

OBW Power
xdB

Span 30 MHz
Sweep 1ms

11.6 dBm

99.00 %
-26.00 dB

Plot 9-48. 26-dB Emission Bandwidth and 99% OBW, Diversity antenna 802.11n HT20 (Ch. 165)
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9.3 6-dB Bandwidth

9.3.1 Test Requirement:
FCC CFR 47 Rule Part 15.407 (e)
ISED RSS-247 [6.2.4]

9.3.2 Test Method:

Measurements were performed according to the procedures defined in KDB 789033- General
UNII Test Procedures New Rules v01r03 and ANSI C63.10:2013.

Spectrum Analyzer settings:

RBW = 100 kHz

VBW = 3xRBW

Trace Mode= Peak Detector (Max Hold)

Sweep time= Auto

The in-built functionality of the Spectrum Analyzer is used to measure the 6-dB bandwidth.

9.3.3 Limits:
The 6-dB Bandwidth shall be = 500 kHz.

9.3.4 Test Results:
Pass
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9.3.5 Test Data:

9.3.5.1 Main Antenna 802.11a 6-dB Bandwidth

FCC ID: C3K1836
IC ID: 3048A-1836

Main Antenna 802.11a 6-dB

Bandwidth

Channel No.

Frequency (MHz)

6-dB Bandwidth (MHz)

149

5745

15.13

157

5785

15.13

165

5825

15.12

Avg/Hold Number 110

Centar Frag: 5745000000 GHz
Trig: Fras Fiun

MEGaidow " 8Aren: 6 48

R
AvglHold> 1501110

Radie Davice: BTS

Ref 15.00 dBm

Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|

Occupied Bandwidth Total Power
17.503 MHz

-24.796 kHz OBW Power
15.13 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Cantar Frag: 5785000000 GHz
Trig: Frae Fun AuglHabd= 1501110

Ref 15.00 dBm

Center 5.785GHz
WRes BW 100 kHz

Span 30 MHz
Sweep 2.933ms

#VBW 300 kHz

Occupled Bandwidth Total Power 12.0 dEBm
17.499 MHz
-22.767 kHz OBW Power

15.13 MHz xdB

99,00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Plot 9-50. 6-dB Bandwidth, Main antenna 802.11a (Ch. 157)
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.825 0 Canter Frag 5,425000000 GHz
Center Freq 5.825000000 GHz i Free Fun Megltiotd> 1201110
#iten: 6 45

Ref 15.00 dBm

Max Hold

Span 30 MHz ——

WRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|
Occupied Bandwidth Total Power
17.502 MHz
Transmit Freq Error -22.057 kHz OBW Power 99.00 %
% dB Bandwidth 15.12 MHz xdB -6.00 dB

Plot 9-51. 6-dB Bandwidth, Main antenna 802.11a (Ch. 165)
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9.3.5.2 Main Antenna 802.11n 6-dB Bandwidth

FCC ID: C3K1836
IC ID: 3048A-1836

Main Antenna 802.11a 6-dB Bandwidth

Channel No.

Frequency (MHz)

6-dB Bandwidth (MHz)

149

5745

15.13

157

5785

15.13

165

5825

15.12

Agflent Sprcirum Anatyzer - Ocewpled B

Center Freq 5.745000000 GHz

Ref 15.00 dBm

Center 5.745GHz
WRes BW 100 kHz

Occupled Bandwidth

Canter Frag 5.745000000 GHz
n

Radio 54
Trig: Frae Rus AvglHold> 1901110

" ghrten: 6 4B

Span 30 MHz
#VBW 300 kHz Sweep 2.933ms

Total Power 12.4 dBm

17.513 MHz

Transmit Freq Error
x dB Bandwidth

-18.559 kHz
15.13 MHz xdB

99.00 %
-6.00 dB

OBW Power

Center 5.785 GHz
#Res BW 100 kHz

Occupled Bandwidth

Cantar Fraq: 5765000000 GHz
Trig: Frae Fu AuglHabd> 1801110
#Aten: 6 4B

BVBW 300 kHz

Total Power 11.9 dBm

17.499 MHz

Transmit Freq Error
x dB Bandwidth

-24.070 kHz
15.13 MHz x dB

99.00 %
-6.00 dB

OBW Power

Span 30 MHz

Plot 9-53. 6-dB Bandwidth, Main antenna 802.11n (Ch. 157)
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Agilemt Sprctrum Anatyrer - Occupied BW

