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Test Report Attestation

Microsoft Corporation
Model: 1703
FCC ID: C3K1703
IC ID: 3048A-1703

Applicable Standards

Specification Test Result
FCC CFR47 Rule Parts 15.209, 15.247 Pass
Industry Canada RSS-247 Issue 1 Pass

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 test report R-TR190-FCCIC-BT-1 issued by Microsoft on 09/15/2015.
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i

Written By: Daniel Salinas Reviewed/ Issued By: Sajay Jose
Radio Test Engineer EMC/RF Compliance Lab Manager
Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 6 of 60

Microsoft EMC Laboratory



a5 Microsoft

2 Deviations from Standards
None.

3 Facilities and Accreditations

3.1 TestFacility

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-1, 3048A-2, 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, CISPR 16-1-1 and other equivalent applicable standards. Test site requirements
for measurements above 1 GHz are in accordance with ANS| C63.4 2009. ANSI C63.10 2013
and the appropriate KDB test methods were followed.

The calibrations of the measuring instruments, including any accessories that may affect such
calibration, are checked frequently to assure their accuracy. Adjustments are made and
correction factors applied in accordance with instructions contained in the user manual for the
measuring equipment.

4 Measurement Uncertainty

The following measurement uncertainty levels have been estimated for tests performed on
the product, as specified in CISPR 16-4-2. 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 Value (dB)
Radiated disturbance (30 MHz to 1 GHz) 6.01
Radiated disturbance (1 GHz to 18 GHz) 4.80
Conducted Disturbance at Mains Port 3.30
Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 7 of 60
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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 Handheld computing device with 802.11 2x2 a/b/g/n/ac WLAN,
of the EUT: Bluetooth Radios

Model: 1703
FCC ID: C3K1703
IC ID: 3048A-1703
Radio Description: BT (2402- 2480 MHz)
Modulation(s): GFSK, m/4DQPSK, 8DPSK
Antenna Type and Gain:| Internal
4 dBi
EUT Classification: FHSS

Equipment Design State:| EV3B

Equipment Condition: Good

Test Sample Details: SN(s): 000187552375, 000133752157 - Conducted
SN(s): 000132152157, 000181452357 - Radiated

5.1 Test Configurations

Test software “WiFi Tool” (V2.7.4 & VV2.7.3) 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.

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 were permanently attached and there were no provisions for connection to an
external antenna.

5.4 Equipment Modifications
No modifications were made during testing.

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 8 of 60
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5.5 Dates of Testing

Testing was performed on July 15t -29™ and August 21st, 2015.

6 Test Results Summary

Test Describtion FCC Rule Part Limit Test Result
P IC Rule Part (Pass/Fail)

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

Output Power 15.247 (b)(3) <1 Watt Pass
RSS-247 [5.4]

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) Atleast 20dBc Pass

Edge/Spurious Emissions RSS-247 [5.5]

Radiated Spurious Emissions/ | 15.205, 15.209 FCC CFR 47 15.209

Restricted Band Emissions RSS-247 [5.5] limits Pass
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-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 9 of 60
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7 Test Equipment List
The site and related equipment are in conformance with the requirements of ANSI C63.4,

CISPR 16-1-1, and other equivalent applicable standards.

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

Rohde & EMI Test ESU40 RF-192 4/14/2016

Schwarz Receiver

Rohde & EMI Test ESU40 RF-012 4/12/2016

Schwarz Receiver

Agilent Spectrum N9030A EMC-607 6/16/2016
Analyzer

Rohde & Signal Analyzer FSV40 RF-195 4/10/2016

Schwarz

Rohde & Signal Analyzer FSV40 RF-245 4/10/2016

Schwarz

Sunol Sciences | Antenna - JB6 EMC-008 3/4/2016
Broadband

ETS-Lindgren Antenna 3117 RF-139 4/9/2016

ETS-Lindgren Antenna 3117 RF-138 5/13/2016

ETS-Lindgren Antenna - 3160-09 RF-179 4/30/2016
Standard Gain

ETS-Lindgren Antenna - 3160-10 RF-038 4/30/2016
Standard Gain

Rohde & Custom Filter SFUNIT RX RF-323 3/21/2016

Schwarz Bank+PreAmp

Rohde & Custom Filter SFUNIT RX RF-324 3/21/2016

Schwarz Bank

Rohde & Pre-Amp TS-PR26 RF-042 1/6/2016

Schwarz

Rohde & Pre-Amp TS-PR40 RF-200 1/6/2016

Schwarz

Rohde & Switch and OSP130 RF-249 1/9/2016

Schwarz Control Unit

Rohde & Switch and OSP150 RF-250 1/9/2016

Schwarz Control Unit

Rohde & Switch and OSP130 RF-018 12/18/2015

Schwarz Control Unit

Rohde & Switch and OSP150 RF-019 12/18/2015

Schwarz Control Unit

Report#: R-TR190-FCCIC-BT-2

Issued: September 24, 2015
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Maturo Antenna Tower NCD RF-002 N/A
Controller

Maturo Device TD1.5 RF-003 N/A
Positioner

Maturo System NCD-120 RF-327 N/A
Controller

Sunol Sciences | System SC110V RF-001 N/A
Controller

Madge Tech THP Monitor PRH Temp 2000 EMC-681 11/5/2015

Madge Tech THP Monitor PRH Temp 2000 EMC-171 N/A

Fluke Multimeter 87V EMC-193 4/9/2016

Rohde & Software EMC-32 V9.15 N/A N/A

Schwarz

Huber Suhner RF Cable 102A RF-272 1/6/2016

Huber Suhner RF Cable Sucoflex 102A RF-269 3/21/2016

Equipment used for Line Conducted Emissions Measurement

Manufacturer Description Model # Asset # Calibration Due
Rohde & EMI Test ESR 3 EMC-669 11/3/2015
Schwarz Receiver
Teseq LISN NNB 51 EMC-187 10/11/2015
Teseq LISN NNB 51 EMC-642 10/11/2015
Micro-Coax RF Cable UFA210A-1- EMC-367 8/6/2016

1800-50U50U
Madge Tech THP Monitor PRHTemp2000 EMC-837 6/23/2016
ETS TILE SW Ver 7.0 N/A N/A

Report#: R-TR190-FCCIC-BT-2

Issued: September 24, 2015
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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 with a 2.4m X 2.4m configuration are laid out on the ground plane between the
Receiving antenna and the EUT in accordance with the requirements of ANSI C63.4:2009.

8.1.1 Radiated Measurements in 30M- 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. The EUT is also rotated about its three orthogonal orientations to investigate
emissions.

8.1.2 Radiated Measurements above 1GHz

The EUT is positioned on a Turntable at a height of 150cm using a device positioner. 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 turntable is rotated 360 degrees,
the antenna height maintained at 150cm and the device positioner rotated about it’s horizontal
axis to determine the highest emissions. This is repeated for both Horizontal and Vertical
Polarizations of the Measurement Antenna. Measurements above 18 GHz were performed at a
distance of 1m.

