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Test Report Attestation

Microsoft Corporation
Model: 1707
FCC ID: C3K1707
IC ID: 3048A-1707

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 1, 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-TR371-FCCIC-BT-3 issued by Microsoft EMC Labs
on 10/17/2016.

T @x

Written By: Daniel Salinas Reviewed/ Issued By: Sajay Jose
Radio Test Lead EMC/RF Compliance Lab Manager
Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 6 of 63
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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-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 7 of 63
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5 Product Description

Company Name: Microsoft Corporation

Address: One Microsoft Way

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

Customer Contact: Jennifer Liu

Functional Description | PC with IEEE 802.11a/b/g/n/ac MIMO supporting 20/40/80 MHz
of the EUT: bandwidths, Bluetooth and additional 802.11n Radio.
Model: 1707

FCC ID: C3K1707

IC ID: 3048A-1707

Radio under test: BT (2402- 2480 MHz)

Modulation(s): GFSK, 1/4-DQPSK, 8PSK

Internal Antenna.

Antenna Information: Manufacturer declared max Antenna Gain in 2.4GHz band of

operation: 1.01 dBi

EUT Classification: FHSS

Equipment Design State:| Prototype/Production Equivalent

Equipment Condition: Good

TestS le Details: RF Conducted Test Sample SN: 000074361258
est Sample Details: | ot o giated Test Sample SN: 000266762258

5.1 Test Configurations

Test software “WiFi Tool” (V2.7.3) 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 are permanently attached and there are no provisions for connection to an
external antenna.

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 8 of 63
Microsoft EMC Laboratory



T RYT
mm Microsoft FCC ID: C3K1707

IC ID: 3048A-1707

5.4 Equipment Modifications
No modifications were made during testing.

5.5 Dates of Testing
Testing was performed on June 9, 2016- Aug 02, 2016.

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 9 of 63
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6 Test Results Summary

FCC ID: C3K1707
IC ID: 3048A-1707

o FCC Rule Part . Test Result
UEEL D) ISED Rule Part LRt (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) <1 Watt — Conducted Pass
RSS-247 [5.4] < 4 Watt - 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) Atleast 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]
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7 Test Equipment List

FCC ID: C3K1707
IC ID: 3048A-1707

Equipment used for Radiated and Conducted Measurements

Manufacturer Description Model # Asset # Callgaztlon
Rohde & Schwarz EMI Test Receiver | ESU40 RF-192 4/13/2017
Rohde & Schwarz EMI Test Receiver | ESU40 EMC-607 05/26/2017
Rohde & Schwarz | Signal Analyzer FSV40 RF-228 4/12/2017
Rohde & Schwarz Power Meter NRP-Z91 RF-211 4/113/2017
Sunol Sciences Antenna - JB6 EMC-640 9/29/2016
Broadband Hybrid

ETS-Lindgren Antenna 3117 RF-137 2/25/2017

ETS-Lindgren Antenna — 3160-09 RF-037 3/15/2017
Standard Gain

Rohde & Schwarz Custom Filter SFUNIT RX RF-323 12/10/2016
Bank+PreAmp

Rohde & Schwarz Pre-Amp TS-PR26 RF-199 12/15/2016

Rohde & Schwarz Switch and Control | OSP130 RF-249 12/10/2016
Unit

Rohde & Schwarz Switch and Control | OSP130 RF-018 12/18/2016
Unit

Rohde & Schwarz Switch and Control | OSP150 RF-250 12/10/2016
Unit

Rohde & Schwarz Switch and Control | OSP150 RF-019 12/18/2016
Unit

Murata RF Cable MXHQ87WA3000 | RF-415 11/09/2016

MegaPhase RF Cable EMC3-N1N1-394 | EMC-1034 | 06/21/2017

Huber & Suhner RF Cable SucoFlex 100 RF-350 12/10/2016

Huber & Suhner RF Cable SucoFelx 100 RF-352 12/10/2016

Huber & Suhner RF Cable SucoFlex 100 RF-350 12/10/2016

Huber & Suhner RF Cable SucoFelx 100 RF-352 12/10/2016

Report#: R-TR371-FCCIC-BT-4

Issued: 24 Oct 2016
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FCC ID: C3K1707
IC ID: 3048A-1707

Manufacturer Description Model # Asset # Callll)oll;aetlon
Huber & Suhner | RF Cable Sucoflex 102A RF-269 12/16/2016
Madge Tech THP Monitor PRH Temp 2000 | EMC-681 11/19/2016
Micro-Coax RF Cable UFA210A-0- RF-292 11/10/2016

0787-300300

Micro-Coax RF Cable UTI Flex RF-354 12/10/2016
Pasternack Attenuator PE7087-3 RF-337 01/26/2017
Pasternack 3dB Attenuator | PE7087-3 RF-338 01/29/2017
Pasternack 6dB Attenuator PE7087-6 RF-432 01/27/2017

Equipment used for Line Conducted Emissions Measurement

Manufacturer Description Model # Asset # Calibration Due
Rohde & EMI Test ESR 3 EMC-669 4/14/2017
Schwarz Receiver
Teseq AE LISN NNB 51 EMC-187 9/25/2016*
Teseq Test LISN NNB 51 EMC-642 11/24/2016
Micro-Coax RF Cable UFA210A-1- EMC-367 8/6/2016*

1800-50U50U
Madge Tech THP Monitor PRHTemp2000 | EMC-169 8/18/2016*
ETS TILE SW Ver 7.1.3.22 N/A N/A
Fluke Multimeter 189 EMC-231 8/31/2016*

*Note- all equipment in valid calibration status at the time of test- Jun 29, 2016.

Report#: R-TR371-FCCIC-BT-4
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8 Test Site Description

8.1 Radiated Emissions Test Site

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

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 150cm. 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 and the antenna
height varied from 1m to 4m (with antenna bore-sighting enabled) 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 distance of 3m.

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

EUT

(N ] . Attenuator

spectrum Analyzer/ Power Meter

Fig.1. Test Setup for Antenna port conducted measurements

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 13 of 63
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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 at 150 cm D Filters + Pre-Amp

Boresight Antenna Height Scan 1-4m

k

®®8®  5pecan

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

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 14 of 63
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3m Measurement Distance

EUT at 150 cm

Antenna Height 5can 1-4m

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)
American National Standard of Procedure for Compliance Testing of Unlicensed Wireless
Devices.

