CERTIFICATION TEST REPORT

Report Number : 11600175-E2V1

Applicant

Model

FCCID

IC

EUT Description

Test Standard(s)

MICROSOFT CORP
ONE MICROSOFT WAY
REDMOND, WA 98052, U.S.A.

1796
C3K1796
3048A-1796

PORTABLE COMPUTING DEVICE

FCC 47 CFR PART 15 SUBPART C
INDUSTRY CANADA RSS - 247 ISSUE 2

Date Of Issue:
May 02, 2017

Prepared by:

UL Verification Services Inc.
47173 Benicia Street
Fremont, CA 94538, U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

Revision History

Issue

Rev. Date Revisions Revised By
Vi 03/14/2017 Initial Review
V2 05/02/2017 Updated Sections 5.5 and 8.1 F. de Anda

Page 2 of 88

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

H

5.

8.

TABLE OF CONTENTS

ATTESTATION OF TEST RESULTS ..con ettt e e e e 5
TEST METHODOLOGY ..iiiiiiiiiii ettt sttt e e ettt e e e et s e e et e e e e et e e e e et s e e e eaa e eeenenas 6
FACILITIES AND ACCREDITATION ..eiiiiieii e e et e e e et e e e e e e e e aaeees 6
CALIBRATION AND UNCERTAINTY i e et e e e st e e e e e aaeeeeas 7
4.1. MEASURING INSTRUMENT CALIBRATION ..ottt 7
4.2.  SAMPLE CALCULATION ..o e e e et et e e et e et e e et e e e e e eeaa s 7
4.3. MEASUREMENT UNCERTAINTY ..ottt e et e et n st eneeaans 7
EQUIPMENT UNDER TEST ..ttt ettt e et e e e et s s e e e e et s e nanneae 8
5.1. DESCRIPTION OF EUT ot e et e e e et s e et e e et e e eaan s 8
5.2.  MAXIMUM OQUTPUT POWER..... oottt a e e s 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...t 8
5.4, SOFTWARE AND FIRMWARE ... e e et e e e e 8
5.5. WORST-CASE CONFIGURATION AND MODE ......ccoiiiiiiiiiiicce e 8
5.6. DESCRIPTION OF TEST SETUP ...ttt e s 9
TEST AND MEASUREMENT EQUIPMENT ....oiiiiiiiiii ettt e e e 13
ANTENNA PORT TEST RESULTS ... sttt e et e e eeas 14
7.1. BASIC DATA RATE GFSK MODULATION .. .cccuiiiii et e e e e e e e e eae e 16
7.1.1. 20 dB AND 99% BANDWIDTH ......coiiiiiiiiieiiee et 16
7.1.2. HOPPING FREQUENCY SEPARATION ..ot 19
7.1.3. NUMBER OF HOPPING CHANNELS. ... 20
7.1.4.  AVERAGE TIME OF OCCUPANCY ...ttt e e e e eeane e 23
7.1.5.  OUTPUT POWER ..ot e e e et e e e 27
7.1.6.  AVERAGE POWER ... .ot e et 28
7.1.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS..........ccooiiiiiieiieeees 29
7.2. ENHANCED DATA RATE DQPSK MODULATION ...t 34
7.2.1.  OUTPUT POWER ..ot e e e e e et e e e e 34
7.2.2.  AVERAGE POWER ... e e e e e e e e e 35
7.3. ENHANCED DATA RATE 8PSK MODULATION .....iiiiiiiii s e e e e 36
7.3.1. 20 dB AND 99% BANDWIDTH .....coiiiiiiiieiiii e ens 36
7.3.2. HOPPING FREQUENCY SEPARATION ...t e 39
7.3.3.  NUMBER OF HOPPING CHANNELS. ... e 40
7.3.4. AVERAGE TIME OF OCCUPANCY ..ottt e et 43
7.3.5.  OUTPUT POWER ....coi et e e e e et e e e e 47
7.3.6.  AVERAGE POWER ...ttt e e e e e e eaes 48
7.3.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS..........cccoiiiiieeieeeis 49
RADIATED TEST RESULT S ..ot e e e e e e e e eaan s 54
Page 3 of 88

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11600175-E2V2 DATE: May 02, 2017

FCC ID: C3K1796 IC: 3048A-1796
8.1.  LIMITS AND PROCEDURE .........cooiiiiiiiiiiii e 54
8.2. BASIC DATA RATE GFSK MODULATION ...ttt 55

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL) ........ccccociiiiiiiiiiciiiiciee e, 55
8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)........cccciiiiiiiiiiiciie e 57
8.2.3.  HARMONICS AND SPURIOUS EMISSIONS ..........cccoiiiiiiiiciiciee e 59

8.3. ENHANCED DATA RATE 8PSK MODULATION .......cccciiiiiiiiiiiiiiiiie i 65
8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL) ........ccccociiiiiiiiiciiiic e, 65
8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)........cccciiiiiiiiiiieiin e 67
8.3.3. HARMONICS AND SPURIOUS EMISSIONS ...t 69

8.4. WORST-CASE BELOW 1 GHZ....oooiiiiiiiiiiiiiiiiiic i 75
8.5. WORST-CASE ABOVE 18 GHZ .....ccoooiiiiiiiiiciiic i 78
9. AC POWER LINE CONDUCTED EMISSIONS.........ccciiiiiiiieic i 80
O e U o o O 83

Page 4 of 88

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MICROSOFT CORP
ONE MICROSOFT WAY
REDMOND, WA 98052, U.S.A.

EUT DESCRIPTION: PORTABLE COMPUTING DEVICE
MODEL: 1796
SERIAL NUMBER: 035885670353 (Conducted); 035828270353 (Radiated)
DATE TESTED: March 2" 2017 — March 13" 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 2 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set
forth in the above standards. All indications of Pass/Fail in this report are opinions expressed by
UL Verification Services Inc. based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions
and modes of operation as described herein. This document may not be altered or revised in any
way unless done so by UL Verification Services Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Verification Services Inc.
will constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
< p— i

Z‘ St /7 ’{’/ / /2

L e recr b el (gt 7T
Francisco de Anda Clifford Susa
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
Program Manager Engineer
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC
CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
X] Chamber C [ ] Chamber F

[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
Industry Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope
of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Parameter Uncertainty
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is a handheld computing device with 802.11 2x2, a/b/g/n/ac WLAN, Bluetooth, Bluetooth
LE.

5.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum peak conducted output power as follows:
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 2.76 1.89
2402 - 2480 DQPSK 6.31 4.28
2402 - 2480 Enhanced 8PSK 6.36 4.33
The transmitter has a maximum average conducted output power as follows:
Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 2.62 1.83
2402 - 2480 DQPSK 3.81 2.40
2402 - 2480 Enhanced 8PSK 3.81 2.40
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integrated antenna, with a maximum gain of 3.2 dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 14.2.201.157

The test utility software used during testing was WiFi tool v2.7.6.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and 18-26GHz and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that Y orientation was worst-case orientation. Therefore, all final radiated testing was
performed with the EUT in Y orientation.