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 was added internally in the
analyzer settings. The plots displayed accounts for these correction factors.

8.3 Test Setup Diagrams

EUT
aeen
aeen
1 1]
LR . Attenuator

Spectrum Analyzer/ Power Meter

Fig.1. Test Setup for Antenna port conducted measurements

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 12 of 60
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3m Measurement Distance

Antenna Height Scan 1-4m

EUT @ 80cm

Chamber Ground Plane

I 3m Measurement Distance

e =

EUT @1.5m

Antenna Height Fixed at 1.5m

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

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 13 of 60
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1m Measurement Distance

Antenna Beght Fiod ot 1.5m

EUT @1.5m

Fig.4. Test Setup for Radiated measurements >18GHz
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9 Test Results- Conducted

9.1 20dB Bandwidth

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

RSS-247 [5.1]

9.1.2 Test Method:

Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.

Spectrum analyzer settings:
The Occupied Bandwidth function on the spectrum analyzer was used to measure 20dB BW with

the settings below:

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

RBW > 1% of the 20 dB bandwidth

VBW > RBW
Sweep = auto

Detector function = peak

Trace = max hold

9.1.3 Limits:
N/A

9.1.4 Test Results:

Fr‘:ﬁn‘;li';cy Mode D(antnabssa)t € Channel No. AvEl (IB(ilr;;imdth
2402 1-DH5 1 0 890.4
2441 1-DH5 1 39 889.1
2480 1-DH5 1 78 932.5
2402 2-DH5 2 0 1335
2441 2-DH5 2 39 1319
2480 2-DH5 2 78 1316
2402 3-DH5 3 0 1321
2441 3-DH5 3 39 1296
2480 3-DH5 3 78 1299

Report#: R-TR190-FCCIC-BT-2

Issued: September 24, 2015
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9.1.5 Test Data:

Agilent Spectrum Analyzer - Dccupied BW

L RF S0 DC CORREC SENSE:INT ALIGNALITO 06:00:54PM Aug 23, 2015
Span 2.0000 MHz Center Freq: 2.402000000 GHz Radio Std: None

—»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref 20.00 dBm

Center 2402GHz S T
Res BW 18 kHz VBW 180 kHz Sweep 5733 ms

Occupied Bandwidth Total Power 10.6 dBm
843.89 kHz

Transmit Freq Error -2.407 kHz OBW Power 99.00 %
x dB Bandwidth 890.4 kHz x dB -20.00 dB

STATUS

Tracel/Detector

Plot 9-1. 20dB Bandwidth (Ch. 0, 1-DH5)

Agilent Spectrum Analyzer - Occupied BW
) RF 50 ¢ DC CORREC SE 1 LIGH AUTC 06:01:19PM Aug 23, 2015
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
—»— 1rig:Free Run Avg|Hold: 100/100
#IFGain:Low RAtten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Span 2 MHz
Res BW 18 kHz VBW 180 kHz Sweep 5733 ms

Occupied Bandwidth Total Power 10.2 dBm
843.62 kHz

Transmit Freq Error -2.097 kHz OBW Power 99.00 %
x dB Bandwidth 889.1 kHz x dB -20.00 dB

STATUS

Trace/Detector

Plot 9-2. 20dB Bandwidth (Ch. 39, 1-DH5)

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015
Microsoft EMC Laboratory
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Ag-i-lent Spectrum Analyzer - Dccupied BW

LX) RF 500 DC CORREC SENSE:INT 1 06:01:47 PM AU 23, 2015 e
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None

d —»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref 20.00 dBm

Span 2 MHz}
Res BW 18 kHz VBW 180 kHz Sweep 5.733 ms

Occupied Bandwidth Total Power 10.1 dBm
843.82 kHz

Transmit Freq Error -2.029 kHz OBW Power 99.00 %
x dB Bandwidth 932.5 kHz x dB -20.00 dB

STATUS

Plot 9-3. 20dB Bandwidth (Ch. 78, 1-DH5)

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 17 of 60
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Agilent Spectrum Analyzer - Dccupied BW

X! RF 500 DC CORREC SENSE:INT ! OS57:23PM AL 23, 2015 e
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radie Std: Nene

d —»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref 20.00 dBm

P
LN A PP

VBW 270 kHz

Occupied Bandwidth Total Power 7.82 dBm
1.1832 MHz

Transmit Freq Error 4.192 kHz OBW Power 99.00 %
x dB Bandwidth 1.335 MHz x dB -20.00 dB

STATUS

Plot 9-4. 20dB Bandwidth (Ch. 0, 2-DH5)

Ag-i-lcm Spectrum Analyzer - Occupied BW
LX) RF S0Q DC CORREC SE T ALIGN ALITC 0S:57:55PM AL 23, 2015 Trace/Detector
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None

d s Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

VBW 270 kHz

Occupied Bandwidth Total Power 7.68 dBm
1.1781 MHz

Transmit Freq Error 2.822 kHz OBW Power 99.00 %
x dB Bandwidth 1.319 MHz x dB -20.00 dB

STATUS

Plot 9-5. 20dB Bandwidth (Ch. 39, 2-DH5)

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 18 of 60
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Ag-i-lent Spectrum Analyzer - Dccupied BW

LX) RF 500 DC CORREC SENSE:INT 1 05:38:23PM AU 23, 2015 e
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None

d —»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref 20.00 dBm

VBW 270 KHz Sweep 3.8 ms|

Occupied Bandwidth Total Power 7.36 dBm
1.1802 MHz

Transmit Freq Error 3.298 kHz OBW Power 99.00 %
x dB Bandwidth 1.316 MHz x dB -20.00 dB

STATUS

Plot 9-6. 20dB Bandwidth (Ch. 78, 2-DH5)

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 19 of 60
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Agilent Spectrum Analyzer - Dccupied BW

X! RF 500 DC CORREC SENSE:INT ! 0S:59:13PM AU 23, 2015 e
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radie Std: Nene

d —»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radie Device: BTS

Ref 20.00 dBm

Center 2.402 GHz
Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power 7.84 dBm
1.1914 MHz

Transmit Freq Error 3.141 kHz OBW Power 99.00 %
x dB Bandwidth 1.321 MHz x dB -20.00 dB

STATUS

Plot 9-7. 20dB Bandwidth (Ch. 0, 3-DH5)

Ag-i-lcm Spectrum Analyzer - Occupied BW
LX) RF S0Q DC CORREC SE T ALIGN ALITC 0S:59:52PM AL 23, 2015 Trace/Detector
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None
d —»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

VBW 270 kHz

Occupied Bandwidth Total Power 8.56 dBm
1.1740 MHz

Transmit Freq Error 5.760 kHz OBW Power 99.00 %
x dB Bandwidth 1.296 MHz x dB -20.00 dB