0 i I 03:25: 10 P Mar 22, 2018
enter Freq 5.825 0 Canter Frag. 5525000000 GHz Radic 54 None
Center Freg 3.823000000 CHz o Trig: Frae Run AwglHakd=> 1900110
HFGainLow BAmtan: § dB

Ref 15.00 dBm

Max Hold

Span 30 MHz ——

WRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms|
Occupied Bandwidth Total Power
17.488 MHz
Transmit Freq Error -26.087 kHz OBW Power 99.00 %
% dB Bandwidth 15.12 MHz xdB -6.00 dB

Plot 9-54. 6-dB Bandwidth, Main antenna 802.11n (Ch. 165)
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FCC ID: C3K1836
IC ID: 3048A-1836

9.3.5.3 Diversity Antenna 802.11a HT20 6-dB Bandwidth

Chain A 802.11n HT20 6-dB

Bandwidth

Channel No.

Frequency (MHz)

6-dB Bandwidth (MHz)

149

5745

15.14

157

5785

15.12

165

5825

15.12

Plot 9-55.

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Agflent Sprcirum Anatyzer - Ocewpled B

Ref Value 22. Canter Frag: 5745000000 GHz
ot Vaiue 00 dBm : Free Run AvglHobd: 1104110

Ref 22.00 dBm

Center 5.745 GHz
WRes BW 100 kHz

#VBW 300 kHz
Total Power 121
16.329 MHz

-27.171 kHz OBW Power 94,
15.14 MHz xdB

Span 30 MHz
Sweep 2.933ms

dBm

.00 %
-6.00 dB

Occupled Bandwidth

Transmit Freq Error
x dB Bandwidth

Center Freq 5.7H5000000 GHz
= Trig: Free Ru AvglHold: 1104190
BAzten: 16 4B

Center 5.785 GHz
#Res BW 100 kHz

BVBW 300 kHz
Total Power 1.7

16.327 MHz
-28.527 kHz OBW Power 99,
15.12 MHz x dB

Span 30 MHz

dBm

.00 %
-6.00 dB

Plot 9-56. 6-dB Bandwidth, Diversity antenna 802.11a HT20 (Ch. 157)
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.825 0 Canter Frag 5,425000000 GHz
Center Freq 5.825000000 GHz i Free Fun Megltiotd> 1201110
#iten: 6 45

Ref 15.00 dBm

Max Hold
e

Span 30 MHz ——

wRes BW 100 I‘.H; #VBW 300 kHz Sweep 2.933 ms|
Occupied Bandwidth Total Power 11.2 dEBm
17.496 MHz
Transmit Freq Error -22.118 kHz OBW Power 99.00 %
% dB Bandwidth 15.12 MHz xdB -6.00 dB

Plot 9-57. 6-dB Bandwidth, Diversity antenna 802.11a HT20 (Ch. 165)
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9.3.5.4 Diversity Antenna 802.11n HT20 6-dB Bandwidth

FCC ID: C3K1836
IC ID: 3048A-1836

Chain B 802.11n HT20 6-dB Bandwidth

Channel No. Frequency (MHz) 6-dB Bandwidth (MHz)

149 5745 15.13

157 5785 15.12

165 5825 15.12

Agflent Sprcirum Anatyzer - Ocewpled B

Cel g 5.745 0 Cantar Frag: 6745000000 GH
Center Freq 5.745000000 GHz ':: ’“'F:“ M’I":‘dﬂmno

el f.