Spectrum Analyzer Settings:

RBW = Occupied Bandwidth if possible; otherwise, set RBW to the largest available value
VBW 2= RBW 2 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 DIty Cy_cle

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

Factor (dB)
2402 1-DH1 0.39 1.25 31.20 5.06
2402 1-DH3 1.65 2.50 65.80 1.82
2402 1-DH5 2.90 3.75 77.20 1.12

Report#: R-TR371-FCCIC-BT-4
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9.1.5 Test Data:

Agihent Spectrum Analyzer - Swept SA

Marker 3 A 1.25100 ms Fhvg Type: AMS
N Past ~»- Trig:FreeRun
IF Gain:L aw Arten: 24 dB

iCenter 2.402000000 GHz
Res BW & MHz

SOEEemnA U S

§

MO Fas ~e—  Trig:Fres Run
IF GaincLow #arten: 32 4B

#VEBW 8.0 MHz

#Avg Type: RMS

MO Fas ~e—  Trig:Fres Run
IF GainclL ow #hrten: 32 4B

Wy kel

Span 0 Hz
#VBW 8.0 MHz 0 ms (1001 pts)

VALUE -

usa STaTUS

Plot 9-3. Duty Cycle (Ch. 0, 1-DH5)

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 17 of 63
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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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013.

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/99% Occupied bandwidth, centered on a hopping
channel

RBW > 1 to 5 % of the 20 dB bandwidth

VBW > 3x RBW

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:

F Data Rat 20 dB S
r n . i
t:;\}nl:_lez)cy Mode ?Mabp:)e Channel No. Bal(‘llfl-\:\:)dth Baz%uveigth
(kHz)
2402 1-DH5 1 0 940.9 857.3
2441 1-DH5 1 39 942.5 862.0
2480 1-DH5 1 78 941.3 856.9
2402 2-DH5 2 0 1322.0 1172.1
2441 2-DH5 2 39 1322.0 1172.1
2480 2-DH5 2 78 1323.0 1172.2
2402 3-DH5 3 0 1309.0 1176.8
2441 3-DH5 3 39 1310.0 1176.5
2480 3-DH5 3 78 1310.0 1176.1
Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 18 of 63
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9.2.5 Test Data:

Agient Spoctrums Analyzer - Docuphed BW
VBW 62.000 kHz

SIF Gain:Low

Ref 41.00 dBm

iCenter 2.402 GHz
WRes BW 20 kHz

Occupied Bandwidth

857.34 kHz

-7.226 kHz
940.9 kHz

Transmit Freq Error
x dB Bandwidth

FCC ID: C3K1707
IC ID: 3048A-1707

1340040
Radie Std.

Center Frag: 2402000000 GHz
Aug|Hold> 10110

¥ Trig: Fres Run
#Astenc 40 dB

Radie Device: BTS

#VBW 62 kHz

Total Power

OBW Power
xdB

99.00 %
-20.00 dB

Stat

Plot 9-4. 20dB Bandwidth (Ch. 0, 1-DH5)

Agilent Spectrum Anatyser - Docupied BW

Center Freq 2.441000000 GHz

-
SIFGain:Low

Ref 41.00 dBm

Occupied Bandwidth

862.05 kHz

-7.151 kHz
842.5 kHz

Transmit Freq Error
% dB Bandwidth

wsc i Alignment Completed

hEE-IN] 1848750 M L0, 2036
Canter Freg: 2441000000 GHz Radis Std: None
7 Trig: Frae Run Avg|Held> 4010

#Asten: 40 dB Radie Device: BTS

#VBW 62 kHz

Total Power

OBW Power
xdB

99.00 %
-20.00 dB

STATLS

Plot 9-5. 20dB Bandwidth (Ch. 39, 1-DH5)

Agilent Spectrum Anatyzer - Docupled BW

Center Freq 2.480000000 GHz

SIFGain:Low

Ref 41.00 dBm

Center 2.48 GHz
H#Res BW 20 kHz

Occupied Bandwidth

856.87 kHz

-7.438 kHz
941.3 kHz

Transmit Freq Error
x dB Bandwidth

R

Center Frag: 2420000000 GHz

Trig: Free Run

- AvglHold> 10110
#hstenc 40 dB

Radie Device: BTS

Span 2 MHz

#VBW 62 kHz Sweep 4.8 ms|

Total Power 10.7 dBm

OBW Power
xdB

99.00 %
-20.00 dB

STAT.

Plot 9-6. 20dB Bandwidth (C

h. 78, 1-DH5)
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Agihent Spectrum Anatyzer - Dccuphed BW

Center Freq 2.402000000 Canter Fraq: 2402000000 GHz
Center Freq 2.402000000 GHz 0 i bras o s
SIFGain:Low — #Asten: 40 dB Fadie Davice: BTS

Ref 41.00 dBm

Center 2.402 GHz " Span 2 MHz
WRes BW 20 kHz #VBW 62 kHz Sweep 4.8 ms|

Occupied Bandwidth Total Power
1.1721 MHz

Transmit Freq Error -5.232 kHz OBW Power

x dB Bandwidth 1.322 MHz xdB

Stans

Plot 9-7. 20dB Bandwidth (Ch. 0, 2-DH5)

Agent Spectrum Analyzer - Occuphed BW

Center Freq 2.441000000 GHz Cantar Frag: 2441000000 GHz
3 e Trig-Fres Run Avg|Hold> 1110
#IF Gain:Low #htten: 40 B Radis Device: BTS

Ref 41.00 dBm

iCenter 2441 GHz
liRes BIW 20 kHz #VBW 62 kHz

Occupied Bandwidth Total Power

1.1721 MHz
Transmit Freq Error -4.188 kHz OBW Power 99.00 %
x dB Bandwidth 1.322 MHz xdB -20.00 dB

Status

Plot 9-8. 20dB Bandwidth (Ch. 39, 2-DH5)