STATUS

Plot 9-8. 20dB Bandwidth (Ch. 39, 3-DH5)
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Ag-i-lent Spectrum Analyzer - Dccupied BW

Center Freq 2.480000000 GHz_ Center Freg: 2.480000000 GHz
d —»— Trig:Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

VBW 270 kHz

06:00:18PM Aug 23, 2015
Radie Std: Nene

Radie Device: BTS

Span 3 MHz}

Sweep 3.8 ms

Occupied Bandwidth Total Power 8.14 dBm

1.1744 MHz

Transmit Freq Error 5.954 kHz OBW Power 99.00 %
x dB Bandwidth 1.299 MHz x dB -20.00 dB

STATUS

TracelDetector

Plot 9-9. 20dB Bandwidth (Ch. 78, 3-DH5)
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9.2 Output Power

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

RSS-247 [5.4]

9.2.2 Test Method:
Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.

Spectrum analyzer settings:

Peak Power Measurements:

Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel
RBW > the 20 dB bandwidth of the emission being measured= 3MHz

VBW > 3 x RBW= 50 MHz

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.

9.2.3 Limits:
15.247: 1 Watt if = 75 non-overlapping channels.

RSS-247: 1 W (30dBm) conducted and 4 W (36dBm) EIRP.

9.2.4 TestResults:

Pass
Frequency " Data Channel Peak Ante_nna EIRP Conducted
(MHz) ode | Rate No. Power Galp (dBm) Peak Power
(Mbps) (dBm) (dBi) (W)

2402 1-DH5 1 0 3.55 4.0 7.55 0.002
2441 1-DH5 1 39 3.80 4.0 7.80 0.002
2480 1-DH5 1 78 3.62 4.0 7.62 0.002
2402 2-DH5 2 0 2.79 4.0 6.79 0.002
2441 2-DH5 2 39 3.72 4.0 7.72 0.002
2480 2-DH5 2 78 3.40 4.0 7.40 0.002
2402 3-DH5 3 0 3.07 4.0 7.07 0.002
2441 3-DH5 3 39 3.59 4.0 7.39 0.002
2480 3-DH5 3 78 3.25 4.0 7.25 0.002
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9.2.5 TestData:

T~

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.401828244275 GHz

Ref 20.00 dBm

Center 2.402000 GHz
#Res BW 1.0 MHz

B Iﬂ\.fg Type: Log-Pwr
Trig: Free Run Avg|Hold>100/100

PHO: Wide
® > Atten:30 dB

IFGain:Low

Mkr1 2.401 828 24 GHz
3.551 dBm

#VBW 3.0 MHz

STATUS

Sweep 4.00 ms (30000 pts)

04:52:29PM Aug 21, 2015

TRACE
THPE
DET

Span 5.000 MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.440835577853 GHz

Ref 20.00 dBm

Center 2.441000 GHz
#Res BW 1.0 MHz

Plot 9-10. Peak Power (Ch. 0, 1-DH5)

i Mg Type: Log-Pwr
PHO: Wide O Trig: Free Run Avg|Hold>100/100

IFGain:Low Atten: 30 dB

#VBW 3.0 MHz

STATUS

Span 5.000 MHz
4.00 ms (30000 pts)

Plot 9-11. Peak Power (Ch. 39, 1-DH5)
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Agilent Spectrum Analyzer - Swept SA

LX) RF 500 DC CORREC ALIGNALITO 04:31:.05PM Aug 21, 2015
Avg Type: Log-P
Marker 1 2480151921731 GHz PHO: Wide o Trig:FreeRun .ﬂ::IH:I:I;‘I:USHO‘;r
IFGain:Low Atten: 30 dB
Mkr1 2.480 151 92 GHz
Ref 20.00 dBm 3.618 dBm

Center 2.480000 GHz Span 5.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 4.00 ms (30000 pts)

MSG STATUS

Plot 9-12. Peak Power (Ch. 78, 1-DH5)

Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 24 of 60
Microsoft EMC Laboratory



B8 Microsoft

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.401768047268 GHz

— ﬂvg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
Mkr1 2.401 768 05 GHz
Ref 20.00 dEm 2.792 dBm

Span 6.580 MHz

Center 2.402000 GHz
Sweep 2.00 ms (30000 pts)

#Res BW 3.0 MHz VBW 50 MHz

STATUS

Plot 9-13. Peak Power (Ch. 0, 2-DH5)

Ag-iicm Spectrum Analyzer - Swept SA

X P RREC SENGE TN n m—r—
Marker 1.2.441068543951 GHz PNO: Fast (50 Trig: Free Run A::IH:Ipd;‘I:OSHO‘;r
IFGain:Low Atten: 30 dB

Mkr1 2.441 068 54 GHz

Ref 20.00 dBm 3.722 dBm

Span 6.580 MHz

Center 2.441000 GHz

#Res BW 3.0 MHz VBW 50 MHz Sweep 2.00 ms (30000 pts)
Plot 9-14. Peak Power (Ch. 39, 2-DH5)
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Agilent Spectrum Analyzer - Swept SA

X! RF 500 DC CORREC ALIGNALITO 04:39:47 PM Aug 21, 2015
Avg Type: Log-P
Marker 1.2.480039152305 GHiz PNO: Fast (50 Trig: Free Run .ﬂ::IH:I:I;‘I:USHO‘;r
IFGain:Low Atten: 30 dB
Mkr1 2.480 039 15 GHz
Ref 20.00 dEm 3.400 dBm

Center 2.480000 GHz Span 6.580 MHz
#Res BW 3.0 MHz VBW 50 MHz Sweep 2.00 ms (30000 pts)

MSG STATUS

Plot 9-15. Peak Power (Ch. 78, 2-DH5)
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Agilent Spectrum Analyzer - Swept SA

Marker 1 2.401858842378 GHz

— ﬂvg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
Mkr1 2.401 858 84 GHz
Ref 20.00 dEm 3.066 dBm

Span 6.325 MHz

Center 2.402000 GHz
Sweep 2.00 ms (30000 pts)

#Res BW 3.0 MHz VBW 50 MHz

STATUS

Plot 9-16. Peak Power (Ch. 0, 3-DH5)

Ag-iicm Spectrum Analyzer - Swept SA

X P RREC SENGE TN n m—r—
Marker 1.2.440920407764 GHz PNO: Fast (50 Trig: Free Run A::IH:Ipd;‘I:OSHO‘;r
IFGain:Low Atten: 30 dB

Mkr1 2.440 920 41 GHz
Ref 20.00 dBm 3.586 dBm

Span 6.325 MHz

Center 2.441000 GHz

#Res BW 3.0 MHz VBW 50 MHz Sweep 2.00 ms (30000 pts)
Plot 9-17. Peak Power (Ch. 39, 3-DH5)
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Agilent Spectrum Analyzer - Swept SA

X! RF S0 DC CORREC ALIGN AUTO 04:48:27 PM Ag 21, 2015
Avg Type: Log-P
Marker 1 2479893631038 GH2z PNO:Fast o  Trig:FreeRun A:jH:ﬁi:-m%w:r
IFGain:Low Atten: 30 dB
Mkr1 2.479
Ref 20.00 dBm

Center 2.480000 GHz Span 6.325 MHz
#Res BW 3.0 MHz VBW 50 MHz Sweep 2.00 ms (30000 pts)

MSG STATUS

Plot 9-18. Peak Power (Ch. 78, 3-DH5)
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9.3 Channel Spacing

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

RSS-247 [5.1]

9.3.2 Test Method:

Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.
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) > 1% of the span

Video (or Average) Bandwidth (VBW) = 3 x RBW

Sweep = auto

Detector function = peak

Trace = max hold

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

9.3.3 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 or 25kHz whichever is greater.

