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Test Report Attestation

Microsoft Corporation
Model: 1793
FCC ID: C3K1793
IC ID: 3048A-1793

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 4

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-TR447-FCCISED-BT-1 issued by Microsoft EMC
Labs on 9/22/2017.

= @r&ﬂx

Written By: Daniel Salinas Reviewed/ Issued By: Sajay Jose
Radio Test Lead 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 (30 MHz to 1 GHz) 5.99 dB
Radiated disturbance (1 GHz to 18 GHz) 5.12 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 4.98 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-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 7 of 72
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5 Product Description

Company Name:

Microsoft Corporation

Address:

One Microsoft Way

City, State, Zip:

Redmond, WA 98052-6399

Customer Contact:

Sahithi Kandula

Functional Description
of the EUT:

Portable Computing Device with IEEE 802.11a/b/g/n/ac MIMO radio
supporting 20/40/80 MHz bandwidths, Bluetooth 4.0 radio, and an
additional 802.11n SISO radio supporting 20MHz bandwidth.

Model: 1793
FCC ID: C3K1793
IC ID: 3048A-1793

Radio under test:

BT (2402- 2480 MHz) Ch. 0-78

Modulation(s):

GFSK, m/4-DQPSK, 8PSK

Antenna Information:

Integral Antenna.

Manufacturer declared max Antenna Gain in 2.4GHz band of
operation: 3.14 dBi

EUT Classification:

FHSS

Equipment Design State:

Prototype/Production Equivalent (EV3B)

Equipment Condition:

Good

Test Sample Details:

RF Conducted Test Sample

Top- SN: 010557364757, Base- SN: 010566364757
RF Radiated Test Sample

Top- SN: 028972772557, Base-SN: 001195572654

5.1 Test Configurations

Test software “WiFi Tool” (V2.7.5) provided by the customer and “Lab Tool” (V2.0.0.77) from the
module vendor was used to program the EUT to transmit continuously.

The device can operate in GFSK, m/4DQPSK and 8DPSK modulations and all modes were
tested and included in this report. Channel numbers 0, 39 and 78 were used as Low, Mid and
High Channels respectively.

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017

Microsoft EMC Laboratory
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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.

5.4 Equipment Modifications
No modifications were made during testing.

5.5 Dates of Testing
Testing was performed on August 9th - September 11, 2017.

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 9 of 72
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6 Test Results Summary

FCC ID: C3K1793
IC ID: 3048A-1793

Test Description FCC Rule Part Limit Test Result
ISED Rule Part (Pass/Fail)

Duty Cycle Reporting & Reporting & N/A

Measurements Measurements
Purposes only

20dB Bandwidth 15.247 (a)(1)(iii) | For reporting purposes Pass
RSS-247 [5.1] only.

Output Power 15.247 (b)(3) <125 mW - Conducted Pass
RSS-247 [5.4] <500 mW - EIRP

Channel Spacing 15.247 (a)(1) 2/3 of 20dB BW or Pass
RSS-247 [5.1] 25 kHz

Number of Hopping 15.247 (a)(1)(iii) | > 15 channels Pass

Frequencies RSS-247 [5.1]

Dwell Time 15.247 (a)(1)(iii) | <0.4 secin 31.6 sec Pass
RSS-247 [5.1] period

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 Band | RSS-247 [5.9] limits Pass

Emissions RSS-Gen [8.9] RSS-Gen [8.9]

AC Powerline Conducted 15.207 FCC CFR 47 15.207 Pass

Emissions RSS-Gen [8.8] limits

RSS-Gen [8.8]

Report#: R-TR447-FCCISED-BT-2

Issued: Sep 27, 2017
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7 Test Equipment List

FCC ID: C3K1793
IC ID: 3048A-1793

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

Rohde & EMI Test ESU40 RF-012 4/15/2018

Schwarz Receiver

Rohde & EMI Test ESU40 RF-192 4/22/2018

Schwarz Receiver

Agilent Spectrum N9030A EMC-370 5/23/2018
Analyzer

Sunol Sciences | Antenna - JB6 EMC-640 10/27/2017
Broadband

ETS-Lindgren Antenna - 3117 RF-137 3/3/2018
Double-Ridged

ETS-Lindgren Antenna - 3160-09 RF-179 8/8/2018
Standard Gain

Madge Tech THP Monitor PRHTemp2000 EMC-679 11/15/2017

Madge Tech THP Monitor PRHTemp2000 EMC-681 10/25/2017

Rohde & Open Switch OSP130 RF-018 N/A

Schwarz and Control Unit

Rohde & Open Switch OSP150 RF-019 N/A

Schwarz and Control Unit

Rohde & Open Switch OSP130 RF-249 N/A

Schwarz and Control Unit

Rohde & Open Switch OSP150 RF-250 N/A

Schwarz and Control Unit

Rohde & Custom Filter SFUNIT RX RF-323 N/A

Schwarz Bank

Rohde & Preamplifier TS-PR26 RF-199 N/A

Schwarz

Pasternack Attenuator PE7087-6 RF-344 N/A

Huber & Suhner | RF Cable SucoFlex 100 RF-350 N/A

Huber and RF Cable SucoFlex 100 RF-599 N/A

Suhner

Huber & Suhner | RF Cable Sucoflex 102A RF-269 N/A

MegaPhase RF Cable EMC3-N1N1-394 | EMC-1034 N/A

Micro-Coax RF Cable UTI Flex RF-354 N/A

Micro-Coax RF Cable UTI Flex RF-359 N/A

Report#: R-TR447-FCCISED-BT-2

Issued: Sep 27, 2017

Microsoft EMC Laboratory
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FCC ID: C3K1793
IC ID: 3048A-1793

Manufacturer Description Model # Asset # Calibration Due
Micro-Coax RF Cable UFB311A-1- EMC-351 N/A
0787-50U50U

Murata RF Cable MXHQ87WA3000 | RF-596 N/A

Murata RF Cable MXHQ87WA3000 | RF-588 N/A

Teledyne Storm | RF Cable True Blue RF-612 N/A

Microwave

Teledyne RF Cable 57500 EMC-1025 N/A

Equipment used for AC Line Conducted Emissions Measurement

Manufacturer Description Model # Asset # Calibration Due
Rohde & EMI Test ESR3 EMC-669 5/18/2018
Schwarz Receiver
Teseq LISN NNB 51 EMC-056 5/19/2018
Fluke Multimeter 87V EMC-052 3/27/2018
Madge Tech THP Monitor PRHTemp2000 | EMC-168 2/10/2018
Chroma AC Power 61602 EMC-055 N/A

Source
Micro-Coax RF Cable UFA210A-1- EMC-367 N/A
1800-50U50U
ETS-Lindgren TILE License N/A EMC-985 N/A
Dongle

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 laid out on the ground plane between the receiving antenna and the EUT to meet
Site VSWR requirements in accordance with ANS| C63.4:2014.

8.1.1 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 vertical
standing mode was identified as the worst case configuration.

8.1.2 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.

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 takes into account these correction
factors.

