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1 Record of Revisions

FCC ID: C3K1855
IC ID: 3048A-1855

Revision | Date Section Page(s) Summary of Changes | Author/Revised By:
1.0 06/12/2019 All All Version 1.0 Nisha Nandakumar
2.0 07/02/2019 |5.3.1 9 Antenna Gain Nisha Nandakumar
Calculation updated
and Main MIMO
antenna designations
removed
9.15 17 Update to Chain0 & 1
9.6 148 Limit updated to -30 dBc
3.0 07/15/2019 |5.1 8 Included note on USB | Daniel Salinas
charging cable for
radiated measurements
9.5 86 Removed “limit” from

total data column and
updated the PSD limit
value

Report#: R-TR516-FCCISED-WLAN-3

Issued: July 15, 2019

Microsoft EMC Laboratory

Page 2 of 207



. .
mm Microsoft FCC ID: C3K1855

IC ID: 3048A-1855

Table of Contents

1 RECOM Of REVISIONS ...ccoiiiiiiiii ettt e ettt e e e e e e e e aaba e eeas 2
2 Deviations from STANCAITS. ..........uuuiieeie et 7
3 Facilities and ACCIeditatiONS ............ccoeiiiiiiiiiiii et 7
3.l TESEFACIHY . ..un e 7
3.2 ACCIEAITALIONS ...ttt ettt e e e e et e e e e e e e e e nn s 7
IR B =S A =0 U] o]0 1= o PSPPSR 7

4 Measurement UNCEITAINTY .........ooiiuuieiiiiie ettt et e et e e e eaanas 7
LS o 0o [ T 0 == Tod o] (o 8
5.1  TeSt CONFIGQUIALIONS ......uuiiiieeeie ettt ettt e e e e e e et e e e e e e e eeenenanns 8
5.2  Environmental CoNAItIONS .........cuuuuuuiiieeiiiiiiiie e e e 9
5.3  ANtenNa REQUITEMENTS .......coiiiiiiiiiiiie ettt e e s 9
531 ANENNA GAIN ..o 9

5.4  Equipment ModifiCatioNS.............iiiiiiiiii e 9
T T B T (=130 ) N =] 1T PPN 9

6  TeSt RESUILS SUMMANY ....couiiiiiii e e e e e e e e e et e e et e e et e eens 10
7 TeSEEQUIPMENT LIST... . ittt ettt et e et e e e et e e e e eaa e eees 11
8 TSt SItE DESCIIPIION ... ettt ettt ettt e e e e e e et et e e e e et e e e e e e eees 14
8.1 Radiated EMISSIONS TESE SIE .....ciieiiiieiiiiii et eeenes 14
8.1.1  Radiated Measurements in 9KHz- 30 MHZ ............ccoviiiiiiiiiiiieeeeee e 14
8.1.2 Radiated Measurements in 30 MHz - 1000 MHZ ............cooiiiiiiiiieeeeeee e 14
8.1.3  Radiated Measurements above 1GHZ ...........cc.uuviiiiiieeiiiiiiiiee e 14

8.2  Antenna port conducted MEASUIEMENLS ...........uuiiieeiiiiiiiiiiie e e e et eeeeeeeeenens 14
8.3 TSt SEUP DIagramMS .. .ccuuiiiiii et e e 15

9 Test RESUIS- CONAUCTEM ......coeviiiiiie et 17
LS TR R I 0§ 4 [ 17
9.1.1  TeSt REQUITEIMENE .....vviiiiiiie e e ettt e e e et e e e e e e e e et e e e e e e e e e e nnnnnneeeeas 17
0.1.2 TSt MELNOM: ..ot e e e e e e e e 17
9.1.3  SamPle CalCUIALION: .......eeiieeeeei ittt e e e e e e e e e e e e e nnnaeneeeeas 17

R O I 1 £ SRRSO 17
.15 TeSERESUILS: ..ot e e e 17

e S T =T B B 7 - SRRSO 18

9.2 DTS BanUWIth .....coooeiiiii e 22
9.2.1  TeSt REQUITEIMENE .. ..uvviiiiiie e e e ettt e e e et e e e e e e e s et e e e e e e e e s e s nnnnnnaeeeas 22
Report#: R-TR516-FCCISED-WLAN-3 Issued: July 15, 2019 Page 3 of 207

Microsoft EMC Laboratory



B8 Microsoft

FCC ID: C3K1855
IC ID: 3048A-1855

9.2.2  TeStMethod: ..o 22
0.2.3  LIMIES: oo 22
0.24  TeStRESUIS: ...ccoiiiiii 23
.25  TeStDatA: ..coeeiiieiieee e 25
9.3 99% BanUWItN .....ccoeeiiiiiie e 45
S N I I CYS (=T U103 =T o | O USSPPPRTT 45
9.3.2 TeStMethod: ..o 45
SR 20 N I 11 01 PP PUO PO UPPPPPPPPRPRIN 45
0.314  TeSERESUIS: ..o 46
0.3.5 TSI DALA: ..eeeiiieeeiiiiiie ettt 48

LS B © 1111 o U 0111 P 68
9.41  TeSt REQUIFEMENT: .......oiiiiiiiiiiiie et 68
942  TeStMethod: ..o 68
9.43  Sample CalCUlation:...........cciiiiiiiiiiiiiiiiiie ettt eeeeees 68
B IR 01 £ P UPRR P 68
.45  TeStRESUIS: ..ot 69
9.5  POWET SPECLIAI DENSILY ....ueeiieiieee ettt e et e et e e e e e e e e et e e e e eaaaaeeeenes 85
9.5.1  TeSt ReQUIFEMENT: ......ooiiiiiiiiiiiii e 85
9.5.2  TeStMethod: .....ccooiiiiii 85
9.5.3  Sample CalCUlation:...........couiiiiiiiiiiiiii et eeeees 85
0.5.4 LIMIES: oo 85
0.5.5 TeSERESUIS: ..ot e e 86
RN G B =T B B 7 | - SRR 87
9.6 Conducted SPUriOUS EMISSIONS.........iiiiiiiiiiiiiiiiie et eeeeeiene 107
0.6.1  TeSt REQUINEMENT: ...t e e e e e e e et e e e e e e e eeeeaaans 107
9.6.2  TeSEMELNOM: ....ccoiiiiiieiii e 107
e TG T I 01 £ EOR SR 107
9.6.4 TeSERESUIL: .....coe e 107

e SR T =T B D7 - SRR 108
9.7 Conducted Band EAge EMISSIONS ........cccuuuiiiiiiiiiieiiii et 148
0.7.1  TeSt REQUITEIMENE .....uviiiiiieeee ettt e e ettt e e e e e e e e e e e e e e s e e nnnneneeeeas 148
9.7.2  TeSEMELNOM: ...t 148
e T I 1 SRS 148
Report#: R-TR516-FCCISED-WLAN-3 Issued: July 15, 2019 Page 4 of 207

Microsoft EMC Laboratory



B8 Microsoft

FCC ID: C3K1855
IC ID: 3048A-1855

9.7.4  TeStRESUIL: ..o 148
.75 TeSEDAIA: ..ceieeiiieie e 149
9.8 Radiated Spurious and Band Edge EMISSIONS ............oviiiiiiiiiiiiiiiiieeeiii e 165
9.8.1  TeSt REQUIFEMENT: ......oiiiiiiiiiiiiii et 165
9.8.2  TeStMethod: ......coooiiiiii 165
0.8.3 LIMIES: oo 168
9.8.4  TeStRESUIL ..o 168
.85  TeSEDAA: ..oeeiiiiiiiieeee e 169
9.9 AC Line Conducted EMISSIONS ........uuiiiiiiiiiiiiiiiie et 204
9.9.1  TeSt REQUIFEMENLS ......cciiiiiiiiiiiie e e e e e e s e e e e e e e e e e e e e e e e eeaaaans 204
9.9.2  TeSEMELNOU ......coiiiieiiie e 204
9.9.3 LMt 204
9.9.4 TeStRESUIL ..o 204
.95 TeSEDAIA: ..o iiiiiiiieee e 205
Report#: R-TR516-FCCISED-WLAN-3 Issued: July 15, 2019 Page 5 of 207

Microsoft EMC Laboratory



. .
mn Microsoft FCC ID: C3K1855

IC ID: 3048A-1855

Test Report Attestation

Microsoft Corporation
Model: 1855
FCC ID: C3K1855
IC ID: 3048A-1855

Applicable Standards

Specification Test Result
FCC 47CFR Rule Parts 15.207, 15.209, 15.247 Pass
Innovation, Science and Economic Development Pass
Canada RSS-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 previously issued report number R-TR516-FCCISED-WLAN-2 issued July 2",
2019.

b

= ,
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Written By: Reviewed/ Issued By:

Nisha Nandakumar Daniel Salinas

Radio Test Engineer Radio 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.

Testitem Uncertainty Unit
Radiated disturbance (30 MHz to 1 GHz) 5.99 dB
Radiated disturbance (1 GHz to 18 GHz) 5.12 dB
Radiated disturbance (18-26.5 GHz) 4.86 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 83 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-TR516-FCCISED-WLAN-3 Issued: July 15, 2019 Page 7 of 207
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5 Product Description

Company Name:

Microsoft Corporation

Address:

One Microsoft Way

City, State, Zip:

Redmond, WA 98052-6399

Customer Contact:

Chaitrali Limaye

Functional Description
of the EUT:

Radio transceiver device with IEEE 802.11a/b/g/n/ac MIMO radio
supporting 20/40/80MHz bandwidths, Bluetooth 5.0.

Model: 1855
FCC ID: C3K1855
IC ID: 3048A-1855

Radio under test:

IEEE 802.11 b/g/n MIMO Radio supporting 20 and 40MHz Bandwidth
(2.4 GHz- 2.4835 GHz)

Modulation(s):

CCK, BPSK, OFDM, and QAM modulation

Antenna Information:

Integral Antenna.