Worst-case data rates were:

GFSK mode: 1-DH5

8PSK mode: 3-DH5
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5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop AC/DC adapter Lenovo ADLX45NCC2A | 1153620028172Z220059W0OH5 NA
Laptop Lenovo 1le LR-0O4N7BL NA
USB-Internet Adapter linksys USB3GIGV1 15710S08406242 NA
I/O CABLES
1/0 Cable List
Cable Port # of identical | Connector | Cable Type Cable Remarks
No ports Type Length (m)
1 usB 1 USB Un-Shielded 0.17
2 DC 1 Proprietary | Un-Shielded 1.75
3 AC 1 2-prong Un-Shielded 0.5
4 Ethernet 1 RJ45 Un-Shielded 2
TEST SETUP

The EUT was tested connected to a host Laptop via RJ45/USB cable for antenna port and AC
tests. Radiated tests were performed with EUT connected to AC adapter and remote laptop. Test
software exercised the radio card.
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SETUP DIAGRAM FOR ANTENNA PORT CONDUCTED TESTS

Spectrum Analyzer

L1

[] AC Adapter

]

USE - Ethernet Adapter

a

AC Mains
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SETUP DIAGRAM FOR RADIATED TESTS

: Remaote
EUT |
1 | L]
: Spectrum Analyzer
2 i
USE - Ethernet Adapher 4 :
[] AC Adapter i
3 ] —t y
AC Mains
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SETUP DIAGRAM FOR AC LINE CONDUCTED TESTS

EMI Receiver

]

AC Mains/LISN

EUT T
1
2
4
[] AC Adapter
—] |
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset = Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences JB1 T408 @ 11/10/17
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T711 01/30/18
High Pass Filter 3GHz Micro-Tronics HPM17543 T896 @ 8/26/2017
RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800-25-S-42  T931  08/26/17
RF Preamplifier, 1 - 7GHz Miteq AMF-4D-01000800-30-29P = T1574  08/26/17
RF Preamplifier, 10kHz - 1GHz Sonoma 310N T15 08/26/17
Spectrum Analyzer Keysight N9030A T905 = 01/11/18
Spectrum Analyzer Agilent (Keysight) Technologies E4440A T199 7122117
Antenna, Horn, 18-26 GHz ARA MWH-1826/B T449 05/26/17
RF Preamplifier, 1 - 26GHz Agilent 8449B T404 = 07/05/17
Spectrum Analyzer, 40 GHz HP 8564E T106 09/07/17
EMI Receiver Rohde & Schwarz ESR T1436 | 1/6/2018
LISN Fischer Custom Communications | FCC-LISN-50/250-25-2-01 | T1310 @ 6/8/2017
Power Meter Keysight N1911A T229 7128/17
Power Sensor Keysight N1921A T413 6/20/17
Test Software List

Description Manufacturer [(Model Version

Radiated Software UL UL EMC 9.5, 4/26/16

Antenna Port Software UL UL RF 6.1, 3/1/17

Conducted Emissions Software UL UL EMC 9.5, 5/26/15

NOTE: *testing is completed before equipment calibration expiration date.
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7. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

ON Time! Period Duty Duty | Duty Cycle 1/B

Mode B (msec)| (msec) Cycle x | Cycle | Correction | Minimum
(linear) (%) Factor (dB) |VBW (khz)

GFSK 2.885 3.744 0.77 77.056 1.131 0.346

8PSK 2.893 3.759 0.769 | 76.961 1.137 0.345
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DUTY CYCLE PLOTS

DUTY CYCLE GFSK MODE

Keysight Spectrum Analyzer - APv6.1(030117), 37639, Chamber C

[E=N =

RL [ RF___[s02 DC |

SENSE:INT] | ALIGN AUTO  [11:29:20 AM Mar03, 2017

E

TRACE[T - 3
T

Avg Type: Log-Pwr

Frequency

NFE

Trig: Free Run
Atten: 10 dB

|
PNO: Fast ~—»—

IFGain-Low oerfP

Ref 0.00 dBm

Auto Tune

10 dB/div
Log

-0a

=200

=300

-A00

500

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

B00

-na

Rl

|00

Center 2441000000 GHz
Res BW 8 MHz

CovmNOG BN

=
@
2]

Span 0 Hz
#VBW 50 MHz Sweep 7.533 ms (1001 pts)

FUNCTION wiDTH
2.885ms (A) -0.05 dB
480.7 us -42.92 dBm
3.744 ms (D) 0.24dB
480.7 us -42.92 dBm

FUNCTIO

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz

Auto Man

Freq Offset|
0 Hz|

DUTY CYCLE 8PSK MODE

Keysight Spectrum Analyzer - APv6.1(030117), 37639, Chamber C

[E=N =

RL | RF |soe bc |

SENSE:INT] | ALIGN AUTO  [01:16:30 PM Mar 03, 2017

F

Avg Type: Log-Pwr

Frequency

NFE

Trig: Free Run
Atten: 10 dB

PNO: Fast ~—»—
IFGain:Low

Ref 0.00 dBm

Auto Tune|

10 dB/div
Log

-0a

=200

=300

-00

500

CenterFreq|
2.441000000 GHz|

StartFreq
2.441000000 GHz|

B00

-na

Rl

|00

Center 2.441000000 GHz
Res BW 8 MHz

1 A2 t (A)
2 F t

A4 t (A)
F t

_CoVwRNONER

=
@
©

Span 0 Hz
#VBW 50 MHz Sweep 7.533 ms (1001 pts)

FLRCTION DT -
276dB
-24.77 dBm
0.77dB
-24.77 dBm

2.893 ms (A)
2817 ms
3.759 ms (A)
2817 ms

Stop Freq|
2.441000000 GHz|

CF Step
8.000000 MHz

[Auto Man

Freq Offset|
0 Hz|
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7.1. BASIC DATA RATE GFSK MODULATION

7.1.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(MH2) (MH2)
Low 2402 0.905 0.873
Middle 2441 0.905 0.885
High 2480 0.901 0.880
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20 dB AND 99% BANDWIDTH LOW CH
# Agilent 16:28:02 Mar 6, 2017

L

| Measure

Occupied Bandwidth

Ch Freq

2.482 GHz

Trig Free

|Huerages: 20

Meas Off

Ref 18 dBm

APvE.B(B11917),45258, Conducted C

#Atten 28 dB

Channel Power

#Samp

Log

18

Occupied BH

dB/

Offst

18.4

dB

#Res BH 30 kHz

L
Center 2,402 880 GHz

#YBH 31 kHz

#3weep 100 ms (1081 pts)

Span 2 MHz

ACP

Multi Carrier
Power

% dB Bandwuidth

Occupied Bandwidth
872.8739 kHz

Transmit Freq Error

Occ BH Z Pur
% dB

-5.787 kHz
904,563 kHz*

99.88 %
-28.68 dB

Power Stat
CCDF

More
1of 2

20 dB AND 99% BANDWIDTH MID CH
w5 Agilent 16:11:01 Mar 6, 2017

L

| Measure

Occupied Bandwidth

Ch Freq

2.441 GHz

Trig Free

|Huerages: 28

Meas Off

Ref 18 dBm

APwE.B(@119172,45258, Conducted C

#Atten 260 dB

Channel Power

#Samp

Log

18

Occupied BH

dB/

Offst Wy, |

18.4

dB

#Res BH 30 kHz

Center 2.441 888 GHz

#UBH 91 kHz

[ J
Span 2 MHz

#Sweep 100 ms (1001 pts)

ACP

Multi Carrier
Power

% ¢B Bandwidth

Occupied Bandwidth

Transmit Freq Error

Occ BN % Puwr
% dB

884.9272 kHz

-5.485 kHz
905.0860 kHz*

99.00 %
-20.00 dB

Power Stat
CCDF

More
1of 2
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20 dB AND 99% BANDWIDTH HIGH CH
# Agilent 16:34:03 Mar 6, 2017 L | Measure

Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 28 | |

Channel Power

APvE.B(B11917),45258, Conducted C
Ref 18 dBm #Atten 28 dB

#5amp Occupied BH
Log g Wb

18
o5/ _ o
0ffst [, ACpP
10.4
dB

5. E. - -l Syl ¢ M Multi Carrier

|
Center 2.480 008 GHz Span 2 MHz Power
#Res BW 30 kHz #YBH 91 kHz #Sweep 100 ms (1001 pts)

Power Stat
Occupied Bandwidth Occ BH % Pr  99.00 7 CCDF

880.9644 kHz x dB -20.00 dB

Transmit Freq Error  -7.412 kHz
% dB Bandwidth 900,834 kHz*

More
1of 2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.1.2. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION
i Agilent 89:20:56 Mar 7, 2017 L Measure

APYE.1(A361172,37699, Conducted C & Mkrl 1.000 MHz
Ref 38 dBm #Atten 48 dB B.24 dB Meas Off
#Peak
Log

ig/ Channel Power

Offst
18.4

dB Occupied BH

ACP

#PAvg

ML 52 Multi Carrier
53 FC

AR
f%)n Power Stat

Swp

More

Center 2.441 580 GHz Span 5 MHz
#Res BH 308 kHz #UBH 918 kHz Sweep 1 ms (1081 pts)
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.1.3. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
# Agilent ©3:19:55 Mar 7, 2017 Measure