Agient Spectrum Anatyzer - Occupied BW

enter Freq 2.450000000 GHz Center Freg: 2420000000 GHz Radis Std: None
Center Freq 2.450000000 GHz o Free R PR
SIFGaln:Low Shsten: 40 dB Radie Davice: BTS

Ref 41.00 dBm

WRes BW 20 kHz #VBW 62 kHz Sweep 4.8ms

Occupied Bandwidth Total Power

1.1722 MHz
Transmit Freq Error -3.585 kHz OBW Power 99.00 %
% dB Bandwidth 1.323 MHz xdB -20.00 dB&

STATLS

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

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 20 of 63
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Agient Spectrum Analyzer - Occupled BW

Center Freq 2.402000000 GHz

r
SIFGain:Low

Ref 41.00 dBm

Center 2.402 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1768 MHz
A.712 kHz
1.309 MHz

Transmit Freq Error
x dB Bandwidth

FCC ID: C3K1707
IC ID: 3048A-1707

121706 P A 9, 2026
Radis Std: None

GHz
Avg|Held> 10110

Radie Device: BTS

Span 2 MHz

#VBW 91 kHz Sweep 2.133ms

Total Power 12.4 dBm

OBW Power
xdB

99.00 %
-20.00 dB

STaTUS

Plot 9-10. 20dB Bandwidth (Ch. 0, 3-DH5)

SFGainLow

Center 2.441 GHz
WRes BW 30 kHz

Occupied Bandwidth

1.1765 MHz

119 Hz
1.310 MHz

Transmit Freq Error
x dB Bandwidth

¥ Trig: Free Run

s 1320 12 P 09, 076
Canter Freq: 2441000000 GHz Radis Std: Nens
AvglHold> 1000

#htten: 40 dB Radie Device: BTS

Span 2 MHz

#VBW 91 kHz Sweep 2.133 ms|

Total Power

OBW Power
xdB

99.00 %
-20.00 dB

STan

Plot 9-11. 20dB Bandwidth (Ch. 39, 3-DH5)

Agftent Spectrum Analyzer - Dccupied BW.

VEW 91.000 kHz

SFGainLow

Ref 41.00 dBm

Center 248 GHz
#WRes BW 30 kHz

Occupied Bandwidth

1.1761 MHz
652 Hz
1.310 MHz

Transmit Freq Error

x dB Bandwidth

12:04:41 P4 A 09, 2016

Radis Std: None TraceDetector

Canter Fraq: 2450000000 OH2
Trig: Fres Run AwglHold> 10010

#httenc 40 4B Radie Device: BTS

"spa'n 2 MHz
#VBW 91 kHz Sweep 2.133 ms|

Total Power

OBW Power
xdB

99.00 %
-20.00 dB

Stanus

Plot 9-12. 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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013.

Spectrum analyzer settings:

Peak Power Measurements:
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel= 5 MHz

RBW > the 20 dB bandwidth of the emission being measured= 1.5 MHz
VBW > 3 x RBW= 5 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.

9.3.3 Limits:
15.247: 1 Watt (30dBm) if =2 75 non-overlapping channels. Additionally, for EDR modes,
21dBm.

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

9.3.4 Test Results:

Frequency Data | oo nnel ?ngﬂ FCC Limit | Margin
(MHz) LD ) RELD No. | Power | (dBm) | (dBm) | Results
Lolores; (dBm)
2402 1-DH5 1 0 4.11 30 -25.89 Pass
2441 1-DH5 1 39 4.01 30 -25.99 Pass
2480 1-DH5 1 78 3.90 30 -26.10 Pass
2402 2-DH5 2 0 6.93 21 -14.07 Pass
2441 2-DH5 2 39 6.74 21 -14.26 Pass
2480 2-DH5 2 78 6.55 21 -14.45 Pass
2402 3-DH5 3 0 7.25 21 -13.75 Pass
2441 3-DH5 3 39 7.06 21 -13.94 Pass
2480 3-DH5 3 78 6.84 21 -14.16 Pass
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FCC ID: C3K1707
IC ID: 3048A-1707

Cond.

Max

Frequency Mode g::: Channel Peak Ante!'ma EIRP :_sl'i?t Margin Results
(MHz) (Mbps) No. Power Galp (dBm) (dBm) (dBm)
(dBm) (dBi)
2402 1-DH5 1 0 4.11 1.01 5.12 36 -30.88 Pass
2441 1-DH5 1 39 4.01 1.01 5.02 36 -30.98 Pass
2480 1-DH5 1 78 3.90 1.01 4.91 36 -31.09 Pass
2402 2-DH5 2 0 6.93 1.01 7.94 27 -19.06 Pass
2441 2-DH5 2 39 6.74 1.01 7.75 27 -19.25 Pass
2480 2-DH5 2 78 6.55 1.01 7.56 27 -19.44 Pass
2402 3-DH5 3 0 7.25 1.01 8.26 27 -18.74 Pass
2441 3-DH5 3 39 7.06 1.01 8.07 27 -18.93 Pass
2480 3-DH5 3 78 6.84 1.01 7.85 27 -19.15 Pass
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9.3.5 Test Data:

Agient Spectrum Analyzer - Swept SA

Marker 1 2.401840500000 GHz #Avg Type: AMS
o - Trig: Free Run Avg|Hold> 11

Ref 29.00 dBm

BAirg Type: AMS
,  Trig: Fres Run Avg|Hold> 111

Ref 29.00 dBm

Center 2.441000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #VEBW 5.0 MHz Sweep 4.000 ms (30001 pts)

atan

Plot 9-14. Peak Power (Ch. 39, 1-DH5)

Aglent Spectrum Analyzer - Swept SA.