Manufacturer declared Antenna Gain:
Chain 0: 3.3dBi
Chain 1: 2.7dBi

EUT Classification:

DTS

Equipment Design State:

Prototype/Production Equivalent (EV3)

Equipment Condition:

Good

Test Sample Details:

RF Conducted Test Sample- S/N- A24964030091844A

RF Radiated Test Sample-S/N- 900218190956, 900054391556

5.1 Test Configurations

Test software “QRCT4” (V 4.0.00113) was used to program the EUT to transmit continuously.
All modes of operation were investigated initially with full testing performed on the worst-case
modes. This report contains data from the following worst-case modes of operation:
802.11b: 1Mbps
802.11g: 6Mbps
802.11n: MCSO

All radiated testing reported was performed with the USB charging cord connected as these
results were worst case.

Report#: R-TR516-FCCISED-WLAN-3
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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
The antennas are permanently attached and there are no provisions for connection to an
external antenna.

5.3.1 Antenna Gain

Antenna Gain
Frequency Band Wi-Fi Chain O _ Wi-Fi Chain 1 _ Total Anter_ma Gain
(MH2) Antenna Pe_:ak Gain Antenna Pt_eak Gain (dBi)
(dBi) (dBi)
2400 — 2483.5 3.3 2.7 3.01 (Uncorrelated)
2400 — 2483.5 3.3 2.7 6.02 (Correlated)

Simultaneous transmission on both transmit chains was observed to be the worst-case mode of
operation for all test cases. Since OFDM transmit signals in CSD modes are correlated only
over small bandwidths, and not over the entire signal bandwidth, the combined in-band gain for
total power is considered as uncorrelated and calculated using the following formula as
specified in KDB 662911 DO1 Multiple Transmitter Output vO2r01:

Uncorrelated Directional gain = 10log [(101/1° + 10%2/10+ ., + 10CN/10)/Nnt]dBI

In the case that G1 =3.3dBi, G2=2.7dBi:
Uncorrelated Directional gain = 10log [(10%1/1° + 10%2/%9)/Nant] = 10log[(1033/2° + 102719)/2] =
3.01dBi

Since OFDM transmit signals in CSD modes are correlated over small bandwidths, the total
gain will influence PSD measurements. The combined gain for PSD is considered to be
correlated and calculated using the following formula as specified in KDB 662911 D01 Multiple
Transmitter Output vO2r01.:

Correlated Directional gain = 10log [(10%1/2° + 10%2/20+ _ + 10%N/20)2/Nayy] dBi

In the case that G1 =3.3dBi, G2=2.7dBi:
Correlated Directional gain = 10log [(10%1/2° + 10%229)2/Nant] = 10log [(10%%/2° + 1027/20)2/2] =
6.02dBi

5.4 Equipment Modifications
No modifications were made during testing.

5.5 Dates of Testing
Testing was performed from March 28" to May 30", 2019.
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o FCC CFR 47/ Limit Test
Test Description ISED Rule Part Result
Duty Cycle Reporting & Reporting & N/A
Measurements Measurements
Purposes only
6dB Bandwidth 15.247 (a)(2) = 500kHz Pass
RSS-247 [5.2]
Occupied Bandwidth Reporting & Reporting & N/A
Measurements Measurements
Purposes only
Output Power 15.247 (b)(3) <1 Watt Pass
RSS-247 [5.4]
Equivalent Isotropic RSS-247 [5.4] < 4 Watt Pass
Radiated Power
Power Spectral Density 15.247 (e) < 8dBm/3kHz Pass
RSS-247 [5.2]
Conducted Band 15.247 (d) At least 20dBc Pass
Edge/Spurious Emissions | RSS-247 [5.5]
Radiated Spurious 15.205, 15.209 FCC CFR 47 15.209
Emissions/ Restricted RSS-247 [5.5] limits Pass
Band Emissions RSS-Gen [8.9] RSS-Gen [8.9]
AC Power Line Conducted | 15.207 FCC CFR 47 15.207 Pass
Emissions RSS-Gen [8.8] limits
RSS-Gen [8.8]
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7 Test Equipment List

FCC ID: C3K1855
IC ID: 3048A-1855

Equipment used for Radiated and Conducted Measurements
Manufacturer Description Model # Asset # CallDbLaetlon

Rohde & Schwarz EMI Test Receiver | ESU40 RF-192 4/10/2020

Rohde & Schwarz EMI Test Receiver | ESU40 RF-248 4/11/2020

Rohde & Schwarz EMI Test Receiver | ESU40 RF-229 4/10/2020

Keysight Spectrum N9010A EMC-1213 | 11/8/2019
Analyzer

Agilent Spectrum N9030A EMC-607 | 2/10/2020
Analyzer

Agilent Spectrum N9030A EMC-061 | 4/23/2020
Analyzer

Sunol Sciences Antenna - JB6 EMC-639 | 8/17/2019
Broadband Hybrid

ETS-Lindgren Antenna 3117-PA EMC-858 | 10/8/2019

ETS-Lindgren Antenna 3117-PA RF-139 6/1/2019

ETS-Lindgren Antenna — 3160-09 RF-179 7/30/2019
Standard Gain

ETS-Lindgren Antenna — 3160-10 EMC-602 | 6/5/2019
Standard Gain

Rohde & Schwarz Custom Filter SFUNIT RX RF-322 12/4/2019
Bank+PreAmp

Rohde & Schwarz Custom Filter SFUNIT RX RF-323 11/29/2019
Bank+PreAmp

Rohde & Schwarz | Pre-Amp TS-PR26 RF-199 11/29/2019

Rohde & Schwarz | Switch and Control | OSP130 RF-569 7/23/2019
Unit

Rohde & Schwarz | Switch and Control | OSP130 RF-018 12/4/2019
Unit

Rohde & Schwarz | Switch and Control | OSP130 RF-249 11/29/2019
Unit

Rohde & Schwarz | Switch and Control | OSP150 RF-019 12/4/2019
Unit

Rohde & Schwarz | Switch and Control | OSP150 RF-250 11/29/2019
Unit

Murata RF Cable MXJAO01JA1000 RF-828 N/A

Report#: R-TR516-FCCISED-WLAN-3
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Manufacturer Description Model # Asset # Calllslrjztlon
Digi-Key RF Cable MXFR0O1JA1000 RF-847 N/A
Micro-Coax RF Cable UTI Flex RF-359 N/A
Micro-Coax RF Cable UTI Flex RF-354 N/A
Huber & Suhner | RF Cable SucoFlex 100 RF-452 N/A
Huber & Suhner | RF Cable SucoFlex 100 RF-350 N/A
Huber & Suhner | RF Cable SucoFlex 102A RF-269 N/A
PCE Climate Meter PCE-THB 40 EMC-1207 9/28/2019
PCE Climate Meter PCE-THB 40 EMC-1206 9/28/2019
Madge Tech THP Monitor PRHT Temp 2000 | EMC-170 10/18/2019
Micro-Coax RF Cable UTI Flex RF-647 N/A
Micro-Coax RF Cable UTI Flex RF-646 N/A
Micro-Coax RF Cable UFA210A-Q- EMC-648 N/A
2755-3005GU
Micro-Coax RF Cable UFA0311-1-0787- | EMC-351 N/A
50U50U
Micro-Coax RF Cable UFB311A-0-2756- | EMC-865 N/A
5005G0
Micro-Coax RF Cable UFA210A-0-0787- | RF-297 N/A
300300
Teledyne RF Cable 57500 EMC-1025 N/A
Micro-Coax RF Cable UFC142A RF-274 N/A
Pasternack Attenuator PE7004-6 EMC-950 8/17/2019
MCL Attenuator BHBW-S6- RF-710 N/A
2W263+
Pasternack Attenuator PE7087-6 RF-801 N/A
Rohde & Software EMC-32 RF-464 N/A
Schwarz VV10.01.00

Report#: R-TR516-FCCISED-WLAN-3
Microsoft EMC Laboratory
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FCC ID: C3K1855
IC ID: 3048A-1855

Equipment used for Line Conducted Emissions Measurement
Manufacturer Description Model # Asset # Calibration Due
Rohde & EMI Test ESU RF-604 12/26/2019
Schwarz Receiver
Teseq EUT LISN NNB 51 EMC-057 6/7/2019
Micro-Coax RF Cable UFA210A-1- EMC-367 N/A
1800-50U50U
ETS-Lindgren TILE SW Version 7.2.5.7 | EMC-985 N/A
PCE THP Monitor PCE THB 40 EMC-1208 9/28/2019
Fluke Multimeter 87v EMC-650 7/30/2019
Chroma AC Power 61602 EMC-055 N/A
source

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

applicable.
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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 placed on the ground plane between the receiving antenna and the EUT to meet
Site VSWR requirements in accordance with ANSI C63.4:2014.

8.1.1 Radiated Measurements in 9kHz- 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 hon-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 vertical
standing mode 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 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.

8.2 Antenna port conducted measurements

All antenna port conducted measurements were performed on a bench-top setup consisting of a
spectrum analyzer, power meter (as necessary), splitters/combiners (as necessary),
attenuators, and pre-characterized RF cables.

The correction factors between the EUT and the spectrum analyzer were added internally in the
analyzer settings, where applicable. The plots displayed take these correction factors into
account.

Report#: R-TR516-FCCISED-WLAN-3 Issued: July 15, 2019 Page 14 of 207
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8.3 Test Setup Diagrams

EUT
(X1 1
aaen
1 1]
... Attenuator

Spectrum Analyzer/ Power Meter

Figure 1. Test Setup for Antenna port conducted measurements

Base of Loop at 1m

< 3m Measurement Distance

Antenna Height Sran 1-4m

EUT @ 80cm

Chamber Ground Plane

(111}

Control sese
PC 8880 | Pre-Amp
e

Figure 2. Test Setup for Radiated measurements in 30MHz- 1GHz Range
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3

3m Measurement Distance

Antenna Height Fixed at 1.5m

aeees
Control sses b
PC 08 |
A

Figure 3. Test Setup for Radiated measurements in 1GHz- 18GHz Range

.