APvE.1(0361173,37699, Conducted C

Ref 30 dBm Atten 30 dB Meas Off
#Peak

Log

}jg/ Channel Power
Offst

' ‘ Occupied BH

‘ Multi Carrier
Power

Power Stat

CCDF

Center 2.440 8 GHz Span 180 MHz ‘ 1”‘;{‘;
#Res BW 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017

IC: 3048A-1796

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
# Agilent @9:17:55 Mar 7, 2017 L Measure
APG.1(A361172,37699, Conducted C
Ref 38 dBm Atten 38 dB Meas Off
#Peak
Lng R
10 Channel Power
dB/
Offst
16.4
dB | Occupied BH
1]
i
m

ACP
#PAvy ‘
M1 $2 Multi Carrier
$3 FCH Power

AR
£CE): Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 36 MHz ‘ 1”‘0’{"2’
#Res BH 308 kHz #UBH 308 kHz Sweep 20 ms (1001 pts)
|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)
W Agilent 09:15:26

Mar 7, 2817

L

Measure

Ref 38 dBm

APwE.1(83081172,37699, Conducted C

Atten 30 dB

Meas Off

#Peak

Channel Power

|‘ Occupied

BW
ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.445 86 GHz
#Res BH 308 kHz

#UBH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 prs)

More
1of 2
|
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)
# Agilent 09:19:00 Mar 7, 2017 L Measure
APG.1(A361172,37699, Conducted C
Ref 38 dBm Atten 38 dB Meas Off
#Peak
Lng R
10 Channel Power
dB/
Offst
16.4
dB Occupied BH
1]
i
m

ACP
#PAvy ‘
M1 $2 Multi Carrier
$3 FC Power

AR
£CE): Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 36 MHz ‘ 1”‘0’{"2’
#Res BH 308 kHz #UBH 308 kHz Sweep 20 ms (1001 pts)
|
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

7.1.4. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

IC RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *

0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
Pulse NPuurInsZiri(rzf Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.392 27 0.1058 0.4 -0.2942
DH3 1.649 18 0.2968 0.4 -0.1032
DH5 2.896 13 0.3765 0.4 -0.0235
PUlEs NPuurIr;Ziriﬁf AL TS Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.392 6.75 0.02646 0.4 -0.3735
DH3 1.649 4.5 0.07421 0.4 -0.3258
DH5 2.896 3.25 0.09412 0.4 -0.3059
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

PULSE WIDTH - DH1
W Agilent 09:27:49 Mar 7, 2017

L Measure

APvE.1(8361171,37693, Conducted C

a Mkrl  392.4 ps

Ref 38 dBm

#Atten 40 dB

-1.34 dB

Meas Off

#Peak

Channel Power

Occupied BH

fill

ACP

Multi Carrier

-
o
=
1]
=

Power Stat

Center 2.441 G660 GHz
Fes BH 1 MHz

#YBH 1 MH=z

Span @ Hz
Sweep 1 ms (3001 pts)

—

=X o
[=1=] o
= ]
ro (D |

NUMBER OF PULSES - DH1
s Agilent B9:28:08 Mar 7, 2017

Measure

Ref 38 dBm

APvE.1(838117),37693, Conducted C

#Atten 48 dB

Meas Off

#Peak
Log

18
dB/

Channel Power

Offst

Occupied BH

il

ACP

Multi Carrier

-
(=]
=
1]
=

Power Stat

Center 2,441 @88 GHz
Res BH 1 MHz

Span @ Hz

—

=X o
[=1=] o
= a
ro D i |

#UBH 1 MHz

Sweep 3.16 s (1001 pts)
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

PULSE WIDTH - DH3

W Agilent 09:26:38 Mar 7, 2017

L

Measure

Ref 38 dBm

APE.1(A361172,37699, Conducted C
#Atten 40 dB

a Mkrl  1.649 ms
-4.82 dB

#Peak

Meas Off

Channel Power

Occupied BH

fill

ACP

Center 2.441 G660 GHz
Fes BH 1 MHz

#YBH 1 MH=z

Span @ Hz
Sweep 2 ms (3001 pts)

Multi Carrier

-
o
=
1]
=

Power Stat

—

=X o
[=1=] o
= ]
ro (D |

NUMBER OF PULSES - DH3
s Agilent 09:27:01 Mar 7, 2017

Measure

Ref 38 dBm

APvE.1(838117),37693, Conducted C

#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

il

Center 2,441 @88 GHz
Res BH 1 MHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

-
(=]
=
1]
=

ACP

Multi Carrier

Power Stat

—

=X o
[=1=] o
= a
ro D i |
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

PULSE WIDTH - DH5
W Agilent 09:25:31 Mar 7, 2017

L

Measure

APvE.1(8361171,37693, Conducted C
Ref 38 dBm #Atten 48 dB

a Mkrl  2.396 ms

-9.73 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2.441 G660 GHz
Res B 1 MHz #BH 1 MHz

Span @ Hz
Sweep 4 ms (3001 pts)

Multi Carrier

Power Stat

More

NUMBER OF PULSES - DH5
4 Agilent 89:24:50 Mar 7, 2017

Measure

APvE.1(838117),37693, Conducted C
Ref 38 dBm #Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

Center 2,441 @88 GHz
Res BH 1 MHz #\BH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

ACP

Multi Carrier
Power

Power Stat

More
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

7.1.5. OUTPUT POWER

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Tested by: |45258 JL
Date: 3/6/2017
Mode Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 2.74 21 -18.26
GFSK Middle 2441 2.73 21 -18.27
High 2480 2.76 21 -18.24

Page 27 of 88

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

7.1.6. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Tested By: | 45258 JL
Date: 3/7/2017
Mode Channel Frequency Average Power
(MHz) (dBm)
Low 2402 2.58
GFSK Middle 2441 2.59
High 2480 2.62
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.1.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DAT

E: May 02, 2017
IC: 3048A-1796

BANDEDGE

CONDUCTED BANDEDGE LOW CH
i Agilent 10:96:45 Mar 13, 2017

L

Measure

Ref 28 dBm

APwE.1(8381172,37699, Conducted C

#Atten 30 dB

Mkrl 2.481 838 GHz
2.77 dBm

Peak

Meas Off

Log
18

dB/
Offst

Channel Power

18.7

dB

Occupied BH

]
-17.2
dBm

#PAvg

ACP

#Res BH 188 kHz

Center 2,408 008 GHz

#/BH

300 kHz

Span 15 MHz

Sweep 1.467 ms (1001 pts)

Marker
1 1

2 1
1

Trace

Type
Freg
Freg
Freg

¥ Axis

2,461 838 GHz
2,488 BEA GHz
2.394 668 GHz

Amplitude
2.77 dEm
-53.66 dBm
-51.54 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

CONDUCTED BANDEDGE MID CH
% Agilent 10:08:24 Mar 13, 2017

L

Measure

Ref 26 dBm

APvB.1(B381177,37699, Conducted C

#Atten 30 dB

Mkrl 2.441 845 GHz
2.42 dBm

Peak
Log

Meas Off

18
dB/

Offst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

#Res BH 180 kHz

Center 2.441 006 GHz

#VEH

388 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

More
1of2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

CONDUCTED BANDEDGE HIGH CH

% Agilent 19:10:06 Mar 13, 2017 L Measure
APYE.1(@36117),37699, Conducted C Mkrl 2.480 170 GHz
Ref 26 dBm #Atten 30 dB 2.64 dBm Meas Off
Peak
Log 1
1o 1 Channel Power
dB/
Offst
18.7
dB Occupied BH
Dl 2
-17.4 £
dBm
ACP
#PAvg
Center 2.483 506 GHz Span 15 MHz . .
WRes BH 100 kHz WBH 300 kHz  Sweep 1.467 ms (1001 prsy || UM c,fg[_jz,r.
Markar Trace Typa ¥ Axiz Amplituda
1 (1 Frag 2.488 178 GHz 2.64 dBm
2 (1 F 2.487 715 GH -5B.E2 dB
3 (1 F:zg 2.483 SBR GH§ -53.57 dB: PowerCSctDaFt
More
1of2