Ref 15.00 dBm

Center 5.745GHz " span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2,933 ms

Occupled Bandwidth Total Power 12.3 dBm
17.496 MHz

Transmit Freq Error -26.420 kHz OBW Power 99.00 %

x dB Bandwidth 15.13 MHz xdB -6.00 dB

Canter Frag 578500000 GHz
™ Trig: Frae Ru AuglHobd>130/110
™ sarten: § 4B

Center 5.785 GHz " Span 30 MHz
#Res BW 100 kHz FVBW 300 kHz Sweep 2.933 ms||

Occupled Bandwidth Total Power 11.8 dBm
17.490 MHz

Transmit Freq Error -21.422 kHz OBW Power 99.00 %

x dB Bandwidth 15.12 MHz x dB -6.00 dB

Plot 9-59. 6-dB Bandwidth, Diversity Antenna 802.11n HT20 (Ch

. 157)
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Agilemt Sprctrum Anatyrer - Occupied BW

Center Freq 5.825 0 Canter Frag 5,425000000 GHz
Center Freq 5.825000000 GHz i Free Fun Megltiotd> 1201110
#iten: 6 45

Ref 15.00 dBm

Max Hold

Span 30 MHz ——

wRes BW 100 I‘.H; #VBW 300 kHz Sweep 2.933 ms|
Occupied Bandwidth Total Power 11.3 dEBm
17.484 MHz
Transmit Freq Error -22.618 kHz OBW Power 99.00 %
% dB Bandwidth 15.12 MHz xdB -6.00 dB

Plot 9-60. 6-dB Bandwidth, Diversity Antenna 802.11n HT20 (Ch. 165)
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9.4 Maximum Conducted Output Power

9.4.1 Test Requirement:
FCC CFR 47 Rule Part 15.407 (a)
ISED RSS-247 [6.2]

9.4.2 Test Method:

Measurements were performed according to the procedures defined in KDBs 789033- General
UNII Test Procedures New Rules v01r03, 662911 D01 Multiple Transmitter Output v02r01, and
ANSI C63.10 2013.

Spectrum Analyzer settings:

Average Power:

RBW= 1 MHz

VBW= 3 MHz

Detector = RMS

Trace Mode= Average over 100 traces

Sweep time= Auto

Sweep Point = 2*Span/RBW

Span= large enough to encompass the 26-dB Emission Bandwidth or alternatively the 99%
Occupied Bandwidth.

Use the band power measurement function to integrate the power over the 26-dB Emission
Bandwidth or 99% Occupied Bandwidth.

9.4.3 Limits:
15.407: The maximum conducted output power shall not exceed the limits given the following
table for antennas that do not exceed a directional gain > 6dBi:

Band of Operation 15.407 Limit
(MHz)
5150 — 5250 24 dBm
5250 — 5350 24dBm or 11 dBm + 10 log (B)(")
5470 — 5725 24dBm or 11 dBm + 10 log (B)("
5725 — 5825 30 dBm

Note(1): B is the 26-dB Emission bandwidth of signal in MHz.
RSS-247: The maximum conducted output power and/or EIRP shall not exceed the limits given
the following table:

Band of Operation (MHz) | RSS-247 Conducted Output RSS-247 E.I.R.P Limit
Power Limit
5150 — 5250 -- 23 dBm or 10 + 10 log (B)("
5250 — 5350 24 dBm or 11 + 10 log (B)™" 30 dBm or 17 + 10 log (B)")
5470 — 5725 24 dBmor 11 + 10 log (B)®" 30 dBm or 17 + 10 log (B)")
5725 — 5825 30 dBm --

Note(1): B is the 99% Occupied Bandwidth of the signal in MHz.

9.4.4 Test Results:
Pass. See Section 9.5.5 for test data.
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9.5 Power Spectral Density

9.5.1 Test Requirement:
FCC CFR 47 Rule Part 15.407 (a)
ISED RSS-247 [6.2]

9.5.2 Test Method:

Measurements were performed according to the procedures defined in KDBs 789033- General
UNII Test Procedures New Rules v01r03, 662911 D01 Multiple Transmitter Output v02r01, and
ANSI C63.10 2013.