8.3 Test Setup Diagrams

(N ] . Attenuator

EUT

Spectrum Analyzer/ Power Meter

Fig.1. Test Setup for Antenna port conducted measurements

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 13 of 72
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3m Measurement Distance

Antenna Height Scan 1-4m

EUT @ 80cm

Chamber Ground Plane

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

3m Measurement Distance

EUT @1.5m

Antenna Height Fixed at 1.5m

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

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 14 of 72
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Fig.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:

FCC ID: C3K1793
IC ID: 3048A-1793

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

Detector = Peak

Span=0Hz

Sweep points > 100

9.1.3 Limits:

Reporting and measurement purposes only.

9.1.4 Test Results:

. . Duty Cycle i Cy_cle

Frequency Data Rate On Time (ms) Period (ms) (%) Correction

Factor (dB)
2402 1-DH1 0.375 1.250 30.00 5.22
2402 1-DH3 1.642 2.50 65.68 1.83
2480 1-DH5 2.88 3.75 76.88 1.15

Report#: R-TR447-FCCISED-BT-2
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9.1.5 Test Data:

BAvg Type: RMS

NG Fast ——  Trig: Free Run
WFiain:Low shten: 42 4B

Ref 26.00 dBm

b R

#VBW 8.0 MHz

496 dBm|
00448,

1181
50 ma| 1AL 0.0148]

STATL

Plot 9-1. Duty Cycle (Ch. 0, 1-DH1)

Marker 3 A 2.50000 ms . BAVG Type: RMS
e Trig: FreeRun
wAmer: 42 4B

Ref 26.00 dBm

[Center 2.402000000 GHz

#VEBW 8.0 MHz

ma| 438 dBm|
1642 ms (A) .81 dB|
2,500 ms 1A} 0.01d8]

Plot 9-2. Duty Cycle (Ch. 0, 1-DH3)

PHO: Fast —=— Trig:Fres Run
¥ GainLow Bhsten: 34 dB

Ref 24.00 dBm

'Center 2.402000000 GHz
#VEW 8.0 MHz

Souounomuns §

§ ~

Figure 9-2 Duty Cycle (Ch. 0, 1-DH5)

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 17 of 72
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9.2 20dB and 99% Occupied Bandwidth

9.2.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (a)(1)(iii)

ISED RSS-247 [5.1]

9.2.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8.

Spectrum analyzer settings:
The x dB (-20dB) function on the spectrum analyzer was used to measure 20dB BW with the

settings below:

Span = approximately 2 to 3 times the 20 dB or 99% Occupied bandwidth, centered on a
hopping channel

RBW > 1 to 5 % of the 20 dB bandwidth= 24kHz

VBW > 3x RBW= 75kHz

Sweep = Auto

Detector function = Peak

Trace = Max Hold

The internal function of the spectrum analyzer is used to measure the 99% bandwidth.

9.2.3 Limits:
N/A- Reporting Purposes only.

9.2.4 Test Results:

Frequency Data Rate A d.B Occup_ied

(MHz) Mode (Mbps) Channel No. Bandwidth Bandwidth
(MHz) (MHz)
2402 1-DH5 1 0 0.95 0.83
2441 1-DH5 1 39 0.95 0.85
2480 1-DH5 1 78 0.95 0.87
2402 2-DH5 2 0 1.30 1.17
2441 2-DH5 2 39 1.29 1.17
2480 2-DH5 2 78 1.31 1.18
2402 3-DH5 3 0 1.29 1.17
2441 3-DH5 3 39 1.29 1.17
2480 3-DH5 3 78 1.29 1.17

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 18 of 72
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9.2.5 Test Data:

Agilent Spectrum Analyoer - Decupled W

Center Freq 2.402000000 GHz

I Gain:Lew

Ref 24.00 dBm

iCenter 2.402 GHz
'sRes BW 24 kHz
Occupied Bandwidth
834.05 kHz
-8.113 kHz
948.8 kHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 2402000000 GHz
% Trig: Frae Run
Bazten: 24 48

AvglHeld: 1010

#VBW 75 kHz

Total Power

OBW Power
x dB

FCC ID: C3K1793
IC ID: 3048A-1793

6526 23°M S 05, 2017
Radio S1d: Non

FRadio Daviea: BTS

99,00 %
-20.00 dB

Agilent Spectrum Analyser - Cocupled BW

Freq 2.441000000 GHz

I Gain:L e

Ref 24.00 dBm

iCenter 2.441 GHz
'sRes BW 24 kHz
Occupied Bandwidth
846.68 kHz
-7.629 kHz
951.2 kHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 2441000000 GHz
% Trig: Frae Run
Bazten: 24 48

AvgiHeld: 10010

#VBW 75 kHz

Total Power

OBW Power
x dB

PM tag 06, 2017
Radio S1d: None

Fadio Daviea: BTS

Span 3 MHz
Sweep 5ms

99,00 %
-20.00 dB

T T e —

2.480000000 GHz

I Gain:Lew

Ref 24.00 dBm

Occupied Bandwidth

866.41 kHz
-7.903 kHz
949.9 kHz

Transmit Freq Error
% dB Bandwidth

Center Fraq: 2420000000 GHz
% Trig: Frae Run
Bazten: 24 48

AvgiHeld: 1010

#VBW 75 kHz

Total Power

OBW Power
x dB

155 fag 06, 2417
Radio 514 None

Fadio Davica: BTS

11.6 dBm

9.0

Figure 9-5 20dB Bandwidth (Ch. 78, 1-DH5)
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Attt Specarum Analyoer - Cccapied BW

r 8 2000000 Contar Freq: 2402000000 GH.

Center Freq 2.402000000 GHz [ Avaptald: 1010
#icten: 24 48

SIF Gain:Low

Ref 24.00 dBm

iCenter 2.402 GHz
#Res BW 24 kHz #VBW 75 kHz

Occupied Bandwidth Total Power

1.1737 MHz
Transmit Freq Error ~4.729 kHz OBW Power 99.00 %
x dB Bandwidth 1.304 MHz % dB -20.00 dB

CED T EiT 4 PM de 09, 2017
Center Freq: 2441000000 GHz Radlo Std- None
we= Trig:Fres Run AvgiHeld: 1010
48

I Gain:Lw Shshen: 14 Radio Davice: BTS

Ref 24.00 dBm

Center 2441 GHz ) ) Span 3 MHz
@Res BW 24 kHz BVBW 75 kHz Sweep 5ms

Occupied Bandwidth Total Power
1.1729 MHz

Transmit Freq Error =4.119 kHz OBW Power

x dB Bandwidth 1.286 MHz xdB

) I 053032 P ey 09, 2017
Center Freq 2.480000000 GHz Center Fraq: 2 420000000 GHz Radio St Nens
oe= Trig:Froe Run AvgiHeld: 1010
i Gain:Low  BAten: 34 4B Radlo Davics: BTS