9.3.4 Test Results:
Pass.
Minimum channel separation= 1 MHz
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9.3.5 Test Data:

Agilent Spectrum Analyzer - Swept SA

Marker 1 1.004000000 MHz

Ref 19.58 dBm

Center 2.442090 GHz
#Res BW 30 kHz

= Avg Type: Log-Pwr

PNO: Wide -#— 1rig:FreeRun Avg|Hold: 11
IFGain:Low Atten: 30 dB

#VBW 3.0 MHz

STATUS

07:19:23 &M Jul 22, 2015

Span 4.000 MHz
Sweep 4.13 ms (1001 pts)

Plot 9-19 Channel Separation
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9.4 Number of Hopping Frequencies

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

RSS-247 [5.1]

9.4.2 Test Method:

Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.
The EUT had its hopping function enabled.

Spectrum analyzer settings:

Span = the frequency band of operation

RBW > 1% of the span

VBW > 3 x RBW

Sweep = auto

Detector function = peak

Trace = max hold

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

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

9.4.4 TestResults
Pass. The EUT utilizes 79 hopping channels in BDR and EDR modes. In AFH mode, the EUT
utilizes a minimum of 20 hopping channels.
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9.4.5 TestData:

Agilent Spectrum Analyz« Swept SA

IFGain:Low Atten: 30 dB DET

Ref 19.58 dBm

_‘—;a-

| (I.lr'ii“"

] V

|Jh

N /('{J i J.|\[”\”( LHJ l|/||||| i |l| “] J'i’ \' JII| it "{ H

| -‘II’L\,H ll w\ 'J|'||\||Il | ||||}n|||| H\r”uﬂw ||\|J||

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 30 kHz #VBW 3.0 MHz Sweep 85.3 ms (1001 pts)

MSG STATUS

07:16:38 &AM 3l 22, 2015

RBW30kHz ~ Avg Type: LogPwr Race
PND: Fast -»— T1rig:Free Run Avg|Hold: 11 TVFE

Plot 9-20. Number of Hopping Channels
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9.5 Dwell Time

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

RSS-247 [5.1]

9.5.2 Test Method:

Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.
The EUT had its hopping function enabled.

Spectrum analyzer settings:

Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW 2 3 x RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak

Trace = max hold

Dwell Time is measured with analyzer set to zero span at the middle channel and the trigger set
to capture a burst. DH5 mode exhibited the longest burst time. The dwell time limit in 1x/EDR
mode is number of hopping channels * 400ms. For Bluetooth, 79 channels *400ms = 31.6 s. In
AFH mode, 20 channels * 400ms = 8 s.

9.5.3 Limits:
400 ms

9.5.4 Test Results:
Pass.

Standard Bluetooth 1x/EDR has a channel hopping rate of 1600 hops/s.
1x/EDR mode uses 5 transmit and 1 receive slots for a total of 6 slots.

Bluetooth is hopping at a rate of 1600/6 = 266.67 hops/s/slot. Then, 266.67 hops/s/79 channels
= 3.38 hops/s for one channel.

The dwell time limit is number of hopping channels * 400ms. For Bluetooth, 79 channels *400ms
=31.6s.

So the number of hops over a 31.6 s period is 3.38 hops/s * 31.6 s = 106.67 hops.

Worst case dwell time for one channel = 106.67 hops * Dwell Time = 106.67 hops * 2.893ms =
308.916 ms.
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In AFH mode, the EUT utilizes a minimum of 20 channels. In this mode, the hopping rate is
reduced to 800 hops/s with 6 time slots.

The hopping rate is calculated as 800/6 = 133.33 hops/s/slot. Since there are a minimum of 20
channels, 133.33 hops/s/slot/20 channels = 6.67 hops/s on a single channel.

The number of hops over an 8 s period is 6.67 hops/s * 8 s = 53.36 hops.

The worst case dwell time for one channel = 53.36 hops * Dwell Time = 53.6 hops * 2.893ms =
155.06ms.

9.5.5 Test Data:

Agilent Spectrum Analyzer - Swept SA

[LX} RF S0Q DC CORREC SENS T ALIGN ALITC 07:00:04 &AM 2l 22, 2015
Marker 1 A 388.000 ps Trig Delay: -288.0 ps Avg Type: Log-Pwr

PNO: Wide -—»— Trig: Video

IFGain:Low Atten: 30 dB

AMkr1 388.0 us

Ref 19.58 dBm 0.90 dB

. ln.l Tn\.,lr‘lj 142
X’H TH] q ﬁ]

it thm b g

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (1001 pts)

MsG i File <R190-062915-06_FCC_BT_TOC_3-DH1_2402.png> saved STATUS

Plot 9-21. Dwell Time — DH1
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Ag-iiem Spectrum Analyzer - Swept SA

Marker 1 A 1.63500 ms

E:INT IGN AT 07:01:15 &M 2l 22, 2015
Delay: -288.0 ps Avg Type: Log-Pwr E

PND: Wide ~»— Trig: Video
IFGain:Low Atten: 30 dB

AMKr1 1.635 ms
Ref 19.58 dBm 2.42 dB

A2

(e ALl At Nt S ol A A P A -1.,:.,1
X“ﬂ Wp‘-.-ﬂ;wﬁh.wiﬂp wm,r} TR rnn*. ﬂmfut,lii,rlag

|

iy i

Span 0 Hz

Center 2.402000000 GHz
Sweep 3.000 ms (1001 pts)

Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

Plot 9-22. Dwell Time — DH3

Agilent Spectrum Analyzer - Swept SA
- T 06:47:18 AM Jul 22, 2015

Marker 1 A 2.89280 ms ' "~ Avg Type: Log-Pur TRAce
PND: Wide -»— 1rig:Free Run TYPE
IFGain:Low Atten: 30 dB CET

AMEkr1 2.893 ms

Ref 19.58 dBm 0.79 dB

142
4

X.-ﬂ,--‘.\-uuw-_ww.m:r-w

4FL-.lmr-‘,hQf‘r;;,‘]afU.-Jr‘1_J_i'1\J-A_r'ﬁﬁ‘[‘i‘N.‘r“\«}'l'l'fp.!,-[dJy“ﬁ1'lil'f'iHu‘[:'Ilﬂl-'IL\‘|‘.=ff||"'\Hfp‘l“l:h:J-ﬂ‘}’1‘:.h'-‘1"-M‘kl'{J_i.ﬂNﬁk‘W‘.ﬂ-li\'iﬂq el

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 15.07 ms (1001 pts)

STATUS

Plot 9-23 Dwell Time - DH5
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9.6 Band Edge

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

RSS-247 [5.5]

9.6.2 Test Method:
Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.

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 = 1% of the span

VBW = 3 x RBW

Sweep = auto

Detector function = peak

Trace = Max hold

The trace was allowed to stabilize. The market 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.