3m Measurement Distance

Pre-Amp

EUT@ 1.5m

Antenna Height fixed at 1.5m

Figure 4. Test Setup for Radiated measurements >18GHz
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9 Test Results- Conducted
9.1 Duty Cycle

9.1.1 Test Requirement:
Reporting and measurement purposes only.

9.1.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10: 2013.

Spectrum Analyzer Settings:

RBW = Occupied Bandwidth if possible; otherwise, set RBW to the largest available value
VBW = RBW = Signal Period

Detector = Peak

Span =0 Hz

Sweep points > 100

9.1.3 Sample Calculation:

e.g. [8.60/8.67] = 0.9919*100=99.19%

If duty cycle >98% then the correction factor is 0, else the correction factor is calculated as
follows.

Duty Cycle Correction Factor = 10 log*(1/DC) =10 log (1/0.92) =0.362dB

9.1.4 Limits:
Reporting and measurement purposes only. Duty Cycles > 98% are considered to have a Duty
Cycle Correction Factor = 0dB.

9.1.5 Test Results:

Mode Chain 0/1 On Time Period (ms) | Duty Cycle Duty Cycle

(ms) (%) Correction

Factor (dB)
802.11b 0 8.595 8.670 99.135 0.000
802.11b 1 8.579 8.645 99.237 0.000
802.11¢g 0 1.585 1.635 96.942 0.135
802.11¢g 1 1.589 1.640 96.890 0.137
802.11n20 0 1.485 1.535 96.743 0.144
802.11n20 1 1.474 1.525 96.656 0.148
802.11n40 0 0.735 0.795 92.453 0.341
802.11n40 1 0.729 0.795 91.698 0.376
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9.1.6 Test Data:

Agilent Spectrum Analyzer - Swept SA
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Figure 9-2 Duty Cycle 802.11b -Chain 1
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FCC ID: C3K1855

B8 Microsoft
IC ID: 3048A-1855
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Figure 9-4 Duty Cycle 802.11g -Chain 1
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1LO dBidiv._ Ref 30.00 dBm
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IC ID: 3048A-1855
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Figure 9-6 Duty Cycle 802.11n20 -Chain 1
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Swept SA
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Figure 9-8 Duty Cycle 802.11n40 -Chain 1
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mm Microsoft FCC ID: C3K1855

IC ID: 3048A-1855
9.2 DTS Bandwidth

9.2.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (a)(2)

ISED RSS-247 [5.2]

9.2.2 Test Method:

Measurements were performed according to the procedure defined in KDB 558074- Guidance
for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under 815.247 V05 and ANSI C63.10: 2013.

Spectrum Analyzer Settings:

RBW= 100 kHz

VBW= 3 x RBW

Detector = Peak

Span = 30MHz

Trace Mode= Max Hold

Sweep time= Auto Couple

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

Sample Calculation:
Corrected Amplitude: Amplitude (Analyzer level) + CL (Cable losses) = -25dBm + 5 dB = -
20dBm.

9.2.3 Limits:
The 6-dB bandwidth shall be at least 500 kHz
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9.2.4 Test Results:

FCC ID: C3K1855

IC ID: 3048A-1855

Chain 0 802.11b 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MH2)
1 2412 9.04 20.5 Pass
6 2437 8.60 20.5 Pass
11 2457 8.60 20.5 Pass
12 2462 9.05 205 Pass
13 2467 9.08 205 Pass
Chain 0 802.11g 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MHz)
1 2412 16.41 20.5 Pass
6 2437 16.40 20.5 Pass
11 2457 16.37 20.5 Pass
12 2462 16.43 =0.5 Pass
13 2467 16.38 =0.5 Pass
Chain 0 802.11n20 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MHz)
1 2412 17.61 20.5 Pass
6 2437 17.63 20.5 Pass
11 2462 17.63 20.5 Pass
12 2467 17.62 >20.5 Pass
13 2472 17.64 20.5 Pass
Chain 0 802.11n40 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MHz)
3 2422 36.40 20.5 Pass
7 2442 36.39 205 Pass
9 2452 36.39 205 Pass
10 2457 36.40 20.5 Pass
11 2462 36.36 205 Pass
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Microsoft FCC ID: C3K1855
IC ID: 3048A-1855
Chain 1 802.11b 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MHz)
1 2412 8.58 20.5 Pass
6 2437 8.55 20.5 Pass
11 2462 9.02 20.5 Pass
12 2467 8.57 20.5 Pass
13 2472 8.59 205 Pass
Chain 1 802.11g 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MHz2)
1 2412 16.43 20.5 Pass
6 2437 16.40 20.5 Pass
11 2462 16.40 20.5 Pass
12 2467 16.43 20.5 Pass
13 2472 16.36 =0.5 Pass
Chain 1 802.11n20 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MHz)
1 2412 17.63 20.5 Pass
6 2437 17.61 20.5 Pass
11 2462 17.62 20.5 Pass
12 2467 17.61 20.5 Pass
13 2472 17.57 20.5 Pass
Chain 1 802.11n40 6-dB Emission Bandwidth
Channel No. Frequency (MHz) 6-dB Emission Limit Result
Bandwidth (MHz) (MH2)
3 2422 36.34 20.5 Pass
7 2442 36.14 205 Pass
9 2452 35.81 20.5 Pass
10 2457 36.19 20.5 Pass
11 2462 35.96 205 Pass
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9.2.5 Test Data:

Agilent Spectrum Analyzer - Occupied BW
Q15 0 O R Gl
Center Freq 2.412000000 GHz

#IFGain:Low

SEMSE:INT)
Center Freq: 2.412000000 GHz
wp— Trig:Free Run Avg|Held: 1001100
#Atten: 40 dB

ALIGH AUTO 01:48:50 PM May 08, 2019

Radio Std: None

Radio Device: BTS

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 26.6 dBm

Occupied Bandwidth

13.766 MHz
72.760 kHz
9.041 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

% STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

Trace/Detector

Clear Write

Figure 9-9 Chain 0 DTS Bandwidth 802.11b mode - Ch.1

Agilent Spectrum Analyzer - Occupied BW

O ) ) ORI E il
Ref Value 40.00 dBm

SEMSE:INT
Center Freq: 2.412000000 GHz
—— Trig:Free Run Avg|Hold: 1001100
#Atten: 40 dB

ALIGH AUTO 01:31:02 PM May 08, 2019

Radio Std: None

#IFGain:Low Radio Device: BTS

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 26.6 dBm

Occupied Bandwidth
13.769 MHz
-45.448 kHz
8.582 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

% STATUS

IMSG

Trace/Detector

Clear Write

Figure 9-10 Chain 1 DTS Bandwidth 802.11b mode - Ch.1
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Agilent Spectrum Analyzer - Occupied BW
L R e B O ECHE|
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTQ

01:49:51 PM May 08, 2019

- Trig:Free Run

Center Freq: 2.437000000 GHz
Avg|Hold:> 100100
#Atten: 40 dB

#/BW 300 kHz

Total Power

13.756 MHz

Transmit Freq Error
x dB Bandwidth

MSG E STATUS

40.067 kHz
8.596 MHz

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

26.0 dBm

99.00 %
-5.00 dB

FCC ID: C3K1855
IC ID: 3048A-1855

Trace/Detector

Clear Write

Figure 9-11 Chain 0 DTS Bandwidth 802.11b mode - Ch.6

Agilent Spectrum Analyzer - Occupied BW
QR = oM M O G|
Center Freq 2.437000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGH AUTC

01:32:35 PM May 08, 2019

Center Freq: 2.437000000 GHz
Trig: Free Run Avg|Held: 1001100
#Atten: 40 dB

#VBW 300 kHz

Total Power

13.762 MHz

Transmit Freq Error
x dB Bandwidth

MSG E STATUS

-81.414 kHz
8.549 MHz

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

26.1 dBm

99.00 %
-5.00 dB

Trace/Detector

Clear Write

Figure 9-12 Chain 1 DTS Bandwidth 802.11b mode - Ch.6
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Agilent Spectrum Analyzer - Occupied BW
QL R e B O ECHE|
Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTQ

01:50:26 PM May 08, 2019

- Trig:Free Run

Center Freq: 2.462000000 GHz
Avg|Hold: 100/100
#Atten: 40 dB

#/BW 300 kHz

Total Power

13.866 MHz

Transmit Freq Error
x dB Bandwidth

MSG E STATUS

-7.240 kHz
8.598 MHz

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

26.2 dBm

99.00 %
-5.00 dB

FCC ID: C3K1855
IC ID: 3048A-1855

Trace/Detector

Clear Write

Figure 9-13 Chain 0 DTS Bandwidth 802.11b mode - Ch.11

Agilent Spectrum Analyzer - Occupied BW
Qe R = oM M O ECHE|
Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGH AUTC

01:32:30 PM May 08, 2019

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Held: 1001100
#Atten: 40 dB

#VBW 300 kHz

Total Power

13.806 MHz

Transmit Freq Error
x dB Bandwidth

MSG E STATUS

-89.032 kHz
9.020 MHz

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

26.5 dBm

99.00 %
-5.00 dB

Trace/Detector

Clear Write

Figure 9-14 Chain 1 DTS Bandwidth 802.11b mode - Ch.11
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Agilent Spectrum Analyzer - Occupied BW
e R e B O

SEMSE:INT) ALIGN AUTO

01:50:59 PM May 08, 2019

Center Freq 2.467000000 GHz

#IFGain:Low

—w»— Trig:Free Run

Ref 40.00 dBm

Occupied Bandwidth

Center Freq: 2.467000000 GHz
Avg|Hold: 100/100
#Atten: 40 dB

#/BW 300 kHz

Total Power

13.862 MHz

Transmit Freq Error
x dB Bandwidth

MSG E STATUS

2.850 kHz
9.054 MHz

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

26.3 dBm

99.00 %
-6.00 dB

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-15 Chain 0 DTS Bandwidth 802.11b mode - Ch.12