Ref 24,00 dBm

o Span 3 MHz
#Res BW 24 kHz #VBW 75 kHz Sweep 5 ms)
Qccupied Bandwidth Total Power 11.9 dBm
1.1783 MHz
Transmit Freq Error -3.108 kHz OBW Power 99,00 %
x dB Bandwidth 1.313 MHz % dB -20.00 dB

Figure 9-8 20dB Bandwidth (Ch. 78, 2-DH5)
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FCC ID: C3K1793
IC ID: 3048A-1793

Alent Spectrum Analyoer - Dccopied BW

Sweep Time 7.00 ms

Center Fraq: 2402000000 GHz
== Trig: Frae Run
Bacten: 24 48

GH.
- AvgiHeld: 1010
I Gain:Low

Ref 24.00 dBm

iCenter 2.402 GHz Span 3 MHz
#Res BW 24 kHz #VBW 75 kHz #Sweep 7 ms
Occupied Bandwidth

1.1662 MHz

-3.206 kHz OBW Power
1.291 MHz xdB

Total Power

Transmit Freq Error 99,00 %
x dB Bandwidth

-20.00 dB

Agilenit Spectruss Analyrer - Occupied BW

1o 7 524 P e 06, 2017
enter Freq 2.441000000 Canter Freq: 2441000000 GHz Radio Std- None

Center Freq 2.441000000 GHz | ensenlrens e

FIF Gain:L e 48 Radio Davics: BTS

Rel 24.00 dBm

iCenter 2.441 GHz Span 3 MHz
'#Res BW 24 kHz #VBW 75 kHz #Sweep 7 ms
Occupied Bandwidth

1.1674 MHz

-3.549 kHz OBW Power
1.201 MHz x dB

Total Power

Transmit Freq Ermor 99,00 %
x dB Bandwidth

-20.00 dB

A

Figure 9-10 20dB Bandwidth (Ch. 39, 3-DH5)

Agilent Spectrum Analyzer - Cccupied BW

Freq 2.480000000 GHz

I (6533 LA P g 06, 2007
Ceanter Fraq: 2420000000 GHz Radio 514 Nons
e Trig:Frae Run AvgiHeld: 1010

I Gain:Low 48

FRadio Daviea: BTS

Ref 24.00 dBm

Span 3 MHz
'#Res BW 24 kHz #VBW 75 kHz #Sweep 7 ms
Occupied Bandwidth

1.1664 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

-3.843 kHz OBW Power
1.290 MHz x dB

99,00 %
-20.00 dB

Figure 9-11 20dB Bandwidth (Ch. 78, 3-DH5)
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9.3 Output Power

9.3.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (b)(1)

ISED RSS-247 [5.4]

9.3.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8.

Spectrum analyzer settings:

Peak Power Measurements:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel= 5MHz
RBW > the 20 dB bandwidth of the emission being measured= 2MHz

VBW > 3 x RBW= 6MHz

Sweep = Auto

Detector function = Peak

Trace = Max Hold

The trace was allowed to stabilize. A Marker was set to the peak of the emission. The indicated
level is the peak output power.

9.3.3 Limits:
15.247/RSS-247: 1 Watt (30dBm), if =2 75 non-overlapping channels.

Additionally, for EDR modes and devices with < 75 non-overlapping channels (AFH), 21dBm
conducted.

RSS-247: 4 W (36dBm) EIRP.

Additionally, for EDR modes and devices with < 75 non-overlapping channels (AFH), 27dBm
EIRP.
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9.3.4 Test Results:

Data GG Cond. .
Frequency Mode Rate Channel Peak Limit Margin Results
(MHz) (Mbps) No. Power (dBm) (dBm)
(dBm)
2402 1-DH5 1 0 5.147 21 -15.85 Pass
2441 1-DH5 1 39 4.977 21 -16.02 Pass
2480 1-DH5 1 78 4.877 21 -16.12 Pass
2402 2-DH5 2 0 7.411 21 -13.59 Pass
2441 2-DH5 2 39 6.713 21 -14.29 Pass
2480 2-DH5 2 78 7.160 21 -13.84 Pass
2402 3-DH5 3 0 7.726 21 -13.27 Pass
2441 3-DH5 3 39 7.578 21 -13.42 Pass
2480 3-DH5 3 78 7.477 21 -13.52 Pass
Cond. Ant. ISED _
Frequency Mode Channel Peak Gain EIRP E_IRI_’ Margin Results
(MHz) No. Power (dBi) (dBm) | Limit | (dBm)
(dBm) (dBm)

2402 1-DH5 0 5.147 3.14 8.287 27 -18.71 Pass
2441 1-DH5 39 4.977 3.14 8.117 27 -18.88 Pass
2480 1-DH5 78 4.877 3.14 8.017 27 -18.98 Pass
2402 2-DH5 0 7.411 3.14 | 10.551 27 -16.45 Pass
2441 2-DH5 39 6.713 3.14 9.853 27 -17.15 Pass
2480 2-DH5 78 7.160 3.14 | 10.300 27 -16.70 Pass
2402 3-DH5 0 7.726 3.14 | 10.866 27 -16.13 Pass
2441 3-DH5 39 7.578 3.14 | 10.718 27 -16.28 Pass
2480 3-DH5 78 7.477 3.14 | 10.617 27 -16.38 Pass
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9.3.5 Test Data:
‘ndnﬁoﬂlw-"ﬂrm-ws-l

Marker 1 2.402168266827 GHz X ::;IgHm.‘ws

Ref 24.00 dBm

Center 2402000 GHz Span 5.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10000 pts))

Agihent Spectrum Analyzer - Swopd SA

Marker 1 2.440822732273 GHz #hug Type: RME
POt fast ~e  TrigFras Run AvglHebd: 1001100
I Gain:Low #Atten: 34 dB

Rel 24,00 dBm

Center 2441000 GHz ) ) ) ) ) " Span 5,000 MHz
#Res BW 2.0 MHz #VEBW 6.0 MHz Sweep 1.333 ms (10000 pts)|

Figure 9-13 Peak Power (Ch. 39, 1-DH5)

it Specrum Analyzer - Smoip Sh

Marker 1 2.479817231723 GHz ) #hug Type: RMS
e Trige Fros Run AvgHeld: 1001100
#Atten: 34 dB

Rel 24,00 dBm

Center 2.430000 GHz ) ) ) ) Span 5,000 MHz
#Res BW 2.0 MHz #VEW 6.0 MHz Sweep 1.333 ms (10000 pts)|

=)

Figure 9-14 Peak Power (Ch. 78, 1-DH5)
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Aghen Sprcirum Anstyoer - Seoopt. 54

Marker 1 2401881488149 GHz - ::;?Hu:--‘ms
EAtten: 34 dB

Ref 24.00 dBm

Center 2.402000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10000 pts)|

#Avg Type: RMS
AvglHeld: 1001100

Ref 24.00 dBm

"I

/ T~
i N

Center 2.441000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10000 pts))

Figure 9-16 Peak Power (Ch. 39, 2-DH5)

Agilent Spectrus Analyser - Swept SA

Marker 1 2.480148514851 GHz X ::;Ig“u‘:.‘ws

Ref 24.00 dBm

Center 2480000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10000 pts))