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

9.6.4 Test Results:
Pass.
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9.6.5 TestData:

Agilent Spectrum Analyzer - Swept SA

! Q[ ORREC ENSE:IN LIGN ALIT! 08:29:48 AM 1l 22, 2015
Marker 1 A -2.140000000 MHz ) Avg Type: Log-Pwr
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
AMKr1 -2.14 M
Ref 19.58 dBm -42.826 dB

R ey,
Al
AT
PR L U

At A

Span 10.00 MHz

Center 2.400000 GHz
#VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

#Res BW 100 kHz
MsG i File <R190-062915-06_FCC_BT_BE_2402_DH3-1.png> saved STATUS

Plot 9-24. Low Channel Band edge: 1-DH5 Mode (Hopping disabled)

Agilent Spectrum Analyzer - Swept SA
- T 08:24:44 AM 2l 22, 2015

. ﬂ\.fg Type: Log-Pwr TRACE

Marker 1.2 -2.280000000 MHz_ |- Avg|Hold: 100/100 e

IFGain:Low Atten: 30 dB
AMKr1 -2.28 MHz
Ref 19.58 dBm -44.661 dB

Ty

gyl

el
A}.,,‘,r:-A]f:"-ﬂ'J.HL-'-J-.Ju1.N-_.J'l"'-"i-]‘ln‘f‘\ff-fl.l-'#r'lr[l‘ll'lrw W-ﬂ ﬂﬂ rrhl ”LML

Span 10.00 MHz
#VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

STATUS

Plot 9-25. Low Channel Band edge: 3-DH5 Mode (Hopping disabled)

Center 2.400000 GHz
#Res BW 100 kHz
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AgilmtSpectrumAnalyz« SweptSA
< REC ALIGN ALITC 08:18:14 AM Jul 22, 2015

IO -
Marker 1 A 3 400000000 I‘-'IHz A:jH:ﬁ;mmoom

PND: Wide -»— 1rig:Free Run
IFGain:Low Atten: 30 dB

AMkr1 3.40 MHz
Ref 19.58 dBm -48.044 dB

l ””J }H |'“ ﬁi ' 1’1";-.l\l__t‘.ﬂi]‘.""l.Ml"_LJ"'-.lI,_|‘-i‘;’u‘"\J'\i_d'.”.\u"‘"ﬁru.ﬂ*’q;

T

Span 10.00 MHz

Center 2.483500 GHz
#Res BW 100 kHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

STATUS

Plot 9-26. High Channel Band edge: 1-DH5 Mode (Hopping disabled)

AgilemSpmrumAnalyz« Swept SA
s0% L REC IGNAUT 08:07:31 AM 1l 22, 2015

~ Avg Type: LogP
Marker 14 3 470000000 MHZ —  Trig:Free Run A::IH:Ipd;‘I:OSHO‘;r

PNO: Wide 50
IFGain:Low Atten: 30 dB

AMKr1 3.47 MHz
Ref 19.58 dBm -49.409 dB

142

L

Span 10.00 MHz

Center 2.483500 GHz
#Res BW 100 kHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

STATUS

Plot 9-17 High Channel Band edge: 3-DH5 Mode (Hopping disabled)
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Agilent Spectrum Analyzer - Swept SA

@ RRELC n = —
Marker 1 A 4110000000 MHz PNO: Wide o Trig: Free Run ﬂ::IH:I:I:-‘I:UsHO:r
IFGain:Low Atten: 30 dB

AMkr1

-44.592 dB

Ref 19.58 dBm

Wi AR
;r'f«;r""r Pt W

9152

T

I Bl
by
.‘,4.,\._.,.:-,.‘._,u.ul,._.;,.y\4..,1‘-q,h\.-‘,-','1._1.»-LJ-..1.‘r;.,"1_—'.-!,1_.-.:_-11}41.?,--*.}L«wﬁﬂ' ’ JI ’

Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts)

STATUS

08:06:22 AM Jul 22, 2015

4.11 MHz

Plot 9-28. Low Channel Band edge (Hopping enabled)

Agilent Spectrum Analyzer - Swept SA

Marker 1 A 3.610000000 MHz _ L ~ Avg Type: Log-Pwr
PNO: Wide GO Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

AMKr1 3.61 MHz

Ref 19.58 dBm

i '-'1H4rf_jr..f\rul‘:ﬁiui:l‘:ﬁ.w-.d

08:23:37 AM Jul 22, 2015

-90.324 dB

Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts)
MSG STATUS
Plot 9-29. High Channel Band edge (Hopping enabled)
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9.7 Conducted Spurious Emissions

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

RSS-247 [5.5]

9.7.2 Test Method:
Measurements were performed according to the procedure defined in DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI C63.10.

Spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through the
10th harmonic.

RBW = 100 kHz

VBW = 3 x RBW

Sweep = auto

Detector function = peak

Trace = max hold

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.

9.7.3 Limits:
The maximum spurious emission shall be atleast 20dBc.

9.7.4 TestResults:

Pass
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9.7.5 TestData:

Agilent Spectrum Analyzer - Swept SA
T - ENSE:INT 07:52:19 &M 3l 22, 2015

Marker 1 2.402853000000 GHz  Avg Type: Log-Pur
Avg|Hold:>100{100

Trig: Free Run

PNO: Fast 0
“ ptten: 30 dB

IFGain:Low
Mkr1 2.402 853 GHz
6.109 dBm

Ref 19.58 dBm

Start 30 MHz Stop 12.000 GHz
Sweep 20.0 ms (30001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

Agilent Spectrum Analyzer - Swept SA
T ENSE:INT LIG 07:50:39 &M 3l 22, 2015

Marker 1 22.926933333333 GHz ~Avg Type: LogPwr
Avg|Hold:>100{100

PNO: Fast (o  Trig:Free Run
™ Atten: 30 dB

IFGain:Low -
Mkr1 22.926 9 GHz
Ref 19.58 dBm -24.493 dBm

Stop 25.000 GHz
Sweep 22.0 ms (30001 pts)

Start 12.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

Plot 9-31. Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 0)
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Agilent Spectrum Analyzer - Swept SA