SPURIOUS EMISSIONS

CONDUCTED SPURIOUS EMISSIONS LOW CH
# Agilent 10:87:34 Mar 13, 2017 L Measure

APwE.1(838117),37699, Conducted C Mkr4 25.455 GHz
Ref 20 dBm #Atten 30 dB -42.754 dBm Meas Off
#Peak I
Log 1
10 3 Channel Power
dB/

Offst
18.7

dB Occupied BH

D
-17.2
dBm

#PAvg

Center 13.815 GHz Span 25.97 GHz
#Res BH 180 kHz #YBH 300 kHz Sweep 2.482 5 (8192 pts)

Markar Trace H Axig Amplituda
1 (6 D] 2.482 GHz 2.59 dEm
2 (6 D] 4.884 GHz -5H.8E dBm Power Stat
3 (6 D] 7.286 GHz -5H.79 dBm CCDF
4 (1 25.455 GHz -42.75 dBm

ACP

Multi Carrier
Power

More
1of2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

CONDUCTED SPURIOUS EMISSIONS MID CH
4 Agilent 10:09:11 Mar 13, 2017 L Measure

APvE.1(83681171,37699, Conducted C Mkrd 25.924 GHz
Ref 28 dBm #Atten 36 dB -42.665 dBm Meas Off
#Peak |
Log 1
10 4

B/ Channel Power
Offst

Occupied BH

ACP

Center 13,0815 GHz Span 25.97 GHz
#Res B 180 kHz #BH 380 kHz Sweep 2,482 5 (8192 pts)
Markar Trace Typa ¥ Axiz Amplituda
1 (6 D] Freq 2.441 GH=z 1.37 dBm
2 (6 D] F 4,882 GH -52.11 dB
3 (6 D] ngg 7.323 GH§ -51.13 dB: POWSI’CSCEJQI-E

4 1 Freg 25.924 GHz -42.68 dBm

Multi Carrier
Power

More
1of2

CONDUCTED SPURIOUS EMISSIONS HIGH CH
w Agilent 16:16:53 Mar 13, 2017 L Measure

APvE.1(8381171,37699, Conducted C Mkrd4 24.328 GHz

Ref 28 dBm #Atten 30 dB -42.385 dBm Meas Off
#Peak |

9

Channel Power

Occupied BH

ACP

Center 13.015 GHz 7 GHz

#Res BH 100 kHz #YBH 308 kHz Swesp 2.482 5 (8192 pts)
Type H Axis Amplitude
Freg 2.488 GHz 1.64 dBm

Freq 4.966 GHz -51.58 dBm
Freq 7.448 GHz -52.64 dBm PowercsctDaFt

Freq 24.328 GHz -42.38 dBm

Multi Carrier
Power

More
1of2
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

BANDEDGE WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

W Agilent 10:18:25 Mar 13, 2017

L

Measure

APwE.1(8381172,37699, Conducted C

Mkre 2.400 888 GHz

Ref 28 dBm

#Atten 30 dB

-53.87 dBm

Peak

Meas Off

Log
18

dB/
Offst

Channel Power

18.7

dB

Occupied BH

]
-17.5
dBm

#PAvg

ACP

Center 2,408 008 GHz
#Res BW 100 kHz

#YBH 308 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

Marker
1
2

Trace
1
1

Type
Freg
Freg

¥ Axis
2.394 338 GH=z
2,488 BBA GHz

Amplitude
-58.42 dBm
-53.87 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

HIGH BANDEDGE WITH HOPPING ON

W Agilent 10:19:26 Mar 13, 2017

L

Measure

APvB.1(B381177,37699, Conducted C

Mkrl 2.479 945 GHz

Ref 26 dBm

#Atten 30 dB

2.36 dBm

Peak

Meas Off

Log
16

1
[+

dB/
Offst

Channel Power

18.7

dB

Occupied BH

D
-17.6
dBm

#PAvg

ACP

Center 2.483 508 GHz
#Res BHW 100 kHz

#VBH 368 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

Markaer
1
2
3

Trace
(6 D]
(6 D]
1

Typa
Freg
Freg
Freg

* Axis
2.479 945 GHz
2.487 498 GHz
2.483 5HA GHz

Amplituda
2,36 dEm
-5H.98 dBm
-52.65 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.2. ENHANCED DATA RATE DQPSK MODULATION
7.2.1. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)
The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Tested by: (45258 JL
Date: 3/6/2017
Mode Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.31 21 -14.69
DQPSK Middle 2441 6.2 21 -14.8
High 2480 5.98 21 -15.02
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

7.2.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Tested By: | 45258 JL
Date: 3/7/2017
Mode Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.81
DQPSK Middle 2441 3.62
High 2480 3.42
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.3. ENHANCED DATA RATE 8PSK MODULATION

7.3.1. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20 dB
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Frequency 20 dB 99%
Channel (MH2) Bandwidth | Bandwidth
(MH2) (MH2)
Low 2402 1.252 1.171
Middle 2441 1.261 1.191
High 2480 1.265 1.179
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

20 dB AND 99% BANDWIDTH LOW CH

W Agilent 11:14:11

Mar 7, 2817 L

| Measure

Ch Freq
Occupied Bandwidth

2.402 GHz Trig Free

|Huerages: 20

Meas Off

Ref 28 dBm

APvE.1(838117),37693, Conducted C

#Atten 38 dB

Channel Power

#Samp

Log

18

Occupied BH

ke

dB/

=

Offst

18.4

dB

S e

#Res BH 30 kHz

1T |
Center 2,402 880 GHz

Span 5 MHz

#BH 91 kHz #3weep 100 ms (1081 pts)

ACP

Multi Carrier
Power

% dB Bandwuidth

Occupied Bandwidth
1.1708 MHz

Transmit Freq Error

Occ BH Z Pur
% dB

99.88 %
-28.68 dB

2.823 kHz
1.252 MHz*

Power Stat
CCDF

More
1of 2

20 dB AND 99% BANDWIDTH MID CH

w5 Agilent 11:18:32

Mar 7, 2017 L

| Measure

Ch Freq
Occupied Bandwidth

2.441 GHz Trig Free

|Huerages: 28

Meas Off

Ref 28 dBm

APwE.1(83081172,37699, Conducted C

#Atten 38 dB

#Samp

Log

Channel Power

Occupied BH

18

dB/

Dffst

18.4

dB

#Res BH 30 kHz

rLinds
Conter 2.441 008 GHz

Span 5 MHz
#YBH 91 kHz #Sweep 100 ms (1001 pts)

ACP

Multi Carrier
Power

% ¢B Bandwidth

Occupied Bandwidth
1.1913 MHz

Transmit Freq Error

Occ BN % Puwr 99.08 ¥
x dB -20.00 dB

4.678 kHz
1.261 MHz*

Power Stat
CCDF

More
1of 2
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

20 dB AND 99% BANDWIDTH HIGH CH

4 Agilent 11:20:49 Mar 7, 2017

L

| Measure

Ch Freq 2.48 GHz

Trig Free Meas Off

Occupied Bandwidth

[Averages: 26 | |

Channel Power

APvE.1(838117),37693, Conducted C
Ref 28 dBm #Atten 38 dB

#Samp

Occupied BH

Log

18

dB/

Offst

ACP

18.4

qB IErmmEraive

Multi Carrier

Center 2,480 080 GHz

#Res BH 38 kHz #YBH 31 kHz

Power

Span 5 MHz
#3weep 100 ms (1081 pts)

Occupied Bandwidth
1.1789 MHz

Transmit Freq Error  1.764 kHz
% dB Bandwidth 1.265 MHzx

Power Stat
Occ BH ¥ Pwr CCDF

% dB

99.88 %
-28.68 dB

More
1of 2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.3.2. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS

HOPPING FREQUENCY SEPARATION
i Agilent B9:36:17 Mar 7, 2017 L Measure

APYE.1(A361172,37699, Conducted C & Mkrl 1.000 MHz
Ref 38 dBm #Atten 48 dB -0.42 dB Meas Off
#Peak
Log

ig/ Channel Power

Offst
18.4

dB Occupied BH

ACP

#PAvg

ML 52 Multi Carrier
53 FC

AR
f%)n Power Stat

Swp

More

Center 2.441 580 GHz Span 5 MHz
#Res BH 308 kHz #UBH 918 kHz Sweep 1 ms (1081 pts)
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.3.3. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-overlapping
channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
w5 Agilent 83:33:48 Mar 7, 2017 Measure