Figure 9-17 Peak Power (Ch. 78, 2-DH5)
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Aghen Sprcirum Anstyoer - Seoopt. 54

Ty . SAvg Type: RMS
Marker 1 2.401916291629 GHz . TrigFresRun M;ISHJ:“
EAtten: 34 dB

10 agidly - Ref 24.00 dBm

/—#‘w—l “M_“\‘*H
i "\H\

Center 2.402000 GHz Span 6.000 MHz
#Res BW 2.0 MHz #VBW 6.0 MHz Sweep 1.333 ms (10000 pts)|
=a

Figure 9-18 Peak Power (Ch. 0, 3-DH5)

Agihent Spectrum Analyzer - Swopd SA

Marker 1 2.440996699670 GHz ) #hug Type: RME
PH0: Fast ~e-  TrigFres Run AvglHobd: 1001100
W Gain:Low #Atten: 34 dB

Ref 24.00 dBm

Center 2.441000 GHz Span 6.000 MHz
#Res BW 2.0 MHz EVBW 6.0 MHz Sweep 1.333 ms (10000 pts)

Marker 1 2.479972697270 GHz ) #hvg Type: RME
O Fast —+—  Trige Fres Run AvglHebd: 1001100
I Gain:Low #Atten: 34 dB

Ref 24.00 dBm
1
/_J\\
Center 2480000 GHz Span 6.000 MHz
#Res BW 2.0 MHz EVBW 6.0 MHz Sweep 1.333 ms (10000 pts)

Figure 9-20 Peak Power (Ch. 78, 3-DH5)

FCC ID: C3K1793
IC ID: 3048A-1793
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9.4 Channel Spacing

9.4.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (a)(1)

ISED RSS-247 [5.1]

9.4.2 Test Method:

Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8. The EUT was in pseudorandom hopping mode with the separation of two peaks
measured using the delta marker.

Spectrum analyzer settings:

Span = wide enough to capture the peaks of two adjacent channels

Resolution (or IF) Bandwidth (RBW) = 300 kHz

Video (or Average) Bandwidth (VBW) 2 RBW= 3 MHz

Sweep = Auto

Detector function = Peak

Trace = Max Hold

The trace(s) was allowed to stabilize. The marker-delta function was used to determine the
separation between the peaks of the adjacent channels.

9.4.3 Limits:

The channel carrier frequencies must be separated by 25kHz or the 20dB BW of the hopping
channel whichever is greater. If the output power is less than 125mW, then the channel
separation can be 2/3 of the 20dB bandwidth 623.33kHz or 25kHz whichever is greater.

9.4.4 Test Results:
Pass.
Minimum channel separation= 1.005 MHz in 1-DH5 Mode.
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945 Test Data:

Aéiient Spectrum Analyzer - Swept SA

LIG 05:012:15PM Aug 10, 2017

#Avg Type: RMS
PHO: Wide 0 Trig:FreeRun Avg|Held:>10/10
IFGain:Low #Atten: 34 dB

Ref 24.00 dBm

Span 3.000 MHz
#VBW 3.0 MHz Sweep 1.533 ms (1001 pts)

| MKR MODE TRC SCL X Ad FUMCTION FUMCTION WIDTH FUMCTION VALUE ~

MSG STATUS

Figure 9-21 Channel Separation
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9.5 Number of Hopping Frequencies

9.5.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (a)(1)(iii)

ISED RSS-247 [5.1]

9.5.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8. The EUT had its hopping function enabled.

Spectrum analyzer settings:

Span = the frequency band of operation

RBW < 30% of the OBW= 300 kHz

VBW > RBW = 3 MHz

Sweep = Auto

Detector function = Peak

Trace = Max Hold

The trace was allowed to stabilize, and the number of channels was counted.

9.5.3 Limits:
The minimum number of hopping channels required is 15.

9.5.4 Test Results

Pass.

The EUT utilizes 79 hopping channels in BDR and EDR modes. In AFH mode, the EUT utilizes
a minimum of 20 hopping channels.

9.5.5 Test Data:

Agilent Spectrum Analyzer - Swept SA

EESIN IGH. 10: 1354 AM Aug 11, 2017
Ref Level 26.00 dBm i #hvg Type: RMS TRACE
+- Trig:Free Run AvglHold: 100100 TvPE

Atten: 36 dB oeT

Ref 26.00 dBm

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 300 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Figure 9-22 Number of Hopping Channels
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9.6 Dwell Time

9.6.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (a)(1)(iii)

ISED RSS-247 [5.1]

9.6.2 Test Method:

Measurements were performed according to the procedure defined in ANSI C63.10:2013
American National Standard of Procedure for Compliance Testing of Unlicensed Wireless
Devices, Section 7.8. The EUT had its hopping function enabled.

Spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW = 100 kHz

VBW = 3 x RBW= 300 kHz

Sweep = as necessary to capture the entire dwell time per hopping channel = 4ms
Detector function = Peak

Trace = Clear Write/ Trigger Mode

Dwell Time is measured with analyzer set to zero span at the channel of test and the trigger set
to capture a burst. Spectrum Analyzer trace data was analyzed and the dwell time for emissions
greater than 0dBm was summed to obtain the total accumulated dwell time.

9.6.3 Limits:
400 ms within 31.6s (400 ms x 79 Channels)

9.6.4 Test Results:

Pass.
Accumulated Dwell Time Limit Marain
Packet Type in 31.6 s period g
(ms) (ms) (ms)
1-DH1 363.400 400.000 -36.600
1-DH3 357.080 400.000 -42.920
1-DH5 385.520 400.000 -14.480
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9.6.5 Test Data:

T S ——Y

Marker 2 A 388.267 ys " .;221.1 ™
a8

Ref 13.00 dBm

[Center 2.402000000 GHz
Res BW 100 kHz #VBW 300 kHz

FCC ID: C3K1793
IC ID: 3048A-1793

Bhvg Type: AMS
AvglHobd: 100100

Span 0 Hz
Sweep 933.3 ps (1001 pis)

i

Marker 2 & 164340 ms Trig Dalay221.1 s

Trige Vides
{10 dsidiv
o

ahtten: 30 dB
Center 2.402000000 GHz
M 100 kHz #VEW 300 kHz

Ref 22.00 dBm

Figure 9-23 Dwell Time — DH1

#hvg Type: RMS
AvglHebd: 1001100

“Span 0 Hz
Sweep 2.200 ms (1001 pts)

Trig Dalay-221.1 3
Trig: Vides
W Gain:Low #Atzen: 38 4B

PHO: Wide 0

Ref 22.00 dBm

[Center 2.402000000 GHz
Res BW 100 kHz #VEW 300 kHz

BAvg Type: RMS
AvglHold> 1004100

Span 0 Hz
Sweep 3.400 ms (1001 pts)

Figure 9-25 Dwell Time - DH5
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Ty ——r—Ty