Marker 1 2.479796833333 GHz Whvg Type: AMS
UND: oo Trig:Free Run Avg|Hold> 111
e Arten: 40 48

Ref 29.00 dBm

Center 2480000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 4.000 ms (30001 pts)

Plot 9-15. Peak Power (Ch. 78, 1-DH5)
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IC ID: 3048A-1707

Agihent Spectrum Analyzer - Swept SA

Marker 1 2.402090166667 GHz Whvg Typs: RMS
PNO: Wide y  Trig: Free Run Avg|Hold> 11
IFGainLow  Atten: 40 dB

Ref 29.00 dBm

D ~ Span 5.000 MHz
#VBW 5.0 MHz Sweep 4.000 ms (30001 pts)

Agient Sprctrum Analyzer - Swept SA

Marker 1 2.440830666667 GHz Ehvg Typs: RMS
PHO:

Trig: Free Run Avg|Hold>11

Wid, 1]
* Amen: 40 4B

IFGIiH:LG;
Mkr1 2.440
Ref 29.00 dBm

Cenlter 2441000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 4.000 ms (30001 pts)

#hvg Type: RMS
— Trig:Fres Run Awg|Hold> 11

Ref 29.00 dBm

#Res BW 1.5 MHz #VEW 5.0 MHz Sweep 4.000 ms (30001 pts)

Plot 9-18. Peak Power (Ch. 78, 2-DH5)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.40198 Bhvg Type: RMS
PNO: Wide y  Trig: Free Run Avg|Hold> 11
\FGain:Low  Atten: 40 4B

Ref 29.00 dBm

D ~ Span 5.000 MHz
#VBW 5.0 MHz Sweep 4.000 ms (30001 pts)

Agient Sprctrum Analyzer - Swept SA

Marker 1 2.441019166667 GHz Ehvg Typs: RMS
PHO:

Trig: Free Run Avg|Hold>11

Wide 1]
* Amen: 40 4B

F iaincLaw

Ref 29.00 dBm

Cenlter 2441000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #VBW 5.0 MHz Sweep 4.000 ms (30001 pts)

#hvg Type: RMS
— Trig:Fres Run Awg|Hold> 11

Ref 29.00 dBm

Span 5.000 MHz
#Res BW 1.5 MHz #VEW 5.0 MHz Sweep 4.000 ms (30001 pts)

Plot 9-21. Peak Power (Ch. 78, 3-DH5)
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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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013. 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= 910 kHz

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= 1.002 MHz in 1-DH5 Mode.
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9.4.5 Test Data:

Agilent Spectrum Analyzer - Swept SA

Marke 2000000 MHz BAvg Type: RMS
Marker 2 A 1.002000000 MHz B Ao 100t00

Ref 30.00 dBm

iCenter 2441000 GHz

Span 3.000 MHz
HRes BW 300 kHz #VBW 910 kHz {

. ¥ TUNCTION
{ 2.440 166 GHz | 3813 dBm|
| & KA 1.002 MHz] (81 0024 98|

Plot 9-22 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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013. 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:

Agitent Spectrum Analyzer - Swept SA

r req 2.483500000 g Type: RMS

Stop Freq 2.483500000 GHz NG ot o0 Trig:FreaRun AuwglHold> 1001100
IF Gain:L ow Atten: 40 dB

Ref 30.00 dBm

T

IStart 2.40000 GHz Stop 248350 GHz
HiRes BW 300 kHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

i)

Plot 9-23. 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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013. 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 middle channel and the trigger set
to capture a burst.

9.6.3 Limits:
400 ms

9.6.4 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 in DH5 mode = 106.67 hops * Dwell Time = 106.67 hops
*2.870ms = 306.14 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 * 2.870 ms =
153.83 ms.
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9.6.5 Test Data:

Agient Spectrum Analyzer - Swept SA

Marker 2 A 364.000 ps

Ref 30.00 dBm

Trig Dalay-2.000 ms Whvg Type: RMS
WO Wide —=- 10 Video
IF Gain:L aw Atten: 40 dB

Aglent Spectrum Analyzer - Swept SA.

Marker 2 A 1.62800 ms

Ref 30.00 dBm

N
|
|
!;]]
|

Center 2442750000 GHz
Res BW 100 kHz

Trig Dalay-2.000 ms Hhvg Type: AMS
PHO: Wide —e- 1T Video
1F GaincL ow Arten: 40 48

Agilent Spectrum Anatyzer - Swept SA

Marker 2 A 2.87000 ms

Ref 30.00 dBm

Center 2442750000 GHz
Res BW 100 kHz

Trig Dalay-2.000 ms #hug Type: RMS
PNO: Wide —»-  Trig: Video
IF GaincLow Atten: 40 4B

#VEBW 300 kHz Sweep 6.000 ms (1001 pts)

e

Plot 9-26 Dwell Time - DH5

FCC ID: C3K1707
IC ID: 3048A-1707
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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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013.

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:

Agient Spectrum Analyzer - Swept SA

Marker 1 A -6.59 Bhvg Typs: RMS
PHG: Wide oo Trig:Free Run Avg|Hold> 11
IF Gain:L aw Arten: 40 dB

Ref 29.00 dBm

Center 2400000 GHz
#Res BW 100 kHz

Agitent Spoctrum Analyzer - Swept 54

(8 -2.37 7 MHz #Avg Type: RMS
Marker 1 A -2.371666667 MHz N = Tarrenn M:IlHusl.dpﬂn
IF GaincLow Atten: 40 dB

Ref 29.00 dBm

-/
MMMVM»WJ&WMWW

Center 2400000 GHz Span 10.00 MHz|
#Res BW 100 kHz VEW 300 kHz Sweep 6,000 ms (30001 pts)|

Plot 9-28.

Agihent Spectrum Analyzer - Swept SA

Marker 1 A -3.333333333 MHz Whvg Type: RMS
Trig: Free Run Avg|Hold> 11
Arten: 40 4B

Ref 29.00 dBm

Center 2.400000 GHz =
#Res BW 100 kHz VBW 300 kHz Sweep 6.000 ms (30001 pts)

Span 10.00 MHz

=

Plot 9-29. Low Channel Band edge: 3-DH5 Mode (Hopping disabled)

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 34 of 63
Microsoft EMC Laboratory



B8 Microsoft

Agihent Spectrum Analyzer - Swept SA

Marker 2 A 4.220000000 MHz

PNC: Wide o) Trig:Free Run
IF Gain:L aw Atten: 38 dB

Ref 27.00 dBm

FCC ID: C3K1707
IC ID: 3048A-1707

Bhvg Type: RMS
Awrg|Hold> 1001100

Aglent Spectrum Analyzer - Swept SA.