APvE.1(0361173,37699, Conducted C

Ref 3@ dBm Atten 38 dB Meas Off
#Peak
Log
10 Channel Power
dB/

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat

Center 2.440 @ GHz Span 1
#Res BW 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017

IC: 3048A-1796

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

SEGMENT)
# Agilent 09:30:15 Mar 7, 2017 L Measure
APwE.1(8301173,37699, Conducted C
Ref 38 dBm Atten 38 dB Meas Off
#Peak
Lng R
10 Channel Power
dB/
Offst
16.4
dB Occupied BH
1]
i
m
ACP
#PAvy ‘
ML 52 Multi Carrier
53 FC Power
AR
£CE): Power Stat
FTun CCOF
Swp
Center 2.415 88 GHz Span 36 MHz ‘ 1”‘0’{"2’
#Res BH 308 kHz #UBH 308 kHz Sweep 20 ms (1001 pts)
|

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)
W Agilent 09:31:25

Mar 7, 2817

L

Measure

Ref 38 dBm

APwE.1(83081172,37699, Conducted C

Atten 30 dB

Meas Off

#Peak

Channel Power

‘ Occupied BH

AC

Multi Carrier
Power

Center 2.445 86 GHz
#Res BH 308 kHz

#UBH 300 kHz

Span 38 MHz
Sweep 20 ms (1001 prs)

Power Stat
cc
M

D
o]
of

B

P
F
re
2

|
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)
# Agilent 09:32:45 Mar 7, 2017 L Measure
APG.1(A361172,37699, Conducted C
Fef 38 dBm Atten 3@ dB Meas Off
#Peak

Log 1
52/ Channel Power
Offst
10.4
dB Occupied BH
0l

A

C
ML 52 Multi Carrier
53 FC 1L Power
AR
ECt: Power Stat
FTun ccb
Swp

F
e

P
Center 2.475 80 GHz Span 30 MHz ‘ 1”‘0’{2
#Res BH 300 kHz #UBH 300 kHz Sweep 28 ms (1AL pts)

|

[
=
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.3.4. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on
a single, selected hopping channel. The width of a single pulse is measured in a fast scan. The
number of pulses is measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is equal
to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
DH1 0.3945 32 0.12624 04 -0.27376
DH3 1.645 18 0.2961 04 -0.1039
DH5 2.895 11 0.31845 0.4 -0.08155

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 7.1.4 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

PULSE WIDTH - DH1
W Agilent 09:56:28 Mar 7, 2017

L

Measure

Ref 38 dBm

APvE.1(8361171,37693, Conducted C

#Atten 40 dB

a Mkrl 3945 ps

-6.95 dB

#Peak

Meas Off

Channel Power

Occupied BH

fill

ACP

Fes BH 1 MHz

Center 2.441 G660 GHz

#YBH 1 MH=z

Span @ Hz
Sweep 1 ms (3001 pts)

Multi Carrier

-
o
=
1]
=

Power Stat

—

=X o
[=1=] o
= ]
ro (D |

NUMBER OF PULSES - DH1
4 Agilent 09:56:50 Mar 7, 2017

Measure

Ref 38 dBm

APvE.1(838117),37693, Conducted C

#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

il

Res BH 1 MHz

Center 2,441 @88 GHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

-
(=]
=
1]
=

ACP

Multi Carrier

Power Stat

—

=X o
[=1=] o
= a
ro D i |
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

PULSE WIDTH - DH3

4 Agilent 09:54:40 Mar 7, 2017

L

Measure

Ref 38 dBm

APE.1(A361172,37699, Conducted C
#Atten 40 dB

a Mkrl  1.645 ms

#Peak

Meas Off

Channel Power

Occupied BH

fill

ACP

Center 2.441 G660 GHz
Fes BH 1 MHz

#YBH 1 MH=z

Span @ Hz
Sweep 2 ms (3001 pts)

Multi Carrier

-
o
=
1]
=

Power Stat

—

=X o
[=1=] o
= ]
ro (D |

NUMBER OF PULSES - DH3
w5 Agilent 89:55:14 Mar 7, 2017

Measure

Ref 38 dBm

APvE.1(838117),37693, Conducted C

#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

il

Center 2,441 @88 GHz
Res BH 1 MHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

ACP

Multi Carrier

-
(=]
=
1]
=

Power Stat

—

=X o
[=1=] o
= a
ro D i |
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

PULSE WIDTH - DH5

W Agilent 09:41:44 Mar 7, 2017

L

Measure

Ref 38 dBm

APE.1(A361172,37699, Conducted C
#Atten 40 dB

a Mkrl  2.395 ms

8.3 dB

#Peak

Meas Off

Channel Power

Occupied BH

Center 2.441 G660 GHz
Fes BH 1 MHz

#YBH 1 MH=z

Span @ Hz
Sweep 4 ms (3001 pts)

Multi Carrier

Power Stat

NUMBER OF PULSES - DH5
s Agilent 809:42:28 Mar 7, 2017

Measure

Ref 38 dBm

APG.1(A381172,37699, Conducted C
#Atten 48 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

‘ Occupied BH
A

Center 2,441 @88 GHz
Res BH 1 MHz

#UBH 1 MHz

Span @ Hz
Sweep 3.16 s (1001 pts)

C
Multi Carrier
Power
Power Stat
CCD

F
e

-]
Mor

1of 2

|
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

7.3.5. OUTPUT POWER

LIMITS

§15.247 (b) (1)

RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a wideband peak and average power meter.

RESULTS
Tested by: |45258 JL
Date: 3/6/2017
Mode Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.36 21 -14.64
8PSK Middle 2441 6.16 21 -14.84
High 2480 6.09 21 -14.91
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

7.3.6. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Tested By: | 45258 JL
Date: 3/7/2017
Mode Channel Frequency Average Power
(MHz) (dBm)
Low 2402 3.81
8PSK Middle 2441 3.64
High 2480 3.42
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

7.3.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

BANDEDGE

CONDUCTED BANDEDGE LOW CH
s Agilent 10:12:39 Mar 13, 2017

L

Measure

APvE.1(@A30117),37699, Conducted C
Ref 2@ dBm #Atten 30 dB

Mkr2 2.400 088 GHz
-46.82 dBm

Feak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,408 008 GHz

#Res BH 188 kHz #YBH 308 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

X Axis
2.399 895 GHz
2,400 BEA GHz

Marker Trace
1 [6D]
2 D]

Type
Fregq
Fregq

Amplitude
-43.19 dBm
-46.82 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

CONDUCTED BANDEDGE MID CH
5 Agilent 10:14:46 Mar 13, 2017

L

Measure

APYE.1(@83@8117),37699, Conducted C
Ref 20 dBm #Atten 36 dB

Mkrl 2.441 988 GHz
3.27 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 008 GHz

#Res BH 188 kHz #YBH 308 kHz

Sweep 1467 ms (1001 pts)

Span 15 MHz

More
1of2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

CONDUCTED BANDEDGE HIGH CH

% Agilent 19:16:12 Mar 13, 2017 L Measure
APYE.1(@36117),37699, Conducted C Mkr2  2.484 340 GHz
Ref 26 dBm #Atten 30 dB -56.51 dBm Meas Off
Peak
Log
1o Channel Power
dB/
Offst
18.7
dB Occupied BH
Dl 2
_16.9 ft £
dBm
ACP
#PAvg
Center 2.483 506 GHz Span 15 MHz . .
WRes BH 100 kHz WBH 300 kHz  Sweep 1.467 ms (1001 prsy || UM c,fg[_jz,r.
Markar Trace Typa ¥ Axiz Amplituda
1 (1) Freq 2,433 SO GHz -52.53 dBn
2 (1) Freq 2,424 348 GHz -58.51 dBn Power Stat
CCDF
More
1of2