Points 40000 X BAvg Type: AMS
y Trig: Video
SAten: 42 dB

Ref 26.00 dBm

Center 2.402000000 GHz ’ Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep 31.60 5 (40000 pis)

sc | i Fibe «Trace 0003 cav> saved ad

Figure 9-26 Time of Occupancy - DH1

Agihert Spectrum Analyzer - Sevpt S

benlar Freq Z.AOL?EIIJGGDEI GHz YHOIDIIII'W us

o Trig Vides

Y Wide
IF Gainlow Atten: 30 dB

Ref 20.00 dBm

AR R

Center 2.402000000 GHz Span 0 Hz
Res BW 100 kHz #VBW 300 kHz Sweep J1.61 5 (40001 pis))
50 . 1/File <Task_447 BT _FCC_CONDUCTED Dwell Time_1DH3_31 6s_£dBm_2402 sTans

Figure 9-27 Time of Occupancy - DH3

egilenst Spectrum Analyrer - Swept SA
Lo E NEE P I3, D137 ke 29, 2017
Average/Hold Number 1 Trig Dalay1.0 ps #iveg Type: RMS ma
e Vides Teve.
IF Gainlsw 3 )

Ref 16.00 dBm

Center 2402000000 GHz Span 0 Hz
Res BW 100 kHz #VEW 300 kHz Sweep 31.60 s (40000 pts)|

sTATUS

Figure 9-28 Time of Occupancy - DH5

Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 32 of 72
Microsoft EMC Laboratory



. .
mm Microsoft FCC ID: C3K1793

IC ID: 3048A-1793
9.7 Band Edge

9.7.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (d)

ISED RSS-247 [5.5]

9.7.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8.

Spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest
to the band edge, as well as any modulation products which fall outside of the authorized band
of operation

RBW = 100 kHz
VBW = 300 kHz
Sweep = Auto

Detector function = Peak

Trace = Max Hold

The trace was allowed to stabilize. The marker was set on the emission at the band edge, or on
the highest modulation product outside of the band, if this level is greater than that at the band
edge. The delta marker function was set and the marker-to-peak function moved to the peak of
the in-band emission.

With the same instrument settings, the hopping function of the EUT was enabled and the trace
was allowed to stabilize. The same procedure listed above was used to determine if any
spurious emissions caused by the hopping function complied with the specified limit.

9.7.3 Limits:
The maximum level is at least 20dBc with measurements taken with the EUT in pseudorandom
hopping mode and with hopping mode disabled.

9.7.4 Test Results:
Pass.
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9.7.5 Test Data:

Aglent Spectrum Anslyner - Swept 4
Marker 2 2.399941494149 GHz

Atten: 38 4B

v Ref 28,00 dBm

gt A

Center 2400000 GHz

#Res BW 100 kHz #VBW 30 kHz

Bhvg Type: AMS
AvglHobd: 100100

Span 10.00 MHz
Sweep 5.333 ms (10000 pis)|

Marker 2 A -2.169716972 MHz
PHO: Wide oo Trig Froes Run
W Gain:Low Atten: 40 dB

v Ref 30.00 dBm

Center 2400000 GHz

#Res BW 100 kHz #VEBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (10000 pts)|

Marker 2 A -2.621262126 MHz
Trige Fros Run
Atten: 40 dB

v Refl 30.00 dBm

e

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

ARy
'Jt,;=_.'.'n'M\nam:,Mu'mwﬂ.w'si.kmy-lal’rﬂm;'*rh}

#hvg Type: RMS
AvgHeld: 1001100

o I\-'*"* A

: uv'ﬁ“hlm

Span 10.00 MHz
Sweep 5.333 ms (10000 pts)|

FCC ID: C3K1793
IC ID: 3048A-1793

Figure 9-31 Low Channel Band edge: 3-DH5 Mode (Hopping disabled)
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Aghen Sprcirum Anstyoer - Seoopt. 54

Marker 2 A 3.591859186 MHz - = ::;?Hu:-.‘ms

v Ref 30,00 dBm

! Wﬁ y
1 W}W“* Lm fﬂ"” A st

Iz
e

Center 2483500 GHz Span 10.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)|

Figure 9-32 High Channel Band edge: 1-DH5 Mode (Hopping disabled)

#Avg Type: RMS
AvglHeld: 1001100

v Ref 30,00 dBm

W "

MM M‘"MU\L Mo ¥ i AT Al

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)

Figure 9-33 High Channel Band edge: 2-DH5 Mode (Hopping disabled)

Marker 2 A 4172417242 MHz ) #hvg Type: RME
- o Trig:Fres Run AvglHebd: 1001100
Atten: 40 dB

v Ref 30,00 dBm

FeIY

'W“M LM‘WM A WA i b

Center 2483500 GHz Span 10.00 MHz
#Res BW 100 kHz EVBW 300 kHz Sweep 5.333 ms (10000 pts))

Figure 9-34 High Channel Band edge: 3-DH5 Mode (Hopping disabled)
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[T e P ——
#hvg Type: RMS

e Trig:Fres Run AvglHeld: 1005100
Atten: £0 4B

v Ref 30,00 dBm

o P
"\,c"l y

[
A
rr

§2 F‘I Y
m&mmmWMH-Mw;NumMmd'

Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)

=

Figure 9-35 Low Channel Band edge 1-DH5 Mode (Hopping enabled)

Agilent Spectrus Analyzer - Swept SA

Marker 2 A -5.014001400 MHz ) #hug Type: RME
PO ilde s Trige Fres Run AvglHobd: 1001100
IFGeain:L ow FAtten: 40 dB

v Ref 30,00 dBm

‘,ﬂu*\"\v"ﬂﬂ"'ﬁv”““‘:;\”'wb.

!

281 [ AF
4 M
M.k&ﬂm-ﬂukwmwwkﬁw.“’\'

Center 2400000 GHz Span 10,00 MHz
#Res BW 100 kHz EVBW 300 kHz Sweep 5.333 ms (10000 pts))

Figure 9-36 Low Channel Band edge 2-DH5 Mode (Hopping enabled)

Marker 2 A -3.338833883 MHz #hvg Type: RME
o Trig:Fres Run AvglHebd: 1001100
Atten: 40 dB

v Ref 30,00 dBm

2
A
&w-hrimwmknmw*«w\ '

Center 2400000 GHz Span 10.00 MHz
#Res BW 100 kHz EVBW 300 kHz Sweep 5.333 ms (10000 pts))

Figure 9-37 Low Channel Band edge 3-DH5 Mode (Hopping enabled)
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Aghen Sprcirum Anstyoer - Seoopt. 54

=TABBTAST : Fhug Type: RMS
Marker 2 A 3674867487 MHz o TrigFresRun m;?HJ:.i
Atten: 40 48

v Ref 30,00 dBm

g

iﬂI‘Lu—udww~dwwmm«mv1~'«mmek

Center 2483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)|

Agilent Spectrus Analyzer - Swept SA

Marker 2 A 4303930394 MHz #hug Type: RME
PHO: Wide ~»-  Trige Fres Run AvglHobd: 1001100
IFGeain:L ow FAtten: 40 dB

v Ref 30,00 dBm

T'\‘r\‘-‘ﬂ."’mﬁ“"ﬂ""'"‘"..\hl
!
i

‘E:JI

Y
"Hwh
i A Al ot i AN

Center 2483500 GHz Span 10,00 MHz
#Res BW 100 kHz EVBW 300 kHz Sweep 5.333 ms (10000 pts))