Agilent Spectrum Analyzer - Occupied BW
Qe R = oM M O G|

SEMSE:INT) ALIGH AUTC

01:34:21 PM May 08, 2019

Center Freq 2.467000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

Center Freq: 2.467000000 GHz
Trig: Free Run Avg|Held: 1001100
#Atten: 40 dB

#VBW 300 kHz

Total Power

13.820 MHz

Transmit Freq Error
x dB Bandwidth

MSG E STATUS

-79.747 kHz
8.569 MHz

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

26.3 dBm

99.00 %
-5.00 dB

Trace/Detector

Clear Write

Figure 9-16 Chain 1 DTS Bandwidth 802.11b mode - Ch.12
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 01:51:39 PM May 08, 2019

Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

13.869 MHz

=76 Hz
9.076 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.472000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 25.5dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-17 Chain 0 DTS Bandwidth 802.11b mode - Ch.13

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 01:40:00 PM May 08, 2019

Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.472 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.780 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-99.828 kHz
8.587 MHz

Center Freq: 2.472000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 25.5dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write

[E=—————
Average

[ s
Max Hold

| B |
Min Hold
T
Detector

Peakh»

Auto Man

Figure 9-18 Chain 1 DTS Bandwidth 802.11b mode - Ch.13

Report#: R-TR516-FCCISED-WLAN-3

Issued: July 15, 2019

Microsoft EMC Laboratory

Page 29 of 207



B8 Microsoft

Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 01:54:05 PM May 08, 2019

Center Freq 2.412000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

16.487 MHz

16.690 kHz
16.41 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.412000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 25.2 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-19 Chain 0 DTS Bandwidth 802.11g mode - Ch.1

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 01:42:54 PM May 08, 2019

Center Freq 2.412000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.484 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-4.038 kHz
16.43 MHz

Center Freq: 2.412000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 25.1 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write

[E=—————
Average

[ s
Max Hold

| B |
Min Hold
T
Detector

Peakh»

Auto Man

Figure 9-20 Chain 1 DTS Bandwidth 802.11g mode - Ch.1
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 01:55:22 PM May 08, 2019

Center Freq 2.437000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

16.483 MHz

437 Hz
16.40 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.437000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 24.5 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-21 Chain 0 DTS Bandwidth 802.11g mode - Ch.6

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 01:44:54 PM May 08, 2019

Center Freq 2.437000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.483 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

=16.499 kHz
16.40 MHz

Center Freq: 2.437000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 24.5 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write

[E=—————
Average

[ s
Max Hold

| B |
Min Hold
T
Detector

Peakh»

Auto Man

Figure 9-22 Chain 1 DTS Bandwidth 802.11g mode - Ch.6
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 01:56:48 PM May 08, 2019

Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

16.481 MHz

6.101 kHz
16.37 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.462000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 24.0 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-23 Chain 0 DTS Bandwidth 802.11g mode - Ch.11

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 01:45:42 PM May 08, 2019

Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.481 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-12.890 kHz
16.40 MHz

Center Freq: 2.462000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 23.9dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write

[E=—————
Average

[ s
Max Hold

| B |
Min Hold
T
Detector

Peakh»

Auto Man

Figure 9-24 Chain 1 DTS Bandwidth 802.11g mode - Ch.11
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 01:57:43 PM May 08, 2019

Center Freq 2.467000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

16.488 MHz

1.523 kHz
16.43 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.467000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 24.3 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-25 Chain 0 DTS Bandwidth 802.11g mode - Ch.12

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 01:46:21 PM May 08, 2019

Center Freq 2.467000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.467 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.478 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-18.112 kHz
16.43 MHz

Center Freq: 2.467000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 24.5 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write

[E=—————
Average

[ s
Max Hold

| B |
Min Hold
T
Detector

Peakh»

Auto Man

Figure 9-26 Chain 1 DTS Bandwidth 802.11g mode - Ch.12
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 01:58:27 PM May 08, 2019

Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

16.474 MHz

-6.497 kHz
16.38 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.472000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 11.2 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-27 Chain 0 DTS Bandwidth 802.11g mode - Ch.13

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 01:46:57 PM May 08, 2019

Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.472 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.475 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

=15.053 kHz
16.36 MHz

Center Freq: 2.472000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 11.3 dBm
Z
OBW Power

x dB
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-6.00 dB
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Figure 9-28 Chain 1 DTS Bandwidth 802.11g mode - Ch.13
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 03:50:42 PM May 08, 2019

Span 30.000 MHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

17.677 MHz

7.298 kHz
17.61 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.412000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 22.0 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-29 Chain 0 DTS Bandwidth 802.11n20 mode - Ch.1

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 03:28:04 PM May 08, 2019

- [EEmED
x dB -6.00 dB

+—» Trig:Free Run

#IFGain:Low

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.692 MH

Transmit Freq Error
x dB Bandwidth

-12.440 kHz
17.63 MHz

Center Freq: 2.412000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 22.4 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write

[E=—————
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Peakh»
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Figure 9-30 Chain 1 DTS Bandwidth 802.11n20 mode - Ch.1
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 03:53:24 PM May 08, 2019

Center Freq 2.437000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

17.680 MHz

1.821 kHz
17.63 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.437000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 23.1 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-31 Chain 0 DTS Bandwidth 802.11n20 mode - Ch.6

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 03:30:03 PM May 08, 2019

Center Freq 2.437000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.675 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-18.017 kHz
17.61 MHz

Center Freq: 2.437000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 22.7 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write
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Figure 9-32 Chain 1 DTS Bandwidth 802.11n20 mode - Ch.6
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Agilent Spectrum Analyzer - Occupied BW

B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 03:54:20 PM May 08, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TracelDetector

—w»— Trig:Free Run Avg|Heold: 100100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

Span 30 MHz
#VBW 300 kHz Sweep 2.933 ms

Occupied Bandwidth Total Power 23.1dBm
17.692 MHz

Transmit Freq Error -6.544 kH=z OBW Power 99.00 %

x dB Bandwidth 17.63 MHz x dB -6.00 dB

= Igswms
Figure 9-33 Chain 0 DTS Bandwidth 802.11n20 mode - Ch.11

Agilent Spectrum Analyzer - Occupied BW
B 1 RE = S00 EAGE| CORREGE] SENSE:INT ALIGNAUTO 03:31:21 PM May 08, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None TracelDetector
—— Trig:Free Run Avg|Hold: 100/100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.933 ms

Occupied Bandwidth Total Power 22.7 dBm
17.694 MHz

Transmit Freq Error -21.204 kHz OBW Power 99.00 %

x dB Bandwidth 17.62 MHz x dB -6.00 dB

N
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T
Max Hold
s
Min Hold
|
Detector

Peak»

Auto Man

s {gems
Figure 9-34 Chain 1 DTS Bandwidth 802.11n20 mode - Ch.11
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 03:5%:07 PM May 08, 2019

Center Freq 2.467000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

17.685 MHz

-6.729 kHz
17.62 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.467000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 22.3dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-35 Chain 0 DTS Bandwidth 802.11n20 mode - Ch.12

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 03:31:59 PM May 08, 2019

Center Freq 2.467000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.467 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.688 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

=21.755 kHz
17.61 MHz

Center Freq: 2.467000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 22.0dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB
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TracelDetector
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Figure 9-36 Chain 1 DTS Bandwidth 802.11n20 mode - Ch.12

Report#: R-TR516-FCCISED-WLAN-3

Issued: July 15, 2019

Microsoft EMC Laboratory

Page 38 of 207



B8 Microsoft

Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 03:53:43 PM May 08, 2019

Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

17.686 MHz

-590 Hz
17.64 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.472000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#/BW 300 kHz Sweep 2.933 ms

Total Power 8.28 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-37 Chain 0 DTS Bandwidth 802.11n20 mode - Ch.13

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 03:32:43 PM May 08, 2019

Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.472 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.686 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-24.583 kHz
17.57 MHz

Center Freq: 2.472000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 30 MHz

#VBW 300 kHz Sweep 2.933 ms

Total Power 7.98 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB
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TracelDetector
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Figure 9-38 Chain 1 DTS Bandwidth 802.11n20 mode - Ch.13
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Agilent Spectrum Analyzer - Occupied BW

B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 03:46:02 PM May 08, 2019
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None TracelDetector

—w»— Trig:Free Run Avg|Heold: 100100
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

Span 60 MHz
#VBW 300 kHz Sweep 5.8 ms

Occupied Bandwidth Total Power 20.8 dBm
36.193 MHz

Transmit Freq Error 25.780 kHz OBW Power 99.00 %

x dB Bandwidth 36.40 MHz x dB -6.00 dB

pose . Ogemmus
Figure 9-39 Chain 0 DTS Bandwidth 802.11n40 mode - Ch.3

Agilent Spectrum Analyzer - Occupied BW
B 1 RE = S00 EAGE| CORREGE] SENSE:INT ALIGNAUTO 03:35:52 PM May 08, 2019
Span 60.000 MHz Center Freq: 2.422000000 GHz Radio Std: None TracelDetector
—— Trig:Free Run Avg|Hold: 100/100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.8 ms

Occupied Bandwidth Total Power 20.1 dBm
36.191 MHz

Transmit Freq Error -37.975 kHz OBW Power 99.00 %

x dB Bandwidth 36.34 MHz x dB -6.00 dB

N
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T
Max Hold
s
Min Hold
|
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Auto Man

s {gems
Figure 9-40 Chain 1 DTS Bandwidth 802.11n40 mode - Ch.3
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 03:47:02 PM May 08, 2019

Center Freq 2.442000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

36.177 MHz

13.231 kHz
36.39 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.442000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 60 MHz