SPURIOUS EMISSIONS

CONDUCTED SPURIOUS EMISSIONS LOW CH
# Agilent 10:13:18 Mar 13, 2017 L Measure

APv6.1083681171,37699, Conducted C Mkrd4 25715 GHz
Ref 20 dBm #Atten 30 dB -42.886 dBm Meas Off
#Peak |
Log 1
10 9 Channel Power
dB/

Offst
18.7

dB Occupied BH

D
-16.4
dBm

#PAvg

Center 13.815 GHz Span 25.97 GHz
#Res BH 180 kHz #YBH 300 kHz Sweep 2.482 5 (8192 pts)
Markar Trace H Axig Amplituda
1 (1 2.482 GHz A.92 dBm
2 (1 4.884 GHz -52.44 dBm
3 (1 7.286 GHz -51.18 dEm Powercsc'ijart

4 1 25.715 GHz -42.89 dBm

ACP

Multi Carrier
Power

More
1of2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

CONDUCTED SPURIOUS EMISSIONS MID CH
4 Agilent 10:15:33 Mar 13, 2017 L Measure

APvE.1(83681171,37699, Conducted C Mkrd 25.721 GHz
Ref 28 dBm #Atten 36 dB -43.296 dBm Meas Off
#Peak |
Log 1
10 4

B/ Channel Power
Offst

Occupied BH

ACP

Center 13,0815 GHz Span 25.97 GHz
#Res B 180 kHz #BH 380 kHz Sweep 2,482 5 (8192 pts)
Markar Trace Typa ¥ Axiz Amplituda
1 (6 D] Freq 2.441 GH=z 1,65 dBm
2 (6 D] F 4,882 GH -53.18 dB
3 (6 D] ngg 7.323 GH§ -51.23 dB: POWSI’CSCEJQI-E

4 1 Freg 25.721 GHz -43.38 dBm

Multi Carrier
Power

More
1of2

CONDUCTED SPURIOUS EMISSIONS HIGH CH
w Agilent 16:16:59 Mar 13, 2017 L Measure

APvE.1(8381171,37699, Conducted C Mkrd4 25927 GHz

Ref 28 dBm #Atten 30 dB -42.379 dBm Meas Off
#Peak |

9

Channel Power

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz

#Res BH 1600 kHz #WBH 3080 kHz Swesp 2.482 5 (8192 pts)
Type H Axis Amplitude
Freg 2.488 GHz 1.56 dBEm

Freq 4.966 GHz -54.63 dBn
Freq 7.448 GHz -52.61 dBm PowercsctDaFt

Freq 25.927 GHz -42.38 dBm

Multi Carrier
Power

More
1of2
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REPORT NO: 11600175-E2V2
FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

BANDEDGE WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

4 Agilent 10:20:48 Mar 13, 2017

L

Measure

APvE.1(@A30117),37699, Conducted C
Ref 2@ dBm #Atten 30 dB

Mkr2 2.400 088 GHz
-48.13 dBm

Feak

Meas Off

“lchannel Power

Occupied BH

ACP

Center 2,408 008 GHz

#Res BH 188 kHz #YBH 308 kHz

Span 15 MHz
Sweep 1.467 ms (1081 pts)

X Axis
2.399 7@ GHz
2,400 BEA GHz

Marker Trace
1 [6D]
2 D]

Type
Fregq
Fregq

Amplitude
-4E.48 dBm
-48.13 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

HIGH BANDEDGE WITH HOPPING ON

W Agilent 10:21:49 Mar 13, 2017

L

Measure

APYE.1(@83@8117),37699, Conducted C
Ref 20 dBm #Atten 36 dB

Mkrl 2.479 868 GHz
2.38 dBm

Peak |

Meas Off

1
d

Channel Power

Occupied BH

ACP

Center 2.483 508 GHz

Span 15 MHz

Multi Carrier

#Res BH 188 kHz

#YBH 368 kHz

Sweep 1.467 ms (1661 pts)

Marker
1

Trace

(1)

¥ Axis
2.479 BEA GHz

Amplituda

Power

2.38 dBm

2 (1)
(1>

2,439 388 GHz
2,483 568 GHz

-51.68 dBm
-53.23 dBm

Power Stat
CCDF

More
1of2
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (360
Hz) video bandwidth with peak detector for average measurements.

The spectrum from 30 MHz to 1GHz and 18GHz to 26 GHz was investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to 18GHz
was set to the lowest, middle, and highest channels in the 2.4 GHz band

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

RESULTS
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.2. BASIC DATA RATE GFSK MODULATION

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

KUL FREMONT, 3m Chorber 3 Mar 2817 18:58: 34
Restricted Bardedge

Project Number: 11688175
ClientiMicrosoft

Conf g:EUT w/ AC Adapter
Mode GFSK 2482MF=z

185 Tested by:37699 CS

12

115

g5

85

Peok Limit (dBuU

Averagel Limit (dBuJ/m) MMWM
TN TN PR AN VT 1 N AT .lu'.‘ (e i e s " ”

o
)
c
a
N
O
a
T
~
£
~
>
3
m
o
v

31 18.5MHz/
Frzquency (GHz)

Farge (SHz) RELI/UBY Ref/Attn  Det/fvg Tupe S Pts  #hups/Mode  Position Renge (GHz) REU/UBL Ref/fttn  Det/fvg Type Pis  #Sups/Mods  Position

q P uesp
1:2.31-2.415 M(-EdB) /3 187/18  PEAK/Pur Fvg(RM3)  Imsec(futo) 8381 NAKH 278 degs H 2:2,31-2.415 1MC-6c8)/360 167/18 PEAK/Vol Fvg gaat  1/WRIT 270 degs H

ow Chonnel Bondedge - H.TST 38915 11 May 2816 Sev .5 26 Apr 2816

Marker Frequency Meter Det AFT712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 43 Pk 31.9 -20.8 54.1 N - 74 -19.9 270 102 H
2 *2.39 45.57 Pk 31.9 -20.8 56.67 - - 74 -17.33 270 102 H
3 *2.39 26.13 VALT 31.9 -20.8 37.23 54 -16.77 - - 270 102 H
4 *2.351 27.49 VALIT 31.9 -20.8 38.59 54 -15.41 - - 270 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

LOW CHANNEL VERTICAL

KUL FREMONT, 3m Chorber 3 Mar 2817 18:56:27
Restricted Bardedge

Project Number: 11688175
ClientiMicrosoft

Conf g:EUT w/ AC Adapter
Mode GFSK 2482MF=z
Tested by:37689 C3

12

Peok Limit (dBuU

o
1}
i
O
[
>
~
£
~
>
3
n
T
-

Averagel Limit (dBuJ/m)

18 .5MHz/
Frzquency (GHz)

Fange (3Hz) REI/UBU  Ref/Attn Det/fvg Tupe Suap Pla  Hipe/fde Pasition Renge (GHz) REWUBH  Ref/Attn Det/ivg Type Suesp Pts  #upe/fladk  Pasition

Low Chonnel Bondedge - U.TST 38915 11 May 2816 Sev .5 26 Apr 2816
Marker Frequency Meter Det AFT712 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 40.39 Pk 31.9 -20.8 51.49 - - 74 -22.51 160 128 \
2 *2.389 42.07 Pk 31.9 -20.8 53.17 - - 74 -20.83 160 128 \
3 *2.39 25.9 VALT 31.9 -20.8 37 54 -17 - - 160 128 \
4 *2.351 27.04 VALIT 31.9 -20.8 38.14 54 -15.86 - - 160 128 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL
~UL FREMONT, 3m Charber 3 Mar 2817 18:36:52
Restricted Bardedge

= Project Number: 11608175
I Client :Microcoft
Conf g:EUT w/ AC Adapter
Mode GFSK 2488BM-z