Marker 2 3.831273000000 GHz

Ref 19.58 dBm

Start 30 MHz
#Res BW 1.0 MHz

usa i Alignment Completed

B Iﬂ\.fg Type: Log-Pwr
Avg|Hold:>100/100

Trig: Free Run

PNO: Fast
= Atten: 30 dB

IFGain:Low

#VBW 3.0 MHz

STATUS

07:54:24 &AM 3l 22, 2015

Stop 12.000 GHz
Sweep 20.0 ms (30001 pts)

Plot 9-32. Conducted Spurious Emissions 30-12000 MHz: 1-DH5 Mode (Ch. 39)

Agilent Spectrum Analyzer - Swept SA

Marker 1 23.224200000000 GHz

Ref 19.58 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

B Iﬂ\.fg Type: Log-Pwr
Avg|Hold: 100/100

Trig: Free Run
Atten: 30 dB

PNO: Fast —»—
IFGain:Low

#VBW 3.0 MHz

STATUS

07:58:37 &AM Jul 22, 2015

Mkr1 23.224 2 GHz
-25.348 dBm

Stop 25.000 GHz
Sweep 22.0 ms (30001 pts)

Plot 9-33. Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 39)
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Agilent Spectrum Analyzer - Swept SA

07:55:32 AM 3l 22, 2015

506 RREC n L
Marker 2 3.791772000000 GHz PNO: Fast GO Trig: Free Run ﬂ::IH:I:I‘:-‘I:UsHO:r

IFGain:Low Atten: 30 dB
Mkr2 3.791 772 GHz
Ref 19.58 dBm -38.118 dBm

Start 30 MHz Stop 12.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 20.0 ms (30001 pts)

MSG STATUS

Agilent Spectrum Analyzer - Swept SA

O C RREC n '|' i F
Marker 1 22.847633333333 GHz - oceRun A:jH:&?maﬁoom

IFGain:Low Atten: 30 dB

07:56:46 AM Jul 22, 2015

Mkr1 22.847 6 GHz
Ref 19.58 dBm -25.019 dBm

Start 12.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 22.0 ms (30001 pts)

MSG STATUS

Plot 9-35. Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 78)
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Agilent Spectrum Analyzer - Swept SA
S0Q [ 07:45:35 AM Jul 22, 2015

B ﬂ\.fg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

Display Line -16.22 dBm
Atten: 30 dB

PNO: Fast 0
IFGain:Low

Mkr2 3.773 019 GHz
-38.165 dBm

Ref 19.58 dBm

Start 30 MHz Stop 12.000 GHz
Sweep 20.0 ms (30001 pts)

#Res BW 1.0 MHz #VBW 3.0 MHz

STATUS

Plot 9-36. Conducted Spurious Emissions 30-12000 MHz: 1-DH5 Mode (Hopping)

Agilent Spectrum Analyzer - Swept SA
LX) RF S0Q  DC CORREC ALIGN ALITC 07:47:50 AM Jul 22, 2015
Marker 1 23.898033333333 GHz Avg Type: Log-Pur TRACE

Trig: Free Run Avg|Hold>100/100 TVFE

DET

PNO: Fast GO

IFGain:Low Atten: 30 dB
Mkr1 23.898 0 GHz
Ref 19.58 dBm -25.183 dBm

Stop 25.000 GHz
Sweep 22.0 ms (30001 pts)

Start 12.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

STATUS

Plot 9-37. Conducted Spurious Emissions 12- 25 GHz: 1-DH5 Mode (Hopping)
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9.8 Radiated Out-of-Band Emissions/Restricted Band Edge Emissions

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

RSS-247 [5.5], RSS-Gen [8.9]

9.8.2 Test Method:

Radiated spurious measurements are made from 30MHz to the 10th harmonic of the
fundamental frequency of the transmitter. The limit for radiated spurious emissions is per 15.209
and RSS-247 [5.5]. Additionally, emissions found in the restricted bands as listed in 15.205
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.
Emissions below 1 GHz were maximized by continuously scanning the unit in three orthogonal
orientations. Measurements above 1 GHz were maximized by rotating the EUT about its vertical
and horizontal axis. The horizontal axis was varied in 30 degree increments up to 150 degrees
in accordance with ANSI C 63.10 2013. Both Horizontal and vertical polarizations were
investigated. Worst case maximized data is shown in this test report. The EUT’s maximum
emissions for measurements below 1GHz were observed to be with the unit placed flat on the
table.

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.

Since the device operates at its highest power in 1-DH5 mode, all radiated spurious emissions
were performed in this mode.

Radiated Spurious Emissions

Spectrum Analyzer Settings:

30 MHz- 1 GHz:

RBW= 120 kHz

VBW 2 3 X RBW

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

Sweep time= Auto

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
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Restricted Band-Edge Emissions

mm Microsoft

Spectrum Analyzer Settings:

RBW= 1 MHz
VBW= 3 MHz

Trace Mode: Peak Detector (Max Hold) and RMS Average Detector (Max Hold)

Span= 2310 — 2500 MHz
Sweep Points = 801
Sweep Time = Peak: Auto; Average: 100 s

Sample Calculation:

Field Strength Level: Amplitude (Analyzer level) + AFCL (Antenna Factor and Cable losses) —

Amplifier Gain = 50 dBuV + 33 dB — 25 dB = 78dBuV/m

9.8.3 Limits:
Frequency Field Strength Measurement Distance | Corrected Field Strength for
(MHz) (MV/m) (meters) 3m measurement distance
(dBpV/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 | 500 3 54 (Average)
74 (Peak)
9.8.4 Test Result:
Pass.
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9.8.5

Test Data:

9.8.5.1 Emissions in 30 MHz- 1 GHz range
Worst case emissions in mid channel of operation shown here.

Corrected
Raw Quasi-Peak | Correction Quasi- .
F"'()I?n':_lezr)'cy Field Strength Factor Peak Field 8; L\I/Trrlit) Margin (dB)
(dBuV/m) (dB) Strength H
(dBuV/m)

30.20 5.64 21.1 26.74 40 -13.26
33.02 12.46 19.3 31.76 40 -8.24
35.71 13.34 17.6 30.94 40 -9.06
39.96 6.73 14.9 21.63 40 -18.37
48.80 6.44 9.8 16.24 40 -23.76
101.86 9.92 11.6 21.52 43.52 -22
228.37 13.63 12.3 25.93 46.02 -20.09
325.20 3.39 15.5 18.89 46.02 -27.13

105

8p
£
Z
@ 6p
.E | |_
© 4075 :
o ! 'S

20

a t t t t t t t t t t t t i

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

Preview Result 1-PK+

Frequency in Hz

FCC 15.209

*

Final_Result PK+

Final_Result QPK

Plot 9-38. Radiated Spurious Emissions (Ch. 39) (30MHz - 1GHz)
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9.8.5.2 Emissions in 1-18 GHz range