#/BW 300 kHz Sweep 5.8 ms

Total Power 20.6 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-41 Chain 0 DTS Bandwidth 802.11n40 mode - Ch.7

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 03:36:36 PM May 08, 2019

Center Freq 2.442000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.442 GHz
#Res BW 100 kHz

Occupied Bandwidth
36.183 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-45.938 kHz
36.14 MHz

Center Freq: 2.442000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 60 MHz

#VBW 300 kHz Sweep 3.3 ms

Total Power 19.9 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector
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Figure 9-42 Chain 1 DTS Bandwidth 802.11n40 mode - Ch.7
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Agilent Spectrum Analyzer - Occupied BW
e R e B O
Center Freq 2.452000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 03:47:33 PM May 08, 2019

Center Freq: 2.452000000 GHz Radio Std: None

—w»— Trig:Free Run Avg|Heold: 100100

#Atten: 40 dB Radio Device: BTS

Span 60 MHz
#VBW 300 kHz Sweep 5.8 ms

Total Power 20.1 dBm

36.204 MHz

Transmit Freq Error 3.944 kHz OBW Power 99.00 %
x dB Bandwidth 36.39 MHz x dB -6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-43 Chain 0 DTS Bandwidth 802.11n40 mode - Ch.9

Agilent Spectrum Analyzer - Occupied BW
Qe e O REc
Center Freq 2.452000000 GHz

#IFGain:Low

SEMSE:INT) ALIGMAUTO 03:37:13 PM May 08, 2019

Center Freq: 2.452000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 100100

#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.452 GHz
#Res BW 100 kHz

Occupied Bandwidth

Span 60 MHz
#VBW 300 kHz Sweep 5.8 ms

Total Power 19.7 dBm

36.181 MHz

Transmit Freq Error -44.310 kHz OBW Power 99.00 %
x dB Bandwidth 35.81 MHz x dB -6.00 dB

MSG E STATUS

TracelDetector

Clear Write

R
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I
Max Hold
e
Min Hold
|
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Peak»

Auto Man

Figure 9-44 Chain 1 DTS Bandwidth 802.11n40 mode - Ch.9
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FCC ID: C3K1855
IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW

QY iy i e e o M cORECHES|
Center Freq 2.457000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 03:48:13 PM May 08, 2019

—w»— Trig:Free Run

Center Freq: 2.457000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 60 MHz
#VBW 300 kHz Sweep 5.8 ms

Total Power 20.2 dBm

36.202 MHz

Transmit Freq Error
x dB Bandwidth

2.482 kHz
36.40 MHz

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

TracelDetector

Clear Write

Figure 9-45 Chain 0 DTS Bandwidth 802.11n40 mode - Ch.10

Agilent Spectrum Analyzer - Occupied BW

O 5 i Ml o R vl
Ref Value 40.00 dBm

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGH AUTO 10:5%:11 AM May 28, 2019

Center Freq: 2.457000000 GHz
Trig: Free Run Avg|Held: 1001100
#Atten: 40 dB

Radio Std: None

Radio Device: BTS

Span 60 MHz
#VBW 300 kHz Sweep 5.8 ms

Total Power 20.7 dBm

36.186 MHz

Transmit Freq Error
x dB Bandwidth

-81.696 kHz
35.99 MHz

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

TracelDetector

Clear Write
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Figure 9-46 Chain 1 DTS Bandwidth 802.11n40 mode - Ch.10
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Agilent Spectrum Analyzer - Occupied BW

1 e it Re [EcoRRES

SEMSE:INT) ALIGN AUTO 03:48:47 PM May 08, 2019

Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

36.201 MHz

3.220 kHz
36.36 MHz

Transmit Freq Error
x dB Bandwidth

—w»— Trig:Free Run

Center Freq: 2.462000000 GHz
Avg|Hold: 100/100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 60 MHz

#/BW 300 kHz Sweep 5.8 ms

Total Power 14.1 dBm

OBW Power
x dB

99.00 %
-6.00 dB

MSG E STATUS

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Clear Write

Figure 9-47 Chain 0 DTS Bandwidth 802.11n40 mode - Ch.11

Agilent Spectrum Analyzer - Occupied BW

EUE CORREC

SEMSE:INT) ALIGH AUTO 03:38:40 PM May 08, 2019

Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
36.185 MH

Transmit Freq Error
x dB Bandwidth

+—» Trig:Free Run

-46.092 kHz
35.96 MHz

Center Freq: 2.462000000 GHz
Avg|Hold: 1001100

Radio Std: None

#Atten: 40 dB Radio Device: BTS

Span 60 MHz

#VBW 300 kHz Sweep 3.3 ms

Total Power 14.0 dBm
Z
OBW Power

x dB

99.00 %
-6.00 dB

% STATUS

TracelDetector

Clear Write
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Figure 9-48 Chain 1 DTS Bandwidth 802.11n40 mode - Ch.11
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9.3 99% Bandwidth

9.3.1 Test Requirement:
The 99% Occupied Channel Bandwidth is the bandwidth that contains 99 % of the power of the
signal. This test is performed for reporting and measurement purposes only.

9.3.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013.

Spectrum Analyzer settings:

Set analyzer center frequency to the nominal EUT channel frequency
Span set to between 1.5 and 5.0 times the DTS bandwidth

RBW to: 1% to 5% of the OBW

VBW = 3 RBW

Detector = Peak

Sweep time = auto couple

Trace mode = max hold

Use the 99% power bandwidth function of the instrument.

Sample Calculations:
Corrected Amplitude: Amplitude (Analyzer level) + CL (Cable losses) = -25dBm + 5 dB = -
20dBm.

9.3.3 Limit:
Reporting and measurement purposes only.
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9.3.4 Test Results:

FCC ID: C3K1855
IC ID: 3048A-1855

Chain 0 802.11b 99% Bandwidth (MHz)

Channel No. Frequency (MHz) 99% Bandwidth (MHz)
1 2412 13.79
6 2437 13.82
11 2462 13.84
12 2467 13.84
13 2472 13.85
Chain 0 802.11g 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
1 2412 16.82
6 2437 16.90
11 2462 16.86
12 2467 16.88
13 2472 16.81
Chain 0 802.11n 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
1 2412 18.02
6 2437 18.03
11 2462 18.02
12 2467 17.99
13 2472 18.04
Chain 0 802.11n 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
3 2422 36.62
7 2442 36.53
9 2452 36.54
10 2457 36.61
11 2462 36.62
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Chain 1 802.11b 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
1 2412 13.80
6 2437 13.81
11 2462 13.80
12 2467 13.81
13 2472 13.78
Chain 1 802.11g 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
1 2412 16.89
6 2437 16.95
11 2462 16.94
12 2467 16.93
13 2472 16.85
Chain 1 802.11n 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
1 2412 18.04
6 2437 18.02
11 2462 18.01
12 2467 18.01
13 2472 18.01
Chain 1 802.11n 99% Bandwidth (MHz)
Channel No. Frequency (MHz) 99% Bandwidth (MHz)
3 2422 36.59
7 2442 36.59
9 2452 36.57
10 2457 36.59
11 2462 36.63
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9.3.5 Test Data:

Agilent Spectrum Analyzer - Occupied BW
QO R = oM B R =G|

SEMSE:INT)

ALIGH AUTO

02:01:08 PM May 08, 2019

FCC ID: C3K1855
IC ID: 3048A-1855

VBW 910.00 kHz

Trig: Free Run

#IFGain:Low #Atten: 40 dB

Ref 40.00 dBm

Center 2.412 GHz

Res BW 300 kHz #VBW 910 kHz

Occupied Bandwidth Total Power

13.793 MHz
84.092 kHz
18.14 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Center Freq: 2.412000000 GHz
Avg|Held: 1001100

Radio Std: None

Radio Device: BTS

22.9 dBm

99.00 %
-26.00 dB

MSG E STATUS

TracelDetector

Clear Write

Figure 9-49 Chain 0 99% Bandwidth 802.11b - Ch.1

Agilent Spectrum Analyzer - Occupied BW
Qe R = ol M O

ALIGN AUTO

03:06:56 PM May 08, 2019

Center Freq 2.412000000 GHz

#IFGain:Low

—w- Trig:Free Run
#Atten: 40 dB

Ref 40.00 dBm

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power

13.800 MHz
-14.106 kHz
18.17 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

Center Freq: 2.412000000 GHz
AvgHold: 100/100

Radio Std: None

Radio Device: BTS

22.9 dBm

99.00 %
-26.00 dB

MSG E STATUS

TracelDetector

Clear Write

| eam——
Average
[
Max Hold
T
Min Hold

| s
Detector

Peak P

Auto Man

Figure 9-50 Chain 1 99% Bandwidth 802.11b - Ch.1

Report#: R-TR516-FCCISED-WLAN-3

Issued: July 15, 2019

Microsoft EMC Laboratory

Page 48 of 207



. .
mi Microsoft FCC ID: C3K1855

IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:02:26 PM May 08, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 22.8 dBm
13.823 MHz

Transmit Freq Error 50.061 kHz OBW Power 99.00 %
x dB Bandwidth 18.19 MHz x dB -26.00 dB

Figure 9-51 Chain 0 99% Bandwidth 802.11b - Ch.6

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:10:55 PM May 08, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 22.8 dBm
13.807 MHz

Transmit Freq Error -45.381 kHz OBW Power 99.00 %
x dB Bandwidth 18.18 MHz x dB -26.00 dB

[
Average
[
Max Hold
[ ]
Min Hold

| ="
Detector

Peakh

Auto Man
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Figure 9-52 Chain 1 99% Bandwidth 802.11b - Ch.6
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mi Microsoft FCC ID: C3K1855

IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:05:58 PM May 08, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 22.9dBm
13.837 MHz

Transmit Freq Error 24.460 kHz OBW Power 99.00 %
x dB Bandwidth 18.17 MHz x dB -26.00 dB

Figure 9-53 Chain 0 99% Bandwidth 802.11b - Ch.11

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:11:42 PM May 08, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 23.0 dBm
13.803 MHz