12

185 Tested by:37699 CS
g5
E
T 85
0
N
L 75 Peok Limit (dBUM/m>
T
=
5 65
B
o
o
- CdBulU/m)
55 AT ‘ L
Ji ik .‘uw'..urm'm“l NYPTINTPPRIRY IR W ST : \ P AN TR uMll:.‘l.lm )
45
e (J b Sl s "
35 ) ks
2.46 18 . 3MH=/ 2.563
Frsquency (GHz)
Fange (sHz) REL/UBLI Ref/Attn  Det/fvg Tipe Sueep Pts  thups/lode  Position Renge (GHz) RBL/UBLI Ref/fttn  Det/fvg Tyes Sueep Fte #Sups/Mads  Fosition
1:2.46-2.553 1HC-E4B) /M 187/18 PEAK/Pur FugiRMS)  msec(hute) 2081 HAKH 26 degs H | 2:2.46-2.563 Me-6eBI/360 1E7/18 PEAKAGIH fug ifs/REW 8201 1ARIT 206 dege H
High Chonnel Bondedge - H.TST 38915 11 Moy 2816 Rev £.5 26 Apr 2016
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 56.77 Pk 324 -20.8 68.37 - - 74 -5.63 226 116 H
2 *2.484 57.44 Pk 324 -20.8 69.04 - - 74 -4.96 226 116 H
3 *2.484 26.98 VALIT 324 -20.8 38.58 54 -15.42 - - 226 116 H
4 *2.488 28 VALT 324 -20.9 39.5 54 -14.5 - - 226 116 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

HIGH CHANNEL VERTICAL

KUL FREMONT, 3m Chorber 3 Mar 2817 18:42:52
Restricted Bardedge

Project Number: 11688175
ClientiMicrosoft

Conf g:EUT w/ AC Adapter
Mode GFSK 248BMF=z
Tested by:37689 C3

12

Limit (dB

o
1}
i
O
[
>
~
£
~
>
3
n
T
-

Afercige Limit dBuU/m)

2.46 18.3MHz/
Frzquency (GHz)

Fange (3Hz) REI/UBU  Ref/Attn Det/fvg Tupe Suap Pla  Hipe/fde Pasition Renge (GHz) REWUBH  Ref/Attn Det/ivg Type Suesp Pts  #upe/fladk  Pasition

High Chonnel Bondedge - U, TST 36915 11 Moy 2816 Sev .5 26 Apr 2816

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 54.11 Pk 324 -20.8 65.71 - - 74 -8.29 130 143 \
2 *2.484 54.62 Pk 32.4 -20.8 66.22 - - 74 -7.78 130 143 \
3 *2.484 26.25 VALT 324 -20.8 37.85 54 -16.15 - - 130 143 \
4 *2.488 26.95 VALIT 32.4 -20.9 38.45 54 -15.55 - - 130 143 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

WRUL FREMONT, 3m Charber 3 Mar 2817 89:43:87

Rodiated Emissions 3-Meters
185 Pr?Ject Number—‘ 1688175
Client:Microsaft
Conf g:EUT w/ AC Adopter
Mode GFSK 2482MFz
g5 Tested by:37699 CS
85
g Peok Limit (dBuU/m
+ 5
c 7
i
N
C
[a) =)
2 6
o i i
£ Avg Limit (dBuJ/m)
= 55
3
@0
o
4|:
35WMWMMMWM At W,
ZE
18 18
Frzquency (GHz)
Fange aiz) REBU  Ref/Pidn  Det/Avg Tupe Swaen Pla  Hiwpe/fde Pasition Range (Gf) REWVBN  Rel/Attn  Det/Avg Tupe Sreep Pio #wpellod:  Pooltion
1:1-3 M(~£dB) /38K 187/18  PEAK/Pur Pvg(RM3)  77nsec(futo) 6281 NAXH B-36Bdegs H | 3:3-18 MC-6c8) /38K 8/ PEAK/Pur fvg(RM3)  STdnsec(futo) 18k MAXH B-36dege H
FCC Part15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev £.5 26 Apr 2016

LOW CHANNEL VERTICAL
UL FREMONT, 3m Charrber 3 Mor 2817 @9:43:07

Rodioted Emis=sions 3-Meters

N

195 ET?JE:§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode GFSK 2482M-z

g5 Tested by:37689 C5

Peak Limit (dBuU/m

Qvg Limit CdBuJ/m)

(dBul/m) Uertical

14

Frequency (GHz)

Fange (o) REUABN  Ref/Aitn DetiAvg Type Susep Pls  Foups/liode Position Renge (G REWURT  Ref/Attn  Det/Avg Type Sucep Pto Foups/lods  Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Iev ©.5 26 Apr 2816
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017

FCC ID: C3K1796 IC: 3048A-1796
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *4.804 44.46 PKFH 34 -27.6 50.86 - - 74 -23.14 201 179 H
*4.804 40.19 VALT 34 -27.6 46.59 54 -7.41 - - 201 179 H
2 *4.99 42.3 PKFH 34.1 -28.4 48 - - 74 -26 252 117 H
*4.989 28.23 VALT 34.1 -28.4 33.93 54 -20.07 - - 252 117 H
3 *4.804 43.83 PKFH 34 -27.6 50.23 - - 74 -23.77 143 109 \4
*4.804 38.94 VALT 34 -27.6 45.34 54 -8.66 - - 143 109 \4
4 *4.98 41.99 PKFH 34.1 -28.4 47.69 - - 74 -26.31 214 100 \4
*4.982 27.79 VALT 34.1 -28.5 33.39 54 -20.61 - - 214 100 \4
6 17.121 28.77 PKFH 41.3 -13.3 56.77 - - - - 360 200 H
5 17.168 28.68 PKFH 41.3 -12.7 57.28 - - - - 360 200 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

MID CHANNEL HORIZONTAL
KUL FREMONT, 3m Chorber 3 Mar 2817 g9:15:37
Rodioted Emissions 3-Meters

185 ET?JED§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode GFSK 2441MF=z

95 Tested by:37699 CS

B

Peak Limit (dBuU/m

Avg Limit (dBuJ/m)

(dBul/m) Horizontal

el

1a
Fraquency (GHz)

Fange (GHz) REW/VBW Ref/Attn  Det/Avg Tupe
1:13

P Susep Fls Fups/liode Fosition Renge (6f2) REWUR  Ref/Attn  Det/Avg Tym Fts  faups/liods  Fosition
ML) /30 1B/ PEAK/Pur Arg(RMS)  TTnsectiuke) B8 HAH B-3Ecegs H | 3:3-18

. Sueep
MCHE)/ B /B PERK/Par AgRMS)  SThscc(uto) 16k M B-36ldege H

FCC Part!5C 2.46Hz RSE.TST 38915 26 Jun 2015 Sev .5 26 Apr 2816

MID CHANNEL VERTICAL
UL FREMONT, 3m Charher 3 Mor 2817 9:15:37

Rodioted Emis=sions 3-Meters

N

195 ET?JE:§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode GFSK 2441Mr=z

g5 Tested by:37689 C5

35

Peok Limit (dBuU/m

75

Qvg Limit CdBuJ/m)

(dBul/m) Uertical

14
Frequency (GHz)

Fange (o) REUABN  Ref/Aitn DetiAvg Type Susep Pls  Foups/liode Pasition Renge (6 RWURT  Ref/Attn  Det/Avg Typs Sucep Pto Haups/lods  Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Iev ©.5 26 Apr 2816
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017

FCC ID: C3K1796 IC: 3048A-1796
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *4.882 43.69 PKFH 34 -27.6 50.09 - - 74 -23.91 173 100 H
*4.882 39.05 VALT 34 -27.6 45.45 54 -8.55 - - 173 100 H
2 *4.99 43.48 PKFH 34.1 -28.4 49.18 - - 74 -24.82 230 156 H
*4.987 28.57 VALT 34.1 -28.5 34.17 54 -19.83 - - 230 156 H
3 *4.882 43 PKFH 34 -27.7 49.3 - - 74 -24.7 135 100 \4
*4.882 38.02 VALT 34 -27.6 44.42 54 -9.58 - - 135 100 \4
4 *4.998 40.4 PKFH 34.1 -28.3 46.2 - - 74 -27.8 240 144 \4
*4.998 26.56 VALT 34.1 -28.3 32.36 54 -21.64 - - 240 144 \4
6 16.913 28.27 PKFH 41.3 -13.6 55.97 - - - - 360 100 \4
5 16.948 27.91 PKFH 41.3 -13.6 55.61 - - - - 360 200 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