Figure 9-39 High Channel Band 2-DH5 Mode (Hopping enabled)

Aot Sprctrum Analyzer - St A

Marker 2 A 4591959196 MHz ) : #hvg Type: RMS
v Trig Free Run AwglHole: 100100
Attan: 40 4B

v Ref 30,00 dBm

1
AN

1
\

L
Wt
Wy

i ¢
"ﬂm-.‘hltm-um&..u.mW.-*ww.&mwamw

Center 2483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (10000 pts)|

=

Figure 9-40 High Channel Band 3-DH5 Mode (Hopping enabled)
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9.8 Conducted Spurious Emissions

9.8.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (d)

ISED RSS-247 [5.5]

9.8.2 Test Method:
Measurements were performed according to the procedure defined in ANSI C63.10:2013
Section 7.8.

Spectrum analyzer settings:

Span = 30 M- 12 GHz; 12 G- 25 GHz

RBW =1 MHz

VBW = 3 MHz

Sweep Time = Auto

Sweep Points= 30000

Detector function = Peak

Trace = Max Hold

If an emission is found within 3dB of the limit or exceeding the limit, reduce the RBW to 100 kHz
for the final measurements.

The trace was allowed to stabilize. The marker was set on the peak of any spurious emission
recorded. The level displayed had to comply with the limit specified.

9.8.3 Limits:
The maximum spurious emission shall be at least 20dBc.

9.8.4 Test Results:

Pass
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9.8.5 Test Data:

Agilent Spectruen Analyzer - Swept SA
Marker 2 3.603962132071 GHz

M 11:16:31 AM Ausg 10, 2017
#Avg Type: RMS TRACE
PHO: Fast (5 Trig:Free Run Avg|Hold> 1001100 b

I GaineL o #Atten: 34 dB

Ref 24.00 dBm

Stop 12.000 GHz
Sweep 20.00 ms (30000 pts

FUNCTION VALUE

#VEW 3.0 MHz

FUMCTION FUNCTION WIDTH

24017 GHz|
3.6040 GHz|

S DWm- sl D

STATUS.

usG

Figure 9-41 Conducted Spurious Emissions 30-12000 MHz: 1-DH5 Mode (Ch. 0)

Agilont Spectrum Analyzor - Swopt SA
Marker 1 24.998266608887 GHz

PHO: F
IFGaincLow

03:38: 16PM Aug 18, 2017
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Figure 9-42 Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 0)
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Figure 9-44 Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 39)
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Figure 9-45 Conducted Spurious Emissions 30-12000 MHz: 1-DH5 Mode (Ch. 78)

Agilent Spectrum Anatyzer - Swept SA
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Ref 18.00 dBm
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 34.00 ms (30000 pts)

Figure 9-46 Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 78)
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Marker 2 3.607154238475 GHz Shvg Type: RMS
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Figure 9-47 Conducted Spurious Emissions 30-12000 MHz: 2-DH5 Mode (Ch. 0)

Agitent Spectrusm Analyzer - Swept SA
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Start 12,000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

Figure 9-48 Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 0)
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FCC ID: C3K1793
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Figure 9-49 Conducted Spurious Emissions 30-12000 MHz: 2-DH5 Mode (Ch. 39)

Agitent Spectrisn Analyzer - Swept SA
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Start 12,000 GHz

#Res BW 1.0 MHz
Figure 9-50 Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 39)
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Figure 9-51 Conducted Spurious Emissions 30-12000 MHz: 2-DH5 Mode (Ch. 78)
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Figure 9-52 Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 78)
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Figure 9-53 Conducted Spurious Emissions 30-12000 MHz: 3-DH5 Mode (Ch. 0)
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Figure 9-54 Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 0)
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Figure 9-56 Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 39)
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Figure 9-57 Conducted Spurious Emissions 30-12000 MHz: 3-DH5 Mode (Ch. 78)
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Figure 9-58 Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 78)
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9.9 Radiated Spurious and Band Edge Emissions

9.9.1 Test Requirement:
FCC CFR 47 Rule Part 15.247 (d)

ISED RSS-247 [5.5] and RSS GEN [8.9]

9.9.2 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 §15.247 V04 and ANSI C63.10 2013.

Radiated spurious measurements are made from 30MHz to the 10th harmonic of the
fundamental frequency of the transmitter. Measurements below 30MHz were not performed
since the radio circuitry of the EUT does not contain clocks below 30MHz. The limit for radiated
spurious emissions is per 15.209 and RSS-247 [5.5]. Additionally, emissions found in the
restricted bands listed in 15.205 and RSS-Gen were tested for compliance per limits in 15.209
and RSS-Gen.

The EUT was tested near the low, middle and high channels of operation in each sub band.
Guidelines in ANSI C63.10:2013 were followed with respect to maximizing the emissions.

A pre-amp and a high pass filter were required for this test, in order to provide the measuring
system with sufficient sensitivity. The peak reading of the emission, after being corrected by the
antenna factor, cable loss, pre-amp gain, etc., is the peak field strength.

Both horizontal and vertical antenna polarizations were investigated. Worst case maximized
data is shown in this test report.
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Restricted Band-Edge Emissions
Peak Measurements

Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold)
Span= 2310 — 2500 MHz

Sweep Points = 401

Sweep Time = Auto

Average Measurements (Reduced Video Bandwidth Method)
Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 2 kHz

VBW Mode = Linear

Trace Mode: Peak Detector (Max Hold)
Span= 2310 — 2500 MHz

Sweep Points = 401

Sweep Time = Auto

Sweep Count = 200

Radiated Spurious Emissions
Spectrum Analyzer Settings:

30 MHz- 1 GHz:

RBW= 120 kHz

VBW = 3 X RBW

Trace Mode: Peak Detector (Max Hold). Final measurements performed using QP Detector.
Span= 30 MHz- 1 GHz

Sweep time= Auto

Sweep points = 2 x Span/RBW

Above 1 GHz:

RBW= 1 MHz

VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold) and RMS Average Detector (Max Hold)
Span= 1- 18 GHz and 18- 26.5 GHz.
Sweep time= Auto

Sweep points = 2 x Span/RBW

Final Measurements above 1 GHz
Peak Measurements

Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold)
Span= wide enough to encompass the emission
Sweep Points =2 2 x Span/RBW

Sweep Time = Auto
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RMS Average Measurements

Spectrum Analyzer Settings:

RBW= 1 MHz

VBW= 3 x RBW

Detector= RMS

Span= wide enough to encompass the emission
Sweep points= 2 x Span/RBW

Sweep time = auto

Trace= Average at least 100 traces

Trace Averaging Type= power (RMS)

The duty cycle correction factor is added to the emission level.