RSE - 18GHz Average Data

Carrier Raw Av Correction Comracted Average
Frequency | Frequency nvg. Avg. Field >rag Margin
MHz) Amplitude Factor Limit
( (MHz) (dBuV) (dB) Strength (dBuV/m) (dB)
(dBpV/m)
2402 4804.1 27.27 8.1 35.37 54 -18.63
2441 4882.2 28.19 7.9 36.09 54 -17.91
2480 4959.8 30.88 8.0 38.88 54 -15.12
RSE - 18GHz Peak Data
Carrier Corrected
Frequency Raw Peak | Correction Peak A .
(MHz) Fr‘(’lﬂn‘l‘_‘ez';cy Amplitude | Factor Field '?gaBk \';;r’:;t M(Z'g)'“
(dBuV) (dB) Strength H
(dBpV/m)
2402 4804.6 36.95 8.1 45.05 74 -28.95
2441 4881.8 37.31 7.9 45.21 74 -28.79
2480 4959.7 39.18 8.0 47.18 74 -26.82
10
gj
8
FCC 15.247 RSS Gen Peak
Yj
£
>
2 6
s
§ :
“
3
2
11 , , , , , —— ,
1G 2G 3G 4G 56 6 8 10G 18G
Frequency
Preview Result 2-RMS [Preview Result 2.Resuit:4] Preview Result 1-PK+ [Preview Result 1.Result:2]
FCC 15.247_RSS Gen Peak [..\] FCC 15.247_RSS Gen Avg [..\]
¢ Final_Result PK+ [Final_Result.Result:4] Final_Result RMS [Final_Result.Result:5]
Plot 9-39. Radiated Spurious Emissions (Ch. 0) (1-18 GHz)
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10

FCC 15.247 RSS Gen Peak

Level in dBuV/m

3()J t t t t t t +——t

1G 2G 3G 4G 5G 6 8 10G 18G
Frequency in Hz
Preview Result 2-RMS  [Preview Result 2.Resuit:4] Preview Result 1-PK+ [Preview Result 1.Result:2]
* MaxPeak-PK+ [Critical_Freqgs.Result:4] * RMS-RMS [Critical_Fregs.Result:5]

FCC 15.247_RSS Gen Peak [..\] FCC 15.247_RSS Gen Avg [..\]
¢ Final_Result PK+ [Final_Result.Result:4] Final_Result RMS [Final_Result.Result:5]

Plot 9-40. Radiated Spurious Emissions (Ch. 39) (1-18 GHz)

1"

1"

10

FCC 15.247 RSS Gen Peak

Level in dBpuV/m

26
1G

2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

Preview Result 2-RMS [Preview Result 2.Resuit:4] Preview Result 1-PK+ [Preview Result 1.Result:2]
FCC 15.247_RSS Gen Peak [..\] FCC 15.247_RSS Gen Avg [..\]
L4 Final_Result PK+ [Final_Result.Result:4] Final_Result RMS [Final_Result.Result:5]

Plot 9-41. Radiated Spurious Emissions (Ch. 78) (1-18 GHz)
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9.8.5.3 Emissions in 18-26.5 GHz range
No significant emissions to report above noise floor.

10

FCC Part 15 Pe

FCC Part 15 Ave

Level in dBuV/m

Frequency in GHz

Preview Resuit 2-RMi@view Result 1-PICritical_Freqs RMSCritical_Freqs PK+
— FCC Part 15 Peak FCC Part 15 Avkragdénal_Result PK+ Final_Result RMS

Plot 9-42. Radiated Spurious Emissions (Ch. 0) (18 - 26GHz)

18 185 19 195 20 20521 21522 225 23 23524 24525 255 26 26.5
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9.8.5.4 Radiated restricted Band-edge emissions

110 T

T 2401991667 GHz
105 + <7 104.002BuVim

100 T
95 T
90 T
85 T

80 T

7% T 15.205 Restricted Bands + Peak

Level in dBuV/m

70 T

65 T

2.388533333 GHz
60 + 55.643 dBUV/m

55 T

50 T

45 T

40
2310 2350 2400 2450 2500
Frequency in MHz

PK+_MAXH-PK+ — PK+_CLRWR-PK+ —_— 15.205 Restricted Bands - Peak

Plot 9-43. Restricted Band Edge 1-DH5 Mode— Ch. 0 (2310-2390MHz) — Peak

110 T

105 + 2.401960000 GHz
102.252 dBuV/m

100 T
95 T
90 T
85 T
80 T

5T

Level in dBuV/m

70 T

65 T

60 T

55 T 15.205 Restricted Bands = Avg

50 T

2.388850000 GHz
43.325 dBuV/m

45 T

40
2310 2350 2400 2450 2500

Freauency in MHz

—— RMS_CLRWR-RMS

Plot 9-44. Restricted Band Edge 1-DH5 Mode— Ch. 0 (2310-2390MHz) — Average

15.205 Restricted Bands - Avg
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110
105

100

15.205 Restricted Bands - Peak

2.479891667
100.842 dB

Level in dBuV/m
~
o

55

50

45

2.483691667 GHz
70.615 dBuV/m

2

i

40 4
2310

PK+_MAXH-PK+

2350

2400 2450
Freaquency in MHz

——  PK+_CLRWR-PK+ 15.205 Restri Bands - Peak

2500

Plot 9-45. Restricted Band Edge 1-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

110 T

105 T

100 T

95 T

90 T

85 T

80 T

5T

Level in dBuV/m

70 T

65 T

60 T

55 T

2.480050000 GHz
99.149 dBuV/m

15.205 Restricted Bands =

50 T

45 T

2.487840000 GHz

AV

43.922 dBuV/m

Y

o

40
2310

—— RMS_CLRWR-RMS

2350

2400 2450

Frequency in MHz

15.205 Restricted Bands - Avg

2500

Plot 9-46. Restricted Band Edge 1-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Average
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10 T
105

T 401833333 [5Hz
1 105.407 dBYV/m
100 T

95 T

N

9 T

85 T

80 T

75 + 15.205 Restricted Bands + Peak

Level in dBuV/m

70 T
65 T

60 T 2.386316667 GHz
1 54.849 dBV/m

55 v

50 T

45 T

40
2310 2350 2400 2450 2500
Freaquency in MHz

PK+_MAXH-PK+ PK+_CLRWR-PK+ 15.205 Restri Bands - Peak

Plot 9-47. Restricted Band Edge 2-DH5 Mode— Ch. 0 (2310-2390MHz) — Peak

110 T

105 T

2.402150000 GHz

100.598 dBuV/m
100 T

95 T
90 T
85 T
80 T

5T

Level in dBuV/m

70 T

65 T

60 T

55 T 15:205 Restricted Bands =Avg

50 T
2.362440000 GHz

5 + 43.305 f_Bﬂ"