Marker 1 A 4189333333 MHz
PNG:vde o Trig:Fres Run
IF Gain:l aw Arten: 40 4B

Ref 29.00 dBm

Center 2483500 GHz
#Res BW 100 kHz

BAig Type: AMS
Avg|Hold> 111

Span 10.00 MHz
Sweep 6.000 ms (30001 pts)

Agient Spectrum Anatyzer - Swept SA

Marker 1 A 5.131333333 MHz

PNO: Wide oo Trig:Fres Run
IF Gain:Low Atten: 40 dI

Ref 29.00 dBm

Center 2483500 GHz
#Res BW 100 kHz

5 L Alignment Completed

VBW 300 kHz

#Avg Type: RMS
Avg|Hold>11

Span 10.00 MHz
Sweep 6.000 ms {30001 pts)

STATLE

Plot 9-32 High Channel Band edge: 3-DH5 Mode (Hopping disabled)
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Agihent Spectrum Analyzer - Swept SA

Bhvg Type: AMS
—  Trig:Fres Run Avg|Hold> 11

Ref 20.00 dBm

#VBW 300 kHz

BAig Type: AMS
PN Wide o Trig:Free Run Avrg|Hold:> 1001100
#Acten: 38 4B

Ref 27.00 dBm

il 483500 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)

Plot 9-34. High Channel Band edge (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 DA 00-705 ‘Filing and
Measurement Guidelines for Frequency Hopping Spread Spectrum Systems’ and ANSI
C63.10:2013.

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:

Agient Spectrum Analyzer - Swept SA

Hhvg Type: RMS
~—  Trig:Free Run Avg|Hold> 11

PHO: Fast O
IF Gain:Low Arten: 40 4B

Start 30 MHz Stop 12.000 GHz
#Res BW 1.0 MHz Sweep 20,00 ms (30001 pts)

Agilent Spectrum Anatyoer - Swept 54

Marker 1 22.754466666667 GHz S mfulﬁ;}?‘”s

Ref 10.00 dBm

Start 12.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.441556 #hg Type: AMS
PNO:Faw oo Trig:Free Run Hoeg|Hold> 11
IF Gain:L aw Atten: 30 dB

Ref 19.00 dBm

‘1

D ~ Stop 12.000 GHz
VBW 3.0 MHz Sweep 20.00 ms (30001 pts)

Aglent Spectrum Analyzer - Swept SA.

Marker 1 23.520166666667 GHz WAvg Type: RMS
Avg|Hold> 111

Ref 10.00 dBm

Start 12.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-38. Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 39)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.480658 Whvg Type: RMS
PHD: —  Trig:Fres Run Avg|Hold> 11
Atten: 30 4B

Ref 19.00 dBm

"I

" Stop 12.000 GHz
Sweep 20.00 ms (30001 pts)

BAirg Type: AMS
,  Trig: Fres Run Avg|Hold> 111

Ref 12.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-40. Conducted Spurious Emissions 12-25 GHz: 1-DH5 Mode (Ch. 78)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.402853

Ref 26.00 dBm

‘1

Start30MHz
#Res BW 1.0 MHz

FCC ID: C3K1707
IC ID: 3048A-1707

BAvg Type: RMS

—  Trig:Fres Run Avg|Hold> 11

#hten: 36 4B

" Stop 12.000 GHz
Sweep 20.00 ms (30001 pts)

VBW 3.0 MHz

Agilent Spectrus Anatyzer - Swept SA

Marker 1 22.644833333333 GHz
PHO: F

Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

#Avg Type: RMS
Avg|Hold> 1M

Stop 25.000 GHz |

VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-42. Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 0)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.441556 Whvg Type: RMS
PHD: —  Trig:Fres Run Avg|Hold> 11
Atten: 36 B

Ref 26.00 dBm

‘1

~ Stop 12.000 GHz
VBW 3.0 MHz Sweep 20.00 ms (30001 pts)

Aglent Spectrum Analyzer - Swept SA.

Marker 1 22.717200000000 GHz WAvg Type: RMS
Avg|Hold> 111

Ref 10.00 dBm

Start 12.000 GHz Stop 25.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-44. Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 39)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.480658 Whvg Type: RMS
PHD: —  Trig:Fres Run Avg|Hold> 11
Atten: 36 B

Ref 26.00 dBm

" Stop 12.000 GHz
Sweep 20.00 ms (30001 pts)

BAirg Type: AMS
,  Trig: Fres Run Avg|Hold> 111

Ref 10.00 dBm

‘1

|
| |
M
| |

Start 12.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-46. Conducted Spurious Emissions 12-25 GHz: 2-DH5 Mode (Ch. 78)
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Agient Spectrum Analyzer - Swept 54
BAvg Type: RMS

y  Trig: Free Run Avg|Hold> 11
" Arten: 20 4B

~ Stop 12.000 GHz
VBW 3.0 MHz Sweep 20.00 ms (30001 pts)

Agilent Spectrum Analyzer - Swept S

Marker 1 22,.957266666667 GHz Whvg Typs: RMS
PHO: Avwg|Hold> 11

Ref 10.00 dBm

.1

\
|
e e eI

Start 12,000 GHz ] ) Stop 25,000 GHz,
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.441556 #hg Type: AMS
PNO:Faw oo Trig:Free Run Hoeg|Hold> 11
IF Gain:L aw Atten: 38 dB

Ref 28.00 dBm

Start 30 MHz ~ Stop 12.000 GHz
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 20.00 ms (30001 pts)

Ref 10.00 dBm

Start 12.000 GHz Stop 25.000 GHz |
#Res BW 1.0 MHz VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-50. Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 39)
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Agihent Spectrum Analyzer - Swept SA

Marker 1 2.480658

Ref 26.00 dBm

FCC ID: C3K1707
IC ID: 3048A-1707

Bhvg Type: AMS
y  Trig: Free Run Avg|Hold> 11
" Arten: 36 4B

" Stop 12.000 GHz
Sweep 20.00 ms (30001 pts)

Ref 10.00 dBm

Start 12.000 GHz
#Res BW 1.0 MHz

BAirg Type: AMS
,  Trig: Fres Run Avg|Hold> 111

VBW 3.0 MHz Sweep 22.00 ms (30001 pts)

Plot 9-52. Conducted Spurious Emissions 12-25 GHz: 3-DH5 Mode (Ch. 78)
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Agihent Spectrum Analyzer - Swept SA

, Trig:Frea Run
" Arten: 26 4B

Ref 25.00 dBm

#VBW 3.0 MHz

FCC ID: C3K1707
IC ID: 3048A-1707

BAvg Type: RMS

Avg|Hold> 11

Stop 12.000 GHz
Sweep 20.00 ms (30001 pts

Agient Sprctrum Analyzer - Swept SA

Marker 1 22. 702466666667 GHz
[

IFGaincLow

0: Fast O

Ref 14.00 dBm

Istart 12.000 GHz
k#Res BW 1.0 MHz #VBW 3.0 MHz

#Avg Type: RMS
Avg|Hold>11

Stop 25.000 GHz
Sweep 22.00 ms (30001 pts
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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 VO3R05 and ANSI C63.10 2013.