Transmit Freq Error -69.805 kHz OBW Power 99.00 %
x dB Bandwidth 18.17 MHz x dB -26.00 dB
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Figure 9-54 Chain 1 99% Bandwidth 802.11b - Ch.11
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:08:39 PM May 08, 2019
Center Freq 2.467000000 GHz Center Freq: 2.467000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 22.9dBm
13.840 MHz

Transmit Freq Error 20.606 kHz OBW Power 99.00 %
x dB Bandwidth 18.17 MHz x dB -26.00 dB

Figure 9-55 Chain 0 99% Bandwidth 802.11b - Ch.12

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:12:40 PM May 08, 2019
Center Freq 2.467000000 GHz Center Freq: 2.467000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 22.9dBm
13.806 MHz

Transmit Freq Error -70.070 kHz OBW Power 99.00 %
x dB Bandwidth 18.17 MHz x dB -26.00 dB
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Figure 9-56 Chain 1 99% Bandwidth 802.11b - Ch.12
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:18:47 PM May 08, 2019
Center Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 22.0 dBm
13.845 MHz

Transmit Freq Error 11.223 kHz OBW Power 99.00 %
x dB Bandwidth 18.18 MHz x dB -26.00 dB

Figure 9-57 Chain 0 99% Bandwidth 802.11b - Ch.13

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:13:24 PM May 08, 2019
Center Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 22.0 dBm
13.783 MHz

Transmit Freq Error -76.219 kHz OBW Power 99.00 %
x dB Bandwidth 18.14 MHz x dB -26.00 dB
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Figure 9-58 Chain 1 99% Bandwidth 802.11b - Ch.13
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:15:46 PM May 08, 2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 24.0 dBm
16.819 MHz

Transmit Freq Error 80.035 kHz OBW Power 99.00 %
x dB Bandwidth 21.91 MHz x dB -26.00 dB

Figure 9-59 Chain 0 99% Bandwidth 802.11g - Ch.1

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:14:22 PM May 08, 2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 24.6 dBm
16.886 MHz

Transmit Freq Error -7.733 kHz OBW Power 99.00 %
x dB Bandwidth 22.47 MHz x dB -26.00 dB
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Figure 9-60 Chain 1 99% Bandwidth 802.11g - Ch.1
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:21:06 PM May 08, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 24.6 dBm
16.898 MHz

Transmit Freq Error 35.583 kHz OBW Power 99.00 %
x dB Bandwidth 22.64 MHz x dB -26.00 dB

Figure 9-61 Chain 0 99% Bandwidth 802.11g - Ch.6

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:15:33 PM May 08, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 22.9dBm
16.947 MHz

Transmit Freq Error -4.536 kHz OBW Power 99.00 %
x dB Bandwidth 22.50 MHz x dB -26.00 dB
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Figure 9-62 Chain 1 99% Bandwidth 802.11g - Ch.6
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:22:28 PM May 08, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 23.7 dBm
16.858 MHz

Transmit Freq Error 29.931 kHz OBW Power 99.00 %
x dB Bandwidth 22.51 MHz x dB -26.00 dB

Figure 9-63 Chain 0 99% Bandwidth 802.11g- Ch.11

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:16:32 PM May 08, 2019
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 23.0 dBm
16.939 MHz

Transmit Freq Error -12.746 kHz OBW Power 99.00 %
x dB Bandwidth 22.41 MHz x dB -26.00 dB

[
Average
[
Max Hold
[ ]
Min Hold

| ="
Detector

Peakh

Auto Man

Figure 9-64 Chain 1 99% Bandwidth 802.11g- Ch.11
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Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:26:35 PM May 08, 2019
Center Freq 2.467000000 GHz Center Freq: 2.467000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 24.6 dBm
16.879 MHz

Transmit Freq Error 35.594 kHz OBW Power 99.00 %
x dB Bandwidth 22.93 MHz x dB -26.00 dB

Figure 9-65 Chain 0 99% Bandwidth 802.11g- Ch.12

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:17:16 PM May 08, 2019
Center Freq 2.467000000 GHz Center Freq: 2.467000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 21.8 dBm
16.928 MHz

Transmit Freq Error -21.705 kHz OBW Power 99.00 %
x dB Bandwidth 22.36 MHz x dB -26.00 dB
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Figure 9-66 Chain 1 99% Bandwidth 802.11g- Ch.12
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 11:16:51 AM May 28, 2019
x dB -26.00 dB Center Freq: 2.472000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 8.23 dBm
16.807 MHz

Transmit Freq Error -28.493 kHz OBW Power 99.00 %
x dB Bandwidth 21.60 MHz x dB -26.00 dB

Figure 9-67 Chain 0 99% Bandwidth 802.11g - Ch.13

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:18:00 PM May 08, 2019
Center Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 7.89 dBm
16.851 MHz

Transmit Freq Error 2.618 kHz OBW Power 99.00 %
x dB Bandwidth 22,78 MHz x dB -26.00 dB
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Figure 9-68 Chain 1 99% Bandwidth 802.11g - Ch.13
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:30:05 PM May 08, 2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 21.8 dBm
18.022 MHz

Transmit Freq Error 42.604 kHz OBW Power 99.00 %
x dB Bandwidth 23,56 MHz x dB -26.00 dB

Figure 9-69 Chain 0 99% Bandwidth 802.11g - Ch.1

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:18:59 PM May 08, 2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 21.6 dBm
18.042 MHz

Transmit Freq Error 3.251 kHz OBW Power 99.00 %
x dB Bandwidth 23.17 MHz x dB -26.00 dB
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Figure 9-70 Chain 1 99% Bandwidth 802.11n20 - Ch.1

Report#: R-TR516-FCCISED-WLAN-3 Issued: July 15, 2019 Page 58 of 207
Microsoft EMC Laboratory



. .
mi Microsoft FCC ID: C3K1855

IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:32:06 PM May 08, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 910 kHz
Occupied Bandwidth Total Power 22.9dBm
18.030 MHz

Transmit Freq Error 35.038 kHz OBW Power 99.00 %
x dB Bandwidth 23.48 MHz x dB -26.00 dB

Figure 9-71 Chain 0 99% Bandwidth 802.11n20 - Ch.6

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 03:20:07 PM May 08, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 300 kHz #/BW 910 kHz

Occupied Bandwidth Total Power 22.6 dBm
18.021 MHz

Transmit Freq Error -11.177 kHz OBW Power 99.00 %
x dB Bandwidth 23.59 MHz x dB -26.00 dB
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Figure 9-72 Chain 1 99% Bandwidth 802.11n20 - Ch.6
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Agilent Spectrum Analyzer - Occupied BW
Qe e B O
Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 02:33:28 PM May 08, 2019

FCC ID: C3K1855
IC ID: 3048A-1855

Center Freq: 2.462000000 GHz Radio Std: None

—w»— Trig:Free Run Avg|Heold: 100100

#Atten: 40 dB Radio Device: BTS

#/BW 910 kHz

Total Power 22.7 dBm

18.020 MHz

Transmit Freq Error 23.843 kHz OBW Power 99.00 %
x dB Bandwidth 23.62 MHz x dB -26.00 dB

MSG E STATUS

TracelDetector

Clear Write

Figure 9-73 Chain 0 99% Bandwidth 802.11n20 - Ch.11

Agilent Spectrum Analyzer - Occupied BW
- CCCE T Eme e R ]
Center Freq 2.462000000 GHz

ALIGMAUTO 03:20:58 PM May 08, 2019

Center Freq: 2.462000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 100100

#IFGain:Low

#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

#Res BW 300 kHz

Occupied Bandwidth

#/BW 910 kHz

Total Power 22.7 dBm

18.006 MHz

Transmit Freq Error -29.121 kHz OBW Power 99.00 %
x dB Bandwidth 23.42 MHz x dB -26.00 dB
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Trace/Detector

Clear Write
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Figure 9-74 Chain 1 99% Bandwidth 802.11n20 - Ch.11
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Agilent Spectrum Analyzer - Occupied BW
e R e B O
Center Freq 2.467000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 02:34:09 PM May 08, 2019

FCC ID: C3K1855
IC ID: 3048A-1855

Center Freq: 2.467000000 GHz Radio Std: None

—w»— Trig:Free Run Avg|Heold: 100100

#Atten: 40 dB Radio Device: BTS

#/BW 910 kHz

Total Power 21.4 dBm

17.989 MHz

Transmit Freq Error 18.644 kHz OBW Power 99.00 %
x dB Bandwidth 23.43 MHz x dB -26.00 dB

MSG E STATUS

TracelDetector

Clear Write

Figure 9-75 Chain 0 99% Bandwidth 802.11n20 - Ch.12

Agilent Spectrum Analyzer - Occupied BW
- CCCE Eme e R ]
Center Freq 2.467000000 GHz

ALIGMAUTO 03:21:37 PM May 08, 2019

Center Freq: 2.467000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 100100

#IFGain:Low

#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

#Res BW 300 kHz

Occupied Bandwidth

#/BW 910 kHz

Total Power 21.7 dBm

18.007 MHz

Transmit Freq Error -28.423 kHz OBW Power 99.00 %
x dB Bandwidth 23.42 MHz x dB -26.00 dB

MSG E STATUS

Trace/Detector

Clear Write
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Figure 9-76 Chain 1 99% Bandwidth 802.11n20 - Ch.12
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Agilent Spectrum Analyzer - Occupied BW
e e B O
Center Freq 2.472000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 02:33:15 PM May 08, 2019

FCC ID: C3K1855
IC ID: 3048A-1855

Center Freq: 2.472000000 GHz Radio Std: None

—w»— Trig:Free Run Avg|Heold: 100100

#Atten: 40 dB Radio Device: BTS

#/BW 910 kHz

Total Power 8.07 dBm

18.041 MHz

Transmit Freq Error 18.733 kHz OBW Power 99.00 %
x dB Bandwidth 23,72 MHz x dB -26.00 dB