40
2310 2350 2400 2450 2500

Frequency in MHz

—— RMS_CLRWR-RMS —— 15.205 Restricted Bands - Avg

Plot 9-48. Restricted Band Edge 2-DH5 Mode— Ch. 0 (2310-2390MHz) - Average
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10 T

105 + 2.479891667 GHz
1 102.121 dBuV/m

100 T j

95 T

% T

85 T

80 T
15.20% Restricted Bands - Peak

75 T

2483533333 GHz
70 + 70.133 dBuV/m v

Level in dBuV/m

65 T

60 T

55 T

50 7

45 T

40
2310 2350 2400 2450 2500
Freaquency in MHz

PK+_MAXH-PK+ ——  PK+_CLRWR-PK+ 15.205 Restri Bands - Peak

Plot 9-49. Restricted Band Edge 2-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

10 T
105 T

100 T

2.480050000 5Hz

05 | 97.739 dBYV/

90 T

85 T

80 T

5T

Level in dBuV/m

70 T

65 T

60 T

55 15.205 Restricted Bands - Avg

50 T

2.484420000 GHz
45 + 44.051 dBuV/m

40
2310 2350 2400 2450 2500

Frequency in MHz

— RMS_CLRWR-RMS —_— 15.205 Restricted Bands - Avg

Plot 9-50. Restricted Band Edge 2-DH5 Mode—- Ch. 78 (2483.5-2500MHz) — Average
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10 T
105 T
100 T
95 T
9 T
85 T
80 T

75 T

2.401991667 GHz
T 105,238 dByV/m

Level in dBuV/m

70 T

65 T

60 T

55

50 T

45 T

2.386950000 GHz
55.547 dBuV/m

A 4

15.205 Restricted Bands + Peak

SN T A R

40
2310

PK+_MAXH-PK+ —

2350

PK+_CLRWR-PK+

2400

Freaquency in MHz

15.205 R

2450

Bands - Peak

2500

Plot 9-51. Restricted Band Edge 3-DH5 Mode— Ch. 0 (2310-2390MHz) — Peak

110 T

105 T

100 T

95 T

90 T

85 T

80 T

5T

Level in dBuV/m

70 T

65 T

60 T

55 T

N

1

4

01770000 [3Hz
0.456 dBYY/m

50 T

45 T

2.362250000 GHz

43.349 dBpV/m

. 4

15:205 Restricted Bands =Avg

40
2310

—— RMS_CLRWR-RMS

2350

2400

Frequency in MHz

—_— 15.205 Restricted Bands - Avg

Plot 9-52. Restricted Band Edge 3-DH5 Mode— Ch. 0 (2310-2390MHz) - Average

2450

2500
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10 T

2.480050000 GHz
105 T 102.278 dBuV/im

o | T
95 T
90 T
85 T

80 T

15.205 Restricted Bands - Peak

75 T

Level in dBuV/m

70 T 2.483691667 GHz hé
69.754 dBuV/m
65 T

60 T

55 T

50

45 T

40
2310 2350 2400 2450 2500
Freaquency in MHz

PK+_MAXH-PK+ ——  PK+_CLRWR-PK+ 15.205 Restri Bands - Peak

Plot 9-53. Restricted Band Edge 3-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

10 T
105 T

100 T

2.480050000 5H

95 + 97.835 dByV/n

90 T

85 T

80 T

5T

Level in dBuV/m

70 T

65 T

60 T

15.205 Restricted Bands - Avg
55 T

50 T
2.484040000 GHz

44.371 dBuV/im
45 T

40
2310 2350 2400 2450 2500

Frequency in MHz

— RMS_CLRWR-RMS —_— 15.205 Restricted Bands - Avg

Plot 9-54. Restricted Band Edge 3-DH5 Mode— Ch. 78 (2483.5-2500MHz) - Average
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9.9 AC Line Conducted Emissions

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

Industry Canada RSS Gen [8.8]

9.9.2 Test Method

Conducted power line measurements are made, unless otherwise specified, over the frequency
range from 150 kHz to 30 MHz to determine the line-to-ground 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.

EMI Receiver Settings:

150 kHz — 30 MHz:

RBW= 9 kHz

VBW = 3 X RBW

Trace Mode: Peak Detector (Max Hold).

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

Sweep time= Auto

9.9.3 Limit

Conducted limit (dBpV)
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
9.9.4 TestResult:
Pass
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9.9.5 TestData:

R RQP Net | AVG Net %L;zls(i- Average | Line Qplfaski' Average
Wiz | Rexdng | Resdng | e | L | Tosted | pargin | Mergi

(dBpV) (dB)

0.15 52.83 38.96 66 56 L -13.17 -17.04
0.17 51 34.41 65.51 55.51 L -14.51 -21.1
0.22 47.07 34.72 63.97 53.97 L -16.9 -19.25
0.73 43.95 38.34 56 46 L -12.05 -7.66
1.02 41.43 35.76 56 46 L -14.57 -10.24
5.87 27.79 25.79 60 50 L -32.21 -24.21
0.15 51.33 37.69 66 56 N -14.67 -18.31
0.16 51.03 31.8 65.64 55.64 N -14.61 -23.84
0.17 49.03 32.18 65.39 55.39 N -16.35 -23.2
0.73 43.5 37.59 56 46 N -12.5 -8.41
1.02 41.54 35.99 56 46 N -14.46 -10.01
6.93 29.7 27.6 60 50 N -30.3 -22.4
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Microsoft EMC Laboratory — FCC Class B QP Limit
Redmond 17760 = FCC Class B AVG Limi
Final Line Measurements <> Final QP Level
X' Final AVG Level
— PeakPre-Scan Data
1000
900
800
700
—_— \
=) T
s O~
H 400 m %WWWW
300
20
100
; i j
100.0K 1.0M 10.0M 30.0M
Frequency(Hz)
Operator: Daniel Salinas Precheck (YesiNo): Yes
Current Time -03:53:55 PM, Thursday, August 13, 2015 TILE Profile: CE Rev 1.7
Plot 9-55. AC Line Conducted Emissions- Line (150 kHz- 30 MHz)
Microsoft EMC Laboratory — FCC Class B QP Limit
Redmond 17760 = FCC Class B AVG Limi
Final Neutral Measurements <> Final P Level
X' Final AVG Level
— PeakPre-Scan Data
1000
900
80.0
700
—_— \
Z o T
T Wﬁ\
E_ 400 QUW
X N /KX -
300 >§<
20
100
; i ;
100.0K 1.0M 10.0M 30.0M
Frequency(Hz)
Operator: Daniel Salinas Precheck (YesiNo): Yes
Current Time -03:41:04 PM, Thursday, August 13, 2015 TILE Profile: CERev 1.7
Plot 9-56. AC Line Conducted Emissions- Neutral (150 kHz- 30 MHz)
Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 59 of 60

Microsoft EMC Laboratory



a5 Microsoft
Report#: R-TR190-FCCIC-BT-2 Issued: September 24, 2015 Page 60 of 60

Microsoft EMC Laboratory