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. The
EUT was placed on a turntable at a height of 80cm from the ground plane in standing position,
which was estimated as the worst case orientation for all measurements.

Emissions below 1 GHz were maximized by rotating the EUT for 360 degs and with the antenna
height scan performed from 1-4m. The same method was followed for emissions above 1GHz,
but with the measurement antenna set in bore-sight mode. Both horizontal and vertical antenna
polarizations were investigated. Worst case maximized data is shown in this test report.

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.

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

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

9.9.3 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 i gﬁ‘éif)ge)
9.9.4 Test Result:
Pass.
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9.9.5 Test Data:

9.9.5.1 Radiated Restricted Band-edge emissions

1201

1101 2.402150000 GHz
T 98.907 dBpV/m
1001

Level in dBuV/m

+ 2.379730000 GHz
1 56.275 dBuV/m
60
\ 4

30 t t t t } } } i
2310 2350 2400 2450 2500
Frequency in MHz

PK+_MAXH-PK+ [Result Table.Result:2] PK+_CLRWR-PK+ [Result Table.Result:1]
FCC 15.247 Band Edge Peak [..\] FCC 15.247_RSS-247_Band Edge Peak [..\]

Plot 9-55. Restricted Band Edge 1-DH5 Mode— Ch. 0 (2310-2390MHz) — Peak

1201

10T
T 2.402150000 GHz

1001 9?06 dBuV/m
90T

80T

70T

Level in dBuV/m

60T
4 2.369375000 GHz

504 43.306 dBpV/m J

40T

30 } t } } } } } i
2310 2350 2400 2450 2500
Frequency in MHz

RMS_MAXH-RMS [Result Table.Result:2] RMS_CLRWR-RMS [Result Table.Result:1]
FCC 15.247 Band Edge Avg [..\] FCC 15.247_RSS-247_Band Edge Avg [..\]

Plot 9-56. Restricted Band Edge 1-DH5 Mode— Ch. 0 (2310-2390MHz) — Average
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m= Microsoft

120T
10T

1001

FCC ID: C3K1707
IC ID: 3048A-1707

2.480050000 GHz
94.760 dBuV/m

489930000 GHz
55.948 dBuV/m

\ 4

2310

PK+_MAXH-PK+ [Result Table.Result:2]
FCC 15.247 Band Edge Peak [..\]

2400
Frequency in MHz

PK+_CLRWR-PK+ [Result Table.Result:1]
FCC 15.247_RSS-247_Band Edge Peak [..\]

Plot 9-57. Restricted Band Edge 1-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

Level in dBuV/m

1201

1101

1001

9017

801

707

60

5017

2.480050000 GHz
92.521 dBuV/m

2.483850000 GHz
3065 dBuV/m

401

30

2310

RMS_MAXH-RMS [Result Table.Result:2]
FCC 15.247 Band Edge Avg [..\]

2400
Frequency in MHz

RMS_CLRWR-RMS [Result Table.Result:1]
FCC 15.247_RSS-247_Band Edge Avg [..\]

Plot 9-58. Restricted Band Edge 1-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Average
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1201
10T
1001
Q0T
80T

70T

Level in dBuV/m

60T

501

2.359020000 GHz
5511 2(&78}1V/m

2402150000 GHz
101.899|dBpV/m

FCC ID: C3K1707
IC ID: 3048A-1707

30
2310

T
2350

2400 2450 2500

Frequency in MHz

PK+_MAXH-PK+ [Result Table.Result:2]
FCC 15.247 Band Edge Peak [..\]

PK+_CLRWR-PK+ [Result Table.Result:1]
FCC 15.247_RSS-247_Band Edge Peak [..\]

Plot 9-59. Restricted Band Edge 2-DH5 Mode— Ch. 0 (2310-2390MHz) — Peak

1201

1101
T+ 2.402150000-GHz

100+ 97.17ﬁdBHV/m
Q0T
80T

70T

Level in dBuV/m

60T

T 2.368900000 GHz
50T 43.295dBpV/m L

30 } } } } } } } |
2310 2350 2400 2450 2500
Frequency in MHz

RMS_MAXH-RMS [Result Table.Result:2]
FCC 15.247 Band Edge Avg [..\]

Plot 9-60. Restricted Band Edge 2-DH5 Mode— Ch. 0 (2310-2390MHz) - Average

RMS_CLRWR-RMS [Result Table.Result:1]
FCC 15.247_RSS-247_Band Edge Avg [..\]
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1201
110+ 2.480050000-GHz
L 97.677 dBuV/m

100+ K

e T

>

o 80t

-o -

£

T 70T

§ 1 1.488220000 GHz
60+ 56.(; 7 dBpV/m
50“"‘““""”“"' FAtE S RV B M IR S WAoo AN | isdighomy
401
30 : . : : : : : |

2310 2350 2400 2450 2500

Frequency in MHz

PK+_MAXH-PK+ [Result Table.Result:2] PK+_CLRWR-PK+ [Result Table.Result:1]
FCC 15.247 Band Edge Peak [..\] FCC 15.247_RSS-247_Band Edge Peak [..\]

Plot 9-61. Restricted Band Edge 2-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