Sample Calculation:

Field Strength Level: Amplitude (Analyzer level) + AFCL (Antenna Factor and Cable losses) —
Amplifier Gain = 50 dBuV + 33 dB — 25 dB = 58dBuV/m.
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9.9.3 Limits:
Frequency Field Strength Measurement Distance | Corrected Field Strength for
(MHz) (MV/m) (meters) 3m measurement distance
(dBuV/m)
0.009-0.490 | 2400/F (kHz) 300 48.5- 13.8
0.490-1.705 | 24000/F (kHz) 30 33.8-23.0
1.705-30 30 30 29.5
30-88 100 3 40
88-216 150 3 43.5
216-960 200 3 46
960-1000 500 3 54
Above 1000
(Restricted 500 3 54 (Average)
Frequency 74 (Peak)
Bands)
9.9.4 Test Result:
Pass.
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9.9.5 Test Data:

9.9.5.1 Radiated Restricted Band-edge emissions
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1 2.402150000 GHz
V102.376 dBuV/m
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E o0t
>
2 L
3
e 80T
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S 701
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40+ t t } t } } } i
2310 2350 2400 2450 2500
Frequency in MHz

PK+_MAXH [Result Table.Result:2]
FCC 15.247 Restricted Bands - Peak_inv [..\]

Figure 9-59 Restricted Band Edge 1-DH5 Mode- Ch. 0 (2310-2390MHz) — Peak

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Peak [..\]

10T

1001 2. 102057000 GHz
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PK+_MAXH [Result Table.Result:2]
FCC 15.247 Restricted Bands - Avg_inv [..\]

Figure 9-60 Restricted Band Edge 1-DH5 Mode- Ch. 0 (2310-2390MHz) — Average

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Avg [..\]
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PK+_MAXH [Result Table.Result:2]
FCC 15.247 Restricted Bands - Peak_inv [..\]

Figure 9-61 Restricted Band Edge 1-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Peak

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Peak [..\]
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FCC 15.247 Restricted Bands - Avg_inv [..\]

Figure 9-62 Restricted Band Edge 1-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Average

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Avg [..\]
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Figure 9-63 Restricted Band Edge 2-DH5 Mode- Ch. 0 (2310-2390MHz) — Peak
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Figure 9-64 Restricted Band Edge 2-DH5 Mode- Ch. 0 (2310-2390MHz) - Average
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Figure 9-65 Restricted Band Edge 2-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak
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Figure 9-66 Restricted Band Edge 2-DH5 Mode- Ch. 78 (2483.5-2500MHz) — Average
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PK+_MAXH [Result Table.Result:2]
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Figure 9-67 Restricted Band Edge 3-DH5 Mode- Ch. 0 (2310-2390MHz) — Peak

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Peak [..\]
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Figure 9-68 Restricted Band Edge 3-DH5 Mode- Ch. 0 (2310-2390MHz) - Average

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Avg [..\]
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Figure 9-69 Restricted Band Edge 3-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Peak [..\]
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Figure 9-70 Restricted Band Edge 3-DH5 Mode- Ch. 78 (2483.5-2500MHz) - Average

PK+_CLRWR [Result Table.Result:1]
FCC 15.247 Restricted Bands - Avg [..\]
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9.9.5.2 Emissions in 30 MHz- 1 GHz range
All channels and modes of operations were tested and worst-case emissions in 3DH5 mode, Ch
0 shown below.

FCC ID: C3K1793
IC ID: 3048A-1793

Corrected
. Raw Quasi- . Quasi-

Frga:;:: Frequency | Peak Field Cc:;ec(t:(t,':n Peak QP Limit Margin
(I?AHZ) y (MHz) Strength (dB) Field (dBpV/m) (dB)
(dBpV/m) Strength

(dBpV/m)
2402 30.24 -2.17 24 1 21.93 40.00 -18.07
2402 37.81 -1.5 21.2 19.70 40.00 -20.30
2402 141.19 -1.74 20.0 18.26 43.50 -25.24
2402 197.16 0.56 19.2 19.76 43.50 -23.74
2402 248.99 0.91 18.9 19.81 46.00 -26.19
2402 952.39 -0.92 31.6 30.68 46.00 -15.32
105':
80T
€ L
2 g0t
g 60 FCC 15.247_RSS-247_QP Limit
E .
g 40 *
e PR SRS
207
0 : : — : : : —t—t— |
30M 50 60 80 100M 200 300 400 500 800 1G

Preview Result 2-RMS

FCC 15.209
¥  Final_Result PK+

Frequency in Hz

Preview Result 1-PK+
FCC 15.247_RSS-247_QP Limit

Final_Result QPK

Plot 9-69. Radiated Spurious Emissions (Ch. 0) 3-DH5 (30MHz - 1GHz)
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9.9.5.3 Emissions in 1-18 GHz range

FCC ID: C3K1793
IC ID: 3048A-1793

RSE 1 - 18GHz Average Data 1-DH5

_ System DC Corrected
Carrier F Raw Avg. C ti Correction Avg. Average Marain
Frequency | @ CaYeNCY | Amplitude | ~Ofrection | Lorrectio Field Limit arg
(MHz) Factor Factor (dB)
(MHz) (dBuV) (dB) (dB) Strength | (dBuV/m)
(dBpV/m)
2402 4804.00 31.56 9.8 1.15 42.51 54 -11.49
2402 17983.80 19.35 25.2 0 44.55 54 -9.45
2441 4881.90 28.95 9.5 1.15 39.60 54 -14.40
2441 17953.54 21.78 24.6 0 46.38 54 -7.62
2480 4960.00 30.22 9.4 1.15 40.77 54 -13.23
2480 17972.10 19.76 24.9 0 44.66 54 -9.34
RSE 1 - 18GHz Peak Data 1-DH5
Carrier Raw Peak . Correc_t e A .
Frequency Frequency Amplitude Correction | Peak Field | Peak Limit Margin
(MHz2) (MHz) (dBpV) Factor (dB) | Strength (dBuV/m) (dB)
(dBpV/m)
2402 4804.40 38.61 9.8 48.41 74 -25.59
2402 17935.50 31.49 24.6 56.09 74 -17.91
2441 4881.90 34.97 9.5 44 .47 74 -29.53
2441 17953.54 30.61 24.6 55.21 74 -18.79
2480 4959.90 37.70 9.4 47.10 74 -26.90
2480 17949.40 31.62 24.6 56.22 74 -17.78
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Figure 9-71 Radiated Spurious Emissions (Ch. 0) 1-DH5 (1-18 GHz)
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Figure 9-72 Radiated Spurious Emissions (Ch. 39) 1-DH5 (1-18 GHz)
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Figure 9-73 Radiated Spurious Emissions (Ch. 78) 1-DH5 (1-18 GHz)
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RSE 1 - 18GHz Average Data 2-DH5