Spectrum Analyzer settings for devices operating in the bands 5.15 — 5.25 GHz, 5.25 -
5.35GHz, and 5.47 — 5.725GHz:

RBW= 1 MHz

VBW= 3 MHz

Detector = RMS

Trace Mode= Average over 100 traces

Sweep time= Auto

Sweep Point = 2*Span/RBW

Span= large enough to encompass the 26-dB Emission Bandwidth or alternatively the 99%
Occupied Bandwidth. Use the peak marker function to identify the Maximum Power Spectral
Density

Spectrum Analyzer settings for devices operating in the bands 5.725 — 5.85 GHz:
RBW= 100 kHz

VBW= 300 kHz

Detector = RMS

Trace Mode= Average over 100 traces

Sweep time= Auto

Sweep Point = 2*Span/RBW

Span= large enough to encompass the 26-dB Emission Bandwidth or alternatively the 99%
Occupied Bandwidth. Use the peak marker function to identify the Maximum Power Spectral
Density

Offset is added if measurements are performed using a reduced resolution bandwidth 100 kHz,
add 10* log (500KHz/RBW USED) to the measured result.
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9.5.3 Limits:

15.407: The Maximum Power Spectral Density shall not exceed the limits given the following
table for antennas that do not exceed a directional gain > 6dBi:

Band of Operation 15.407 Limits
(MHz)
5150 — 5250 11dBm/MHz
5250 — 5350 11dBm/MHz
5470 — 5725 11dBm/MHz
5725 — 5825 30dBm/500kHz
Band of Operation RSS-247 Limits
(MHz)
5150 — 5250 10dBm/MHz e.i.r.p.
5250 — 5350 11dBm/MHz*
5470 — 5725 11dBm/MHz*
5725 — 5825 30dBm/500kHz

For antenna gains >6dBi, the conducted PSD limits are reduced by the amount it exceeds 6dBi.

9.54 Test Results:
Pass.
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9.5.5 Test Data

9.5.5.1 Main Antenna 802.11a Maximum Conducted Output Power

FCC ID: C3K1836
IC ID: 3048A-1836

Main antenna 802.11a Maximum Conducted Output Power
Chan. | Freq. | Average | Duty Total 15.407 | RSS- 15.407 | RSS-247
No. (MHz) | Power cycle Power | Limit 247 Margin | Margin
(dBm) correction | (dBm) | (dBm) | Limit (dB) (dB)
factor (dBm)
(dBm)
36 5180 7.95 0.21 8.16 23.80 -- -15.64 --
44 5220 7.87 0.21 8.08 23.80 -- -15.72 --
48 5240 7.89 0.21 8.10 23.80 -- -15.70 --
52 5260 7.98 0.21 8.19 23.68 22.96 -15.49 -14.77
60 5300 8.07 0.21 8.28 23.71 22.96 -15.43 -14.68
64 5320 8.04 0.21 8.25 23.71 22.97 -15.46 -14.72
100 5500 7.81 0.21 8.02 23.99 23.17 -15.97 -15.15
116 5580 7.92 0.21 8.13 23.89 23.16 -15.76 -15.03
140 5700 8.17 0.21 8.38 23.99 23.16 -15.61 -14.78
149 5745 7.90 0.21 8.11 30.00 30.00 -21.89 -21.89
157 5785 8.15 0.21 8.36 30.00 30.00 -21.64 -21.64
165 5825 8.01 0.21 8.22 30.00 30.00 -21.78 -21.78
Main antenna 802.11a E.I.R.P
Channel | Frequency | Total Antenna | E.LR.P RSS-247 RSS-247
No. (MHz) Power Gain (dBm) E.LR.P E.LR.P.
(dBm) (dBi) Limit Margin (dB)
(dBm)
36 5180 8.16 6.20 14.36 21.96 -7.60
44 5220 8.08 6.20 14.28 21.98 -7.70
48 5240 8.10 6.20 14.30 21.97 -7.67
52 5260 8.19 6.20 14.39 28.96 -14.57
60 5300 8.28 6.20 14.48 28.96 -14.48
64 5320 8.25 6.20 14.45 28.97 -14.52
100 5500 8.02 5.90 13.92 29.17 -15.25
116 5580 8.13 5.90 14.03 29.16 -15.13
140 5700 8.38 5.90 14.28 29.16 -14.88
149 5745 8.11 5.60 13.71 -- -
157 5785 8.36 5.60 13.96 - -
165 5825 8.22 5.60 13.82 -- -
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9.5.5.2 Main Antenna 802.11a Maximum Power Spectral Density