1201

10T
1 2.480050000 GHz
100+ 92.973 dBuV/m

Q0T
80T

70T

Level in dBuV/m

601
2.483850000 GHz
50T 43.994 gBpVim

30 t t t } } } } i
2310 2350 2400 2450 2500
Frequency in MHz

RMS_MAXH-RMS [Result Table.Result:2] RMS_CLRWR-RMS [Result Table.Result:1]
FCC 15.247 Band Edge Avg [..\] FCC 15.247_RSS-247_Band Edge Avg [..\]

Plot 9-62. Restricted Band Edge 2-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Average
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1201
10T

1001
1 2.40196()000 GHz

90+ 102.040|dBuV/m

80T

70T

Level in dBuV/m

2.368900000 GHz
60T 55.484¢BuV/m

50T

40T

30 } t } } } } } i
2310 2350 2400 2450 2500
Frequency in MHz

PK+_MAXH-PK+ [Result Table.Result:2] PK+_CLRWR-PK+ [Result Table.Result:1]
FCC 15.247 Band Edge Peak [..\] FCC 15.247_RSS-247_Band Edge Peak [..\]

Plot 9-63. Restricted Band Edge 3-DH5 Mode— Ch. 0 (2310-2390MHz) — Peak

1201

10T
T+ 2:402150000-GHz
100+ 97.19 BpV/m

90T
80T

70T

Level in dBuV/m

60T

2.362250000 GHz
50T 43.312 dBuV/im
> 4

40T

30 } } } } } } } |
2310 2350 2400 2450 2500
Frequency in MHz

RMS_MAXH-RMS [Result Table.Result:2] RMS_CLRWR-RMS [Result Table.Result:1]
FCC 15.247 Band Edge Avg [..\] FCC 15.247_RSS-247_Band Edge Avg [..\]

Plot 9-64. Restricted Band Edge 3-DH5 Mode— Ch. 0 (2310-2390MHz) - Average

Report#: R-TR371-FCCIC-BT-4 Issued: 24 Oct 2016 Page 54 of 63
Microsoft EMC Laboratory



FCC ID: C3K1707
IC ID: 3048A-1707

Microsoft
1201
1101
T 2.480050000 GHz
1001 97.772 dTpV/m
£ 90:
>
o 80T
-O -
£
T 70T
§ 1 21487840000 GHz
604 56.222 dBuV/m
L } \ 4
50 Ll
40t
30 i T T T i T 1
2310 2350 2400 2450 2500

PK+_MAXH-PK+ [Result Table.Result:2]
FCC 15.247 Band Edge Peak [..\]

Frequency in MHz

PK+_CLRWR-PK+ [Result Table.Result:1]
FCC 15.247_RSS-247_Band Edge Peak [..\]

Plot 9-65. Restricted Band Edge 3-DH5 Mode— Ch. 78 (2483.5-2500MHz) — Peak

1201

10T

100T

Q0T

80T

70T

Level in dBuV/m

60T

50T

2.480050000 GHz
92.947 dBuV/m

483850000-GHz
441092 dBuV/m

s

30 t t
2310 2350

RMS_MAXH-RMS [Result Table.Result:2]
FCC 15.247 Band Edge Avg [..\]

2400 2450 2500
Frequency in MHz

RMS_CLRWR-RMS [Result Table.Result:1]
FCC 15.247_RSS-247_Band Edge Avg [..\]

Plot 9-66. Restricted Band Edge 3-DH5 Mode— Ch. 78 (2483.5-2500MHz) - Average
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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.

Corrected
. Raw Quasi- . Quasi-
Frga:;'; Frequency | Peak Field Cc:';i;:(t;:n Peak QP Limit Margin
(,‘\‘AHZ) Y|  (MHz) Strength (B) Field (dBpV/m) (dB)
(dBuV/m) Strength
(dBpV/m)
2402 52.00 10.41 14.80 25.21 40.00 -14.79
2402 64.00 10.57 14.20 24.77 40.00 -15.23
2402 182.49 3.82 18.40 22.22 43.52 -21.30
2402 188.31 3.88 18.40 22.28 43.52 -21.24
2402 193.80 2.51 18.80 21.31 43.52 -22.21
2402 194.41 2.77 18.80 21.57 43.52 -21.95
2402 208.62 2.76 18.80 21.56 43.52 -21.96
2402 256.00 14.56 19.30 33.86 46.02 -12.16
2402 287.97 14.71 20.90 35.61 46.02 -10.41
2402 319.98 13.07 14.80 34.47 46.02 -11.55
105
100
90
80
70
€ 60
E_ 15.247_RSS-247_QP Limit
% 50
: . '
g 40 o
0 > e
20
10
0 T T t t 1
30M 50 60 80  100M 200 300 400 500 800 1G
Frequency in Hz
Preview Result 1-PK+ FCC 15.209 e 15.247_RSS-247_QP Limit
‘ Final_Result PK+ Final_Result QPK

Plot 9-67. 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: C3K1707
IC ID: 3048A-1707

RSE 1 - 18GHz Average Data

Svstem Corrected
Carrier Raw Avg. ysten DC Avg. Average .
F Frequency - Correction . . YT Margin
requency (MHz) Amplitude Factor Correction Field Limit (dB)
(MHz) (dBuV) (dB) Factor Strength | (dBuV/m)
(dBpV/m)
2402 4804.2 27.85 8.3 37.28 54 -16.72
2441 3312.2 27.60 6.6 35.33 54 -18.67
2441 4882.1 30.53 8.1 39.76 54 -14.24
2480 4960.2 33.90 8.0 43.03 54 -10.97
RSE 1 - 18GHz Peak Data
Carrier Raw Peak CEEEEE
Frequenc Frequency Ambplitude Correction | Peak Field | Peak Limit Margin
(&Hz) y (MHz) ( de V) Factor (dB) | Strength | (dBuV/m) (dB)
H (dBuV/m)
2402 4804.5 37.66 8.3 45.96 74 -28.04
2441 4892.5 35.95 8.4 44.35 74 -29.65
2480 4959.8 42.66 8.0 50.66 74 -23.34
120T
1107
T v
100T
+ 2.402000000-GHz
90T 102.175 dBuV/m
2 L
o 70T
§ oo
50:_, .
4of[
30':
20 : ' . : —t—t '
1G 2G 3G 465G 6 8  10G 18G