MSG E STATUS

TracelDetector

Clear Write

Figure 9-77 Chain 0 99% Bandwidth 802.11n20 - Ch.13

Agilent Spectrum Analyzer - Occupied BW
- CCCE T Eme e R ]
Center Freq 2.472000000 GHz

ALIGMAUTO 03:22:23 PM May 08, 2019

Center Freq: 2.472000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 100100

#IFGain:Low

#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

#Res BW 300 kHz

Occupied Bandwidth

#/BW 910 kHz

Total Power 8.28 dBm

18.011 MHz

Transmit Freq Error -19.190 kHz OBW Power 99.00 %
x dB Bandwidth 23,33 MHz x dB -26.00 dB

MSG E STATUS

Trace/Detector

Clear Write
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Figure 9-78 Chain 1 99% Bandwidth 802.11n20 - Ch.13
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:47:18 PM May 08, 2019
VEW 1.0000 MHz Center Freq: 2.422000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 1 MHz

Occupied Bandwidth Total Power 20.2 dBm
36.615 MHz

Transmit Freq Error 90.963 kHz OBW Power 99.00 %
x dB Bandwidth 42.03 MHz x dB -26.00 dB

Figure 9-79 Chain 0 99% Bandwidth 802.11n40 - Ch.3

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 02:55:42 PM May 08, 2019
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 510 kHz #/BW 1 MHz

Occupied Bandwidth Total Power 19.8 dBm
36.587 MHz

Transmit Freq Error -3.009 kHz OBW Power 99.00 %
x dB Bandwidth 42.50 MHz x dB -26.00 dB
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Figure 9-80 Chain 1 99% Bandwidth 802.11n40 - Ch.3
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Agilent Spectrum Analyzer - Occupied BW

T CORREC SEMSE:INT ALIGHAUTO 02:50:35 PM May 08, 2019

Center Freq 2.442000000 GHz Center Freq: 2.442000000 GHz Radio 5td: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
#IFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 1 MHz

Occupied Bandwidth Total Power 20.1 dBm
36.534 MHz

Transmit Freq Error 61.359 kHz OBW Power 99.00 %
x dB Bandwidth 42.14 MHz x dB -26.00 dB

Figure 9-81 Chain 0 99% Bandwidth 802.11n40 - Ch.7

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 02:57:02 PM May 08, 2019
Center Freq 2.442000000 GHz Center Freq: 2.442000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 510 kHz #/BW 1 MHz

Occupied Bandwidth Total Power 19.6 dBm
36.590 MHz

Transmit Freq Error -54.391 kHz OBW Power 99.00 %
x dB Bandwidth 42.26 MHz x dB -26.00 dB
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Figure 9-82 Chain 1 99% Bandwidth 802.11n40 - Ch.7
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IC ID: 3048A-1855

Agilent Spectrum Analyzer - Occupied BW
B 0 Re S0 EAGE| CORREC SEMSE:INT ALIGHAUTO 02:51:18 PM May 08, 2019
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—w»— Trig:Free Run Avg|Heold: 100100
HIFGain:Low HAtten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#/BW 1 MHz

Occupied Bandwidth Total Power 19.2 dBm
36.535 MHz

Transmit Freq Error 88.016 kHz OBW Power 99.00 %
x dB Bandwidth 42.53 MHz x dB -26.00 dB

Figure 9-83 Chain 0 99% Bandwidth 802.11n40 - Ch.9

Agilent Spectrum Analyzer - Occupied BW
( B ALIGHAUTO 02:57:44 PM May 08, 2019
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Trace/Detector
—— Trig:Free Run Avg|Hold: 100100
HIFGain:Low H#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Clear Write

#Res BW 510 kHz #/BW 1 MHz

Occupied Bandwidth Total Power 19.8 dBm
36.565 MHz

Transmit Freq Error -53.702 kHz OBW Power 99.00 %
x dB Bandwidth 42.25 MHz x dB -26.00 dB
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Figure 9-84 Chain 1 99% Bandwidth 802.11n40 - Ch.9
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Agilent Spectrum Analyzer - Occupied BW
Qe R e B O
Center Freq 2.457000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 02:51:58 PM May 08, 2019

FCC ID: C3K1855
IC ID: 3048A-1855

Center Freq: 2.457000000 GHz Radio Std: None

—w»— Trig:Free Run Avg|Heold: 100100

#Atten: 40 dB Radio Device: BTS

#/BW 1 MHz

Total Power 19.7 dBm

36.612 MHz

Transmit Freq Error 41.488 kHz OBW Power 99.00 %
x dB Bandwidth 42.32 MHz x dB -26.00 dB
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Clear Write

Figure 9-85 Chain 0 99% Bandwidth 802.11n40 - Ch.10

Agilent Spectrum Analyzer - Occupied BW
- CCCE Eme e R
Center Freq 2.457000000 GHz

ALIGMAUTO 02:58:19 PM May 08, 2019

Center Freq: 2.457000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 100100

#IFGain:Low

#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

#Res BW 510 kHz

Occupied Bandwidth

#/BW 1 MHz

Total Power 19.7 dBm

36.593 MHz

Transmit Freq Error -68.357 kHz OBW Power 99.00 %
x dB Bandwidth 42.29 MHz x dB -26.00 dB
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Figure 9-86 Chain 1 99% Bandwidth 802.11n40 - Ch.10
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Agilent Spectrum Analyzer - Occupied BW
Qe e B O
Center Freq 2.462000000 GHz

#IFGain:Low

Ref 40.00 dBm

Occupied Bandwidth

SEMSE:INT) ALIGN AUTO 02:52:37 PM May 08, 2019

FCC ID: C3K1855
IC ID: 3048A-1855

Center Freq: 2.462000000 GHz Radio Std: None

—w»— Trig:Free Run Avg|Heold: 100100

#Atten: 40 dB Radio Device: BTS

#/BW 1 MHz

Total Power 14.3 dBm

36.615 MHz

Transmit Freq Error 52.660 kHz OBW Power 99.00 %
x dB Bandwidth 42.70 MHz x dB -26.00 dB
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TracelDetector

Clear Write

Figure 9-87 Chain 0 99% Bandwidth 802.11n40 - Ch.11

Agilent Spectrum Analyzer - Occupied BW
- CCCE T Eme e R ]
Center Freq 2.462000000 GHz

ALIGMAUTO 02:59:28 PM May 08, 2019

Center Freq: 2.462000000 GHz Radio Std: None

—— Trig:Free Run Avg|Hold: 100100

#IFGain:Low

#Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

#Res BW 510 kHz

Occupied Bandwidth

#/BW 1 MHz

Total Power 13.9 dBm

36.634 MHz

Transmit Freq Error -66.865 kHz OBW Power 99.00 %
x dB Bandwidth 42.22 MHz x dB -26.00 dB
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Figure 9-88 Chain 1 99% Bandwidth 802.11n40 - Ch.11
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IC ID: 3048A-1855

9.4 Output Power

9.4.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (b)(3)

ISED RSS-247 [5.4]

9.4.2 Test Method:

Measurements were performed according to the procedure defined in KDB 558074- Guidance
for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under 815.247 V05 and ANSI C63.10: 2013.

9.4.3 Sample Calculation:
For MIMO, the total average power is calculated as follows,

Total Average Power=[10*LOG ((10" (Power (chain 0/10) +10" (Power (chain 1)/10)] +DCF
For e.g.
Total Power= [10* LOG (10" (17.54/10) +10" (17.36/10))] +DCF = (20.46+0.14) =20.6dBm

9.44 Limits:
15.247: The maximum permissible peak output power is 30 dBm (1 W)

RSS-247: The maximum peak conducted output power shall not exceed 30dBm (1 W) and the
maximum radiated output power shall not exceed 36dBm (4 W) EIRP.
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9.4.5 Test Results:

FCC ID: C3K1855
IC ID: 3048A-1855

Chain 0 Chain 1 Total
0211 | Frequency| “GLou | “Ouput | Cond | condusted | Mergin | gy

power Power Power

(dBm) (dBm) (dBm)
b 2412 17.22 17.21 20.23 30.00 -12.76 Pass
b 2437 17.37 17..21 20.30 30.00 -12.69 Pass
b 2462 17.35 17.33 20.35 30.00 -12.64 Pass
b 2467 17.49 17.3 20.41 30.00 -12.58 Pass
b 2472 17.46 17.29 20.39 30.00 -12.60 Pass
g 2412 17.24 17.19 20.36 30.00 -12.63 Pass
g 2437 17.41 17.16 20.43 30.00 -12.56 Pass
g 2462 16.90 16.75 19.97 30.00 -13.02 Pass
g 2467 14.95 15.79 18.54 30.00 -14.45 Pass
g 2472 5.64 5.21 8.58 30.00 -24.41 Pass
n20 2412 14.79 14.63 17.87 30.00 -15.12 Pass
n20 2417 17.39 17.13 20.42 30.00 -12.57 Pass
n20 2462 15.85 15.8 18.98 30.00 -14.01 Pass
n20 2467 13.53 13.70 16.77 30.00 -16.22 Pass
n20 2472 0.84 -0.37 3.44 30.00 -29.55 Pass
n40 2422 12.74 12.51 16.01 30.00 -16.98 Pass
n40 2442 14.87 14.68 18.16 30.00 -14.83 Pass
n40 2452 13.83 13.58 17.09 30.00 -15.90 Pass
n40 2457 13.41 13.04 16.61 30.00 -16.37 Pass
n40 2462 6.48 6.05 9.66 30.00 -23.33 Pass
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Total
802.11 Frequency c@ﬂiﬂid Antepna EIRP Eiﬁﬁ Margin Result
mode (MHz) Power Gal_n (dBm) (dBm) (dB)
(dBm) (dBi)
b 2412 20.23 3.01 23.24 36.00 -12.76 Pass
b 2437 20.30 3.01 23.31 36.00 -12.69 Pass
b 2462 20.35 3.01 23.36 36.00 -12.64 Pass
b 2467 20.41 3.01 23.42 36.00 -12.58 Pass
b 2472 20.39 3.01 23.40 36.00 -12.60 Pass
g 2412 20.36 3.01 23.37 36.00 -12.63 Pass
g 2437 20.43 3.01 23.44 36.00 -12.56 Pass
g 2462 19.97 3.01 22.98 36.00 -13.02 Pass
g 2467 18.54 3.01 21.55 36.00 -14.45 Pass
g 2472 8.58 3.01 11.59 36.00 -24.41 Pass
n20 2412 17.87 3.01 20.88 36.00 -15.12 Pass
n20 2417 20.42 3.01 23.43 36.00 -12.57 Pass
n20 2462 18.98 3.01 21.99 36.00 -14.01 Pass
n20 2467 16.77 3.01 19.78 36.00 -16.22 Pass
n20 2472 3.44 3.01 6.45 36.00 -29.55 Pass
n40 2422 16.01 3.01 19.02 36.00 -16.98 Pass
n40 2442 18.16 3.01 21.17 36.00 -14.83 Pass
n40 2452 17.09 3.01 20.10 36.00 -15.90 Pass
n40 2457 16.62 3.01 19.63 36.00 -16.37 Pass
n40 2462 9.66 3.01 12.67 36.00 -23.33 Pass
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Agilent Spectrum Analyzer - Channel Pawer