_ System Corrected
Carrier F Raw Avg. C ti DC Avg. Average Marain
Frequency requency Amplitude orrection | ¢ orrection Field Limit gl
(MHz) Factor (dB)
(MHz) (dBuV) (dB) Factor Strength | (dBuV/m)
(dBpV/m)
2402 4804.0 29.97 9.8 1.15 40.92 54 -13.08
2402 3202.5 35.55 7.8 1.15 44.50 54 -9.50
2441 3254.5 32.23 7.7 1.15 41.08 54 -12.92
2441 4881.9 31.29 9.5 1.15 41.94 54 -12.06
2441 17865.9 19.61 24.6 0 44.21 54 -9.79
2441 17924.5 19.87 24.6 0 44 .47 54 -9.53
2480 4959.9 29.26 9.4 1.15 39.81 54 -14.19
2480 3306.5 31.01 7.7 1.15 39.86 54 -14.14
2480 17997.8 19.35 25.7 0 45.05 54 -8.95
RSE 1 - 18GHz Peak Data 2-DH5
Carrier Raw Peak . Correc_t e s .
Frequency Frequency Amplitude Correction | Peak Field | Peak Limit Margin
(MHz2) (MHz) (dBpV) Factor (dB) | Strength (dBpV/m) (dB)
(dBpV/m)
2402 4804.3 39.17 9.8 48.97 74 -25.03
2402 3202.5 43.00 7.8 50.80 74 -23.20
2402 17829.8 30.77 24.7 55.47 74 -18.53
2441 3254.8 40.36 7.7 48.06 74 -25.94
2441 4881.5 39.21 9.5 48.71 74 -25.29
2441 17927.7 31.20 24.6 55.80 74 -18.20
2480 3310.0 34.27 7.7 41.97 74 -32.03
2480 17895.32 21.64 25.7 47.34 74 -26.66
2480 4959.8 38.56 9.4 47.96 74 -26.04
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Figure 9-74 Radiated Spurious Emissions (Ch. 0) 2-DH5 (1-18 GHz)
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Figure 9-75 Radiated Spurious Emissions (Ch. 39) 2-DH5 (1-18 GHz)
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Figure 9-76 Radiated Spurious Emissions (Ch. 78) 2-DH5 (1-18 GHz)
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RSE 1 - 18GHz Average Data 3-DH5

_ System Corrected
Carrier F Raw Avg. C ti DC Avg. Average Marain
Frequency requency Amplitude orrection | ¢ orrection Field Limit gl
(MHz) Factor (dB)
(MHz) (dBuV) (dB) Factor Strength | (dBuV/m)
(dBpV/m)
2402 4803.9 26.99 9.8 37.94 54 -16.06
2402 3202.5 32.83 7.8 41.78 54 -12.22
2402 17996.5 19.31 25.7 45.01 54 -8.99
2441 4882.0 29.96 9.5 40.61 54 -13.39
2441 3254.5 33.00 7.7 41.85 54 -12.15
2441 179791 19.60 25 44.60 54 -9.40
2480 4960.0 29.62 9.4 40.17 54 -13.83
2480 3306.5 32.34 7.7 41.19 54 -12.81
2480 17928.2 19.78 24.6 44.38 54 -9.62
RSE 1 - 18GHz Peak Data 3-DH5
Carrier Raw Peak . Correc_t e s .
Frequency Frequency Amplitude Correction | Peak Field | Peak Limit Margin
(MHz2) (MHz) (dBpV) Factor (dB) | Strength (dBpV/m) (dB)
(dBpV/m)
2402 4804.9 36.24 9.8 46.04 74 -27.96
2402 3202.6 40.70 7.8 48.50 74 -25.50
2402 17986.5 32.34 25.3 57.64 74 -16.36
2441 3524.4 37.99 7.8 45.79 74 -28.21
2441 4882.0 39.03 9.5 48.53 74 -25.47
2441 17980.4 31.00 25.1 56.10 74 -17.90
2480 3306.5 39.64 7.7 47.34 74 -26.66
2480 4960.1 38.86 9.4 48.26 74 -25.74
2480 17921.4 31.63 24.6 56.23 74 -17.77
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Figure 9-77 Radiated Spurious Emissions (Ch. 0) 3-DH5 (1-18 GHz)
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Figure 9-78 Radiated Spurious Emissions (Ch. 39) 3-DH5 (1-18 GHz)
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Figure 9-79 Radiated Spurious Emissions (Ch. 78) 3-DH5 (1-18 GHz)
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9.9.5.4 Emissions in 18-26.5 GHz range
All channels and modes of operations were tested and worst case results from 3DH5 mode,
Ch 39 shown below. No significant emissions above noise floor.
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Figure 9-80 Radiated Spurious Emissions (Ch. 39) 3-DH5 (18-26.5 GHz)
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9.10 AC Line Conducted Emissions

9.10.1 Test Requirements
FCC CFR 47 Rule Part 15.207 (a)

ISED RSS Gen [8.8]

9.10.2 Test Method

Conducted power line measurements are made, unless otherwise specified, over the frequency
range from 150 kHz to 30 MHz to determine the unsymmetric radio-noise voltage that is
conducted from the EUT power-input terminals that are directly (or indirectly via separate
transformer or power supplies) connected to a public power network. Equipment is tested with
the power cords that are used under normal operating conditions. These measurements are
made using a LISN (Line Impedance Stabilization Network). AC powered peripherals are
attached to a second LISN with the 50 ohm measuring port terminated by a 50 ohm resistive
load.

The EUT is set to continuously transmit on Ch.0.

EMI Receiver Settings:

150 kHz — 30 MHz:

RBW= 9 kHz

VBW = 3 X RBW

Trace Mode: Peak Detector (Max Hold).

Final measurements were performed using Quasi-Peak and Average Detectors.
Span= 150 kHz — 30 MHz

Sweep time= Auto

9.10.3 Limit
Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
9.10.4 Test Result:
Pass
Report#: R-TR447-FCCISED-BT-2 Issued: Sep 27, 2017 Page 69 of 72

Microsoft EMC Laboratory



N 2
mm Microsoft FCC ID: C3K1793

IC ID: 3048A-1793

9.10.5 Test Data:

Microsoft EMC Laboratory
Redmond 17760 RM 1310
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Figure 9-81 AC Line Conducted Emissions- Line (150 kHz- 30 MHz)
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Figure 9-82 AC Line Conducted Emissions- Neutral (150 kHz- 30 MHz)
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Quasi- . Quasi-
Frequency | peading | Reading | ek | “Limit | Tested | oK | ‘Margin

(dBpV) (dBuV) (dBuV) (dBuV) | (L or N) (dB) (dB)
0.151 53.08 36.83 65.97 55.97 L -12.89 -19.13
0.652 29.19 24.55 56.00 46.00 L -26.81 -21.45
2.783 27.93 16.22 56.00 46.00 L -28.07 -29.78
4.207 21.72 15.07 56.00 46.00 L -34.29 -30.93
0.152 53.27 36.49 65.95 55.95 N -12.68 -19.46
0.649 30.76 26.26 56.00 46.00 N -25.24 -19.74
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End of Report
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