Frequency in Hz

Preview Result 2-RMS [Preview Result 2.Result:4]
15.247_RSS-247_Peak Limit_inv [..\]

15.247_RSS-247_Avg Limit [..\]
Final_Result RMS [Final_Result.Result:5]

Plot 9-68. Radiated Spurious Emissions (Ch. 0) (1-18 GHz)

Preview Result 1-PK+ [Preview Result 1.Result:2]
15.247_RSS-247_Peak Limit [..\]
L 2 Final_Result PK+ [Final_Result.Result:4]
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1201
10T

100T

Level in dBuV/m

FCC ID: C3K1707
IC ID: 3048A-1707

2.441500000 GHz
101.250 dBuV/m

Preview Result 2-RMS [Preview Result 2.Result:4]
15.247_RSS-247_Peak Limit_inv [..\]
15.247_RSS-247_Avg Limit [..\]

2G 3G 4G 5G 6
Frequency in Hz

Preview Result 1-PK+ [Preview Result 1.Result:2]
15.247_RSS-247_Peak Limit [..\]

L 4 Final_Result PK+ [Final_Result.Result:4]

Final_Result RMS [Final_Result.Result:5]

1201
10T

1001

Level in dBuV/m

Plot 9-69. Radiated Spurious Emissions (Ch. 39) (1-18 GHz)

v

2.480000000 GHz
98.216 dBpV/m

20
1G

Preview Result 2-RMS [Preview Result 2.Result:4]
15.247_RSS-247_Peak Limit_inv [..\]
15.247_RSS-247_Avg Limit [..\]

2G 3G 4G 5G 6 8
Frequency in Hz

Preview Result 1-PK+ [Preview Result 1.Result:2]
15.247_RSS-247_Peak Limit [..\]
Final_Result PK+ [Final_Result.Result:4]

*

Final_Result RMS [Final_Result.Result:5]

Plot 9-70. Radiated Spurious Emissions (Ch. 78) (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 emissions in 3DH5 mode, Ch
0 shown below. No significant emissions above noise floor.

RSE 18 — 26.5 GHz Average Data
Carrier Raw Av Correction | Corrected | ,
Frequency | Frequency Am Iitugé Factor Avg. Field Limi? Margin
(MHz) (MHz) ( de v) | (incIDCF) | Strength | o0 | (dB)
H (dB) (dBpV/m) H
2402 20301.96 28.63 12.23 40.86 54 -13.14
RSE - 18 — 26.5 GHz Peak Data
Carrier Corrected
Frequency Raw Peak | Correction Peak s .
(MHz) F"::'n':lez';cy Amplitude | Factor Field F('ggk \';;r':;t M(:Irg)'“
(dBpV) (dB) Strength H
(dBpV/m)
2402 20281.71 38.54 11.20 49.74 74 -24.26
2402 20302.89 38.31 11.10 49.41 74 -24.59
80T
L 15,247 RSS-247 Peak Limit
70T
60T
| 15.247 |RSS-247 Avg Limit
;i 50+ ¢
g ol
s T
2 307
20T
101
O T T T I T T T T T T T T T T T T 1
18 19 20 21 22 23 24 25 26 26.5

Frequency in GHz

Preview Result 2-RMS [Preview Result 2.Result:4]
* Critical_Freqs RMS [Critical_Freqs.Result:5] *
15.247_RSS-247_Peak Limit [..\]
L g Final_Result PK+ [Final_Result.Result:4]

Plot 9-71. Radiated Spurious Emissions (Ch. 0) (18-26.5 GHz)

Preview Result 1-PK+ [Preview Result 1.Result:2]
Critical_Fregs PK+ [Critical_Freqgs.Result:4]
15.247_RSS-247_Avg Limit [..\]

Final_Result RMS [Final_Result.Result:5]
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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 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) connected to a public power network. The measurements
were made using a LISN (Line Impedance Stabilization Network).

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 (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
9.10.4 Test Result:
Pass
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9.10.5 Test Data:

FCC ID: C3K1707
IC ID: 3048A-1707

Microsoft EMC Laboratory

— Peak Measurement
Redmond 17760RM 1310 ¢{> QP Final Measurement
Conducted Emissions Measurements - Line % AVG Final Measurement
7007
su.u-\ FCC 15C Class B QP Limit
$ ol O
@ N
2 wot Q
: )
T
2 0] 0\
.. \ -
E ol Ak LT
1004
0 ot . ' - e '
150.0K 1.0M 10.0M 30.0M
Frequency (Hz)
Operator: JPM
Current Time -05:00:13 PM, Wednesday, June 29, 2016 CE Profile V2.1

Plot 9-72. AC Line Conducted Emissions- Line (150 kHz- 30 MHz)

Conducted Emissions Measurements - Neutral

Microsoft EMC Laboratory
Redmond 17760 RM 1310

— Peak Measurement
{> QP Final Measurement
) AVG Final Measurement

7007
su.u-\ FCC 15C Class B QP Limit
s m. —— EOCHSC s BAVG Lt
@ :
2 wol {1 ¢
3 M
£ 0] - - y
a = FAS
5 2007
1004
180.0% o : T o 'l 30.0M
Frequency (Hz)
Operator: JPM
Current Time -05:06:39 PM, Wednesday, June 29, 2016 CE Profile V2.1

Plot 9-73. AC Line Conducted Emissions- Neutral (150 kHz- 30 MHz)
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T RQP Net | AVG Net QP':;IS:' Average | Line QPL;aaski' Average

v | Rondng | meading | Lol | L) tesed | g, | Mg
(dBpV) (dB)
0.198 49.72 43.18 64.64 54.64 L -14.92 -11.47
0.198 49.43 42.85 64.62 54.62 N -15.19 -11.77
0.296 40.92 35.46 61.84 51.84 L -20.92 -16.38
0.295 40.19 34.65 61.87 51.87 N -21.67 -17.22
0.837 29.13 25.68 56.00 46.00 L -26.87 -20.32
9.144 32.62 27.12 60.00 50.00 N -27.38 -22.88
24.538 31.51 25.52 60.00 50.00 L -28.49 -24.48
5.654 30.51 18.07 60.00 50.00 N -29.49 -31.93
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End of Report
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