Integration BW 13.790 MHz

HIFGain:Low

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 300 kHz

Channel Power

17.22 dBm /13.79 MHz

11:20:40 44 Jun 13, 2019
Radio Std: None

Cen(erFreq:-E.d‘\ZﬁwwﬂEHz i
Avg|Hold: 100100

Trig: Free Run

#Atten: 22 dB Radio Device: BTS

Span 20.69 MHz
Sweep 1ms

#VBW 910 kHz
Power Spectral Density

-54.18 dBm /Hz

usc

Tosms

TracelDetector

Agilent Spectrum Analyzer - Channel Pawer

Integration BW 13.800 MHz

HIFGain:Low

Ref 40.00 dBm

Center 2.412 GHz
#Res BW 300 kHz

Channel Power

17.21 dBm /13.8 MHz

Figure 9-89 Chain 0 Averag

Center Freq: 2.412000000 GHz
= Trig: Free Run
#Atten: 22 dB

11:27:13 M Jun 13, 2019
lio Std: None

e

Avg|Hold:>100100
Radio Device: BTS

Span 20.7 MHz

#VBW 910 kHz Sweep 1ms

Power Spectral Density

-54.19 dBm /Hz

usc

Tosms

e Power 802.11b - Ch.1

TracelDetector

Figure 9-90 Chain 1 Averag

Agilent Spectrum Analyzer - Channel Pawer

Integration BW 13.820 MHz

HIFGain:Low

Ref 40.00 dBm

Center 2.437 GHz
#Res BW 300 kHz

Channel Power

17.37 dBm /13.82 MHz

Center Freq: 2.437000000 GHz R lone
Trig: Free Run
#Atten: 22 dB

I 13, 2019

Avg|Hold: 1001100
Radio Device: BTS

Span 20.73 MHz
Sweep 1ms

#VBW 910 kHz
Power Spectral Density

-54.03 dBm /Hz

s

s

e Power 802.11b - Ch.1

TracelDetector

Figure 9-91 Chain 0 Average Power 802.11b - Ch.6

FCC ID: C3K1855
IC ID: 3048A-1855
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Agilent Spectrum Analyzer - Channel Pawer
11:26041 AM L 13, 2018
Radio Std: None

Intea : CenterFraq: 2437000000 GHz
Integration BW 13.807 MHz g Free Fum AvalHald: 100/100

==
#IFGain:Low #Arten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.437 GHz Span 20.71 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.21 dBm /13.81 MHz -54.19 dBm /Hz

e Tosms

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Figure 9-92 Chain 1 Averag

Agilent Spectrum Analyzer - Channel Pawer

I 11:22:20 M Jun 13, 2019

Integrati ‘ Genter Freq: 2.462000000 GHz Radio Std: None
Integration BW 13.837 MHz e AvalHeld: 100/100

#IFGain:Low #Atten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.462 GHz Span 20.76 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.35 dBm /13.84 MHz -54.06 dBm /Hz

e Tosms

e Power 802.11b - Ch.6

TracelDetector

Figure 9-93 Chain 0 Average Power 802.11b

Agilent Spectrum Analyzer - Channel Pawer
F i 11:2604 AM un 13, 2019

Integrati ‘ Genter Freq: 2.462000000 GHz Radio Std: None
Integration BW 13.800 MHz T Froe P AvalHeld: 100/100

=
#IFGain:Low #Atten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.462 GHz Span 20.7 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.33 dBm /13.8 MHz -54.07 dBm /Hz

e s

- Ch.11

TracelDetector

Figure 9-94 Chain 1 Average Power 802.11b

-Ch.11
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Agilent Spectrum Analyzer - Channel Pawer
11:22155 M L 13, 2018
Radio Std: None

Intea : CenterFraq: 2467000000 GHz
Integration BW 13.840 MHz g Free Fum AvalHald: 100/100

==
#IFGain:Low #Arten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.467 GHz Span 20.76 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.49 dBm /13.84 MHz -53.92 dBm /Hz

e Tosms

FCC ID: C3K1855
IC ID: 3048A-1855

TracelDetector

Figure 9-95 Chain 0 Average Power 802.11b

Agilent Spectrum Analyzer - Channel Pawer
X F i 11:2521 M Jun 13, 2019

Integrati ‘ Genter Freq: 2.467000000 GHz Radio Std: None
Integration BW 13.806 MHz e AvalHeld: 100/100

#IFGain:Low #Atten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.467 GHz Span 20.71 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.30 dBm /13.81 MHz -54.10 dBm /Hz

e Tosms

- Ch.12

TracelDetector

Figure 9-96 Chain 1 Average Power 802.11b

Agilent Spectrum Analyzer - Channel Pawer
F i 1123310

Intearati : Center Freq: 2.472000000 GHz
Integration BW 13.845 MHz T Froe P AvalHeld: 100/100

=
#IFGain:Low #Atten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.472 GHz Span 20.77 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.46 dBm /13.85 MHz -53.95 dBm /Hz

e s

- Ch.12

Figure 9-97 Chain 0 Average Power 802.11b

-Ch.13
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Agilent Spectrum Analyzer - Channel Pawer

11:24:36 M 13, 2019
Radis 5td: None TracelDetector

Intea X ; CenterFreq: 2472000000 GHz
Integration BW 13783 MHz oo Trig: Free Run AvglHold: 100/100
HFGainlow  HAten:22 dB Radio Davics: BTS

Ref 40.00 dBm

Center 2.472 GHz

Span 20.67 MHz
#Res BW 300 kHz #VBW 910 kHz

Sweep 1ms
Channel Power Power Spectral Density

17.29 dBm /13.78 MHz -54.11 dBm /Hz

e Tosms

Figure 9-98 Chain 1 Average Power 802.11b - Ch.13

Agilent Spectrum Analyzer - Channel Pawer

E F : I EHEE i 1149000 b 13, 2015 _ |
Integration BW 16.819 MHz Center Freq: 2.412000000 GHz Radio Std: None

W g Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.412 GHz

Span 25.23 MHz
#Res BW 300 kHz #VBW 910 kHz

Sweep 1ms

Channel Power Power Spectral Density

17.24 dBm /16.82 MHz -55.02 dBm /Hz

e Tosms

Figure 9-99 Chain 0 Average Power 802.11¢

Agilent Spectrum Analyzer - Channel Pawer

E F : I EHEE 1T 1135510 b 13, 2015 _ |
Integration BW 16.886 MHz Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.412 GHz

Span 25.33 MHz
#Res BW 300 kHz #VBW 910 kHz

Sweep 1ms

Channel Power Power Spectral Density

17.19 dBm /16.89 MHz -55.09 dBm /Hz

= Tosrars
Figure 9-100 Chain 1 Average Power 802.11g - Ch.1
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Agilent Spectrum Analyzer - Channel Pawer

11:48:24 M N 13, 2019
Radis 5td: None TracelDetector

Intea : CenterFraq: 2437000000 GHz
Integration BW 16.898 MHz g Free Fum AvalHald: 100/100

==
#IFGain:Low #Arten: 22 dB Radio Device: BTS

Ref 40.00 dBm

Center 2.437 GHz Span 25.35 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.41 dBm /16.9 MHz -54.87 dBm /Hz

e Tosms

Figure 9-101 Chain 0 Average Power 802.11g - Ch.6

Agilent Spectrum Analyzer - Channel Pawer

I 11:34:22 M Jun 13, 2019

Integration BW 16.947 MHz Center Freq: 2.437000000 GHz Radio Std: None
W g Free Run Avg|Hold: 1001100

#IFGain:Low #Atten: 22 dB Radio Device: BTS

TracelDetector

Ref 40.00 dBm

Center 2.437 GHz Span 25.42 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

17.16 dBm /16.95 MHz -55.13 dBm /Hz

e Tosms

Figure 9-102 Chain 1 Average Power 802.11g - Ch.6

Agilent Spectrum Analyzer - Channel Pawer

18U 11:47:40 M Jun 13, 2019

Integrati ‘ Genter Freq: 2.462000000 GHz Radio Std: None
Integration BW 16.858 MHz T Froe P AvalHeld: 100/100

=
#IFGain:Low #Atten: 22 dB Radio Device: BTS

TracelDetector

Ref 40.00 dBm

Center 2.462 GHz Span 25.29 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms

Channel Power Power Spectral Density

16.90 dBm / 16.86 MHz -55.37 dBm /Hz

e s

Figure 9-103 Chain 0 Average Power 802.11g- Ch.11
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