FCC ID: C3K1836
IC ID: 3048A-1836

UNII-1 Main antenna 802.11a Maximum Power Spectral Density/MHz

RSS-
Duty Total 247
Measured | Cycle | 1ol | Total | ppop | 15407 1 ppp | 45 497 | RSS-
Chan. | Freq. PSD Ant. Limit . 247
PSD/MHz corr. . PSD PSD | Margin .
No. (MHz) dBm Gain dBm . Margin
(dBm) factor ( ) dBi dBm | ( ) | Limit (dB) dB
(dBm) MHz (dBi) (MHZ) MHz dBm (dB)
(MHZ)
36 5180 -2.20 0.21 -1.99 6.20 4.21 10.80 | 10.00 | -12.79 | -5.79
44 5220 -2.09 0.21 -1.88 6.20 4.32 10.80 | 10.00 | -12.68 | -5.68
48 5240 -2.21 0.21 -2.00 6.20 4.20 10.80 | 10.00 | -12.80 | -5.80
UNII-2A and UNII-2C main antenna 802.11a Maximum Power Spectral Density/MHz
D Total | 15.407 | RSS-247
Channel | Frequency “Pngzs"l\'nr:g cofl}:z:lﬁon PSD Limit Limit &zf;.z Rnﬁ:;gﬁf
No. (MHz) (dBm) | factor | (227 | @Bm, | dBm |7 4g) (dB)
(dBm) MHz MHz MHz
52 5260 -2.04 0.21 -1.83 10.80 11.00 | -12.63 -12.83
60 5300 -2.03 0.21 -1.82 10.80 11.00 | -12.62 -12.82
64 5320 -2.12 0.21 -1.91 10.80 11.00 | -12.71 -12.91
100 5500 -2.24 0.21 -2.03 11.00 11.00 | -13.03 -13.03
116 5580 =217 0.21 -1.96 11.00 11.00 | -12.96 -12.96
140 5700 -2.00 0.21 -1.79 11.00 11.00 | -12.79 -12.79
UNII-3 main antenna 802.11a Maximum Power Spectral Density/500kHz
Duty .
ch Measured cycle jlotal L 5.'4(.)7 RS.S 2.47 15.407 RSS-247
an. | Freq. . PSD Limit Limit . ,
No (MHz2) PSD/500kHz | correction dBm dBm dBm Margin Margin
: (dBm) factor ( ) | ( ) | ( ) | (dB) (dB)
(dBm) 500 kHz 500 kHz 500 kHz
149 5745 -4.32 0.21 -4.11 30.00 30.00 -34.11 -34.11
157 5785 -3.73 0.21 -3.52 30.00 30.00 -33.52 -33.52
165 5825 -4.17 0.21 -3.96 30.00 30.00 -34.11 -34.11
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Plot 9-61. Maximum

Plot 9-62. Maximum

Agflemt Sprcteum Anatyrer - Chasel P

Avg/Hold Number 200

7.95 dBm 119.42 Mk

B 06:19:42 &M M 73, 2018
Canter Fraq: 5.180000000 GHz Hadia 51d: Nore

—e— Trig: Frae Run AvglHold: 2006200

Shsten: 16 dB Radia Davice: BTS

Span 29.13 MH;
#VBW 3 MHz Sweep 1ms|

Power Spectral Density

-64.93 dBm /Hz

7.87 dBm /19.9 MH:

b ] DE25043 &M M 23, 2018
Center Freq 5220000000 GHz Radie 51 None
Trig: Frae Run AvglHold: 2001200

AT Gain:Low SAsten: 16 dB Radie Davice: BTS

Span 29.85 MH.
#VBW 3 MHz Sweep 1ms

Power Spectral Density

-65.12 dBm /Hz

7.89 dBm /19.49 M+

D270 AM Mar 23, 20118
Cantar Fraq 5240000000 GHz Radis 51 Nane
Trig: Frae Run AuglHold: 200200

FGaindow | #Asten: 16 48 Radis Davics: BTS

#VBW 3 MHz
Power Spectral Density

-65.00 dBm iHz

FCC ID: C3K1836
IC ID: 3048A-1836

. 36)

. 44)

Plot 9-63. Maximum Conducted Output Power and PSD, Main antenna 802.11a (Ch. 48)

Report#: R-TR484-FCCISED-UNII-3

Issued: Jun 07, 2018
Microsoft EMC Laboratory

Page 54 of 145