HIGH CHANNEL HORIZONTAL
KUL FREMONT, 3m Chorber 3 Mar 2817 18:85:45
Rodioted Emissions 3-Meters

185 ET?JED§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode GFSK 2488MF=z

95 Tested by:37699 CS

B

Peak Limit (dBuU/m

Avg Limit (dBuJ/m)

(dBul/m) Horizontal

Wm

1a
Fraquency (GHz)

Fange (GHz) REW/VBW Ref/Attn  Det/Avg Tupe
1:13

P Susep Fls Fups/liode Fosition Renge (6f2) REWUR  Ref/Attn  Det/Avg Tym Fts  faups/liods  Fosition
ML) /30 1B/ PEAK/Pur Arg(RMS)  TTnsectiuke) B8 HAH B-3Ecegs H | 3:3-18

. Sueep
MCHE)/ B /B PERK/Par AgRMS)  SThscc(uto) 16k M B-36ldege H

FCC Part!5C 2.46Hz RSE.TST 38915 26 Jun 2015 Sev .5 26 Apr 2816

HIGH CHANNEL VERTICAL
UL FREMONT, 3m Charher 3 Mor 2817 18:85:45

Rodioted Emis=sions 3-Meters

N

195 ET?JE:§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode GFSK 2488Mr=z

g5 Tested by:37689 C5

35

Peok Limit (dBuU/m

75

Qvg Limit CdBuJ/m)

(dBul/m) Uertical

14
Frequency (GHz)

Fange (o) REUABN  Ref/Aitn DetiAvg Type Susep Pls  Foups/liode Pasition Renge (6 RWURT  Ref/Attn  Det/Avg Typs Sucep Pto Haups/lods  Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Iev ©.5 26 Apr 2816
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.96 46.24 PKFH 34.1 -28.5 51.84 - - 74 -22.16 167 101 H
*4.96 41.85 VALT 34.1 -28.5 47.45 54 -6.55 - - 167 101 H
2 *4.991 43.58 PKFH 34.1 -28.4 49.28 - - 74 -24.72 221 205 H
*4.991 28.36 VALT 34.1 -28.4 34.06 54 -19.94 - - 221 205 H
3 *4.96 45.46 PKFH 34.1 -28.5 51.06 - - 74 -22.94 141 110 \
*4.96 41.21 VALT 34.1 -28.5 46.81 54 -7.19 - - 141 110 \
4 *4.992 41.75 PKFH 34.1 -28.4 47.45 - - 74 -26.55 216 103 \
*4.994 27.88 VALT 34.1 -28.4 33.58 54 -20.42 - - 216 103 \
5 16.812 28.14 PKFH 41.3 -13 56.44 - - 360 200 \
6 16.86 28.85 PKFH 41.3 -13.6 56.55 360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.3. ENHANCED DATA RATE 8PSK MODULATION

8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
KUL FREMONT, 3m Chorber 3 Mar 2817 11:54:33
Restricted Bardedge

Project Number: 11688175
ClientiMicrosoft

Conf g:EUT w/ AC Adapter
Mode BPSK 2482MF=z
Tested by:37689 C3

12

Peok Limit (dBuU

o
)
c
a
N
O
a
T
~
£
~
>
3
m
o
v

Averagel Limit (dBuJ/m)

M.JH.A m s 1..““'.“;,1“.4‘%‘ :rA“J » |J4““ by by " "WL.‘I vl i

31 18.5MHz/ 2.415
Frzquency (GHz)

Farge (SHz) RELI/UBY Ref/Attn  Det/fvg Tupe Sueey Pts  #ups/Mode  Position Renge (GHz) REU/UBL Ref/fttn  Det/fvg Type Pis  #Sups/Mods  Position

- o o Suee
12317245 GBI/ /18 PEM/Fr PrgGRMS)  Tnsso(hute)  B201 HAKH e W | 223172415 IMCEE)IE 1D/ FERKARIL g BIS/REU 8081 URIT 274 degs

ow Chonnel Bondedge - H.TST 38915 11 May 2816 Sev .5 26 Apr 2816

Marker Frequency Meter Det AFT712 Amp/Cbl/Fltr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
4 2.362 26.06 VALT 31.9 -20.8 37.16 54 -16.84 - - 274 244 H
1 2.39 40.24 Pk 31.9 -20.8 51.34 - - 74 -22.66 274 244 H
2 2.39 42.57 Pk 31.9 -20.8 53.67 N - 74 -20.33 274 244 H
3 2.39 25.67 VALIT 31.9 -20.8 36.77 54 -17.23 - - 274 244 H

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

LOW CHANNEL VERTICAL

KUL FREMONT, 3m Chorber 3 Mar 2817 12:81:20
Restricted Bardedge

Project Number: 11688175
ClientiMicrosoft

Conf g:EUT w/ AC Adapter
Mode BPSK 2482MF=z
Tested by:37689 C3

12

Peok Limit (dBuU

o
1}
i
O
[
>
~
£
~
>
3
n
T
-

Averagel Limit (dBuJ/m)

18 5MHz/
Frzquency (GHz)

Fange (3Hz) REI/UBU  Ref/Attn Det/fvg Tupe Suap Pla  Hipe/de Pasition Renge (GHz) REWUBH  Ref/Attn Det/ivg Type Suesp Pts  #upe/flad:  Pasition

Low Chonnel Bondedge - U.TST 38915 11 May 2816 Sev .5 26 Apr 2816

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
4 2.381 26.41 VALT 31.9 -20.8 37.51 54 -16.49 - - 143 150 \
2 2.388 40.37 Pk 319 -20.8 51.47 - - 74 -22.53 143 150 \
1 2.39 38.98 Pk 31.9 -20.8 50.08 - - 74 -23.92 143 150 \
3 2.39 25.71 VALIT 319 -20.8 36.81 54 -17.19 - - 143 150 \

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

| BKUL FREMONT, 3m Charber 3 Mar 2817 13:29:37
Restricted Bardedge
= Project Number: 11608175
I Client:Microsoft
Conf g:EUT w/ AC Adapter
Mode BPSK 2488MF=z
185 Tested by:37699 CS
g5
E
T 85
0
N
L 75 \ Peok Limit (dBUM/m>
T
=
3 65 \
B
o
o
- o5 cige Limit (CdBUU/m)
(L
| Wmlmlmmn it ok o bbbtk
Gt A WA i i (Ll Y Py Pkt ire )
45 I
WMMW W%MW
- " A booip Wy W ¥ ¥
2.46 18 . 3MH=/ 2.563
Frsquency (GHz)
Fange (sHz) REL/UBLI Ref/Attn  Det/fvg Tipe Sueep Pts  thups/lode  Position Renge (GHz) RBL/UBLI Ref/fttn  Det/fvg Tyes Sueep Fte #Sups/Mads  Fosition
1:2.46-2.553 1HC-E4B) /M 187/18 PEAK/Pur FugiRMS)  msec(hute) 2081 HAKH 26 degs H | 2:2.46-2.563 Me-6eBI/360 1E7/18 PEAKAGIH fug ifs/REW 8201 1ARIT 206 dege H
High Chonnel Bondedge - H.TST 38915 11 Moy 2816 Rev £.5 26 Apr 2016
Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 2.484 56.07 Pk 324 -20.8 67.67 - - 74 -6.33 226 105 H
2 2.484 55.73 Pk 324 -20.8 67.33 - - 74 -6.67 226 105 H
3 2.484 29.61 VALIT 324 -20.8 41.21 54 -12.79 - - 226 105 H
4 2.484 29.49 VALT 324 -20.8 41.09 54 -12.91 - - 226 105 H

Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

HIGH CHANNEL VERTICAL

EUL FREMONT, 3m Chomber 3 Mor 2817 13:35:41
Restricted Bandedge

Project Numker:’ 1688175
Client:Micrcsoft
Config:EUT w/ AC Adaopter
Mode: BPSK 2480MHz
Tested by:37699 CS

12

Limit CdBUU/m)

o
5]
"
L
[
>
~
E
~
>
3
o0
-
v

o CdBul/m)

46 18. 3MHz/
Frequency (GHz2

Range (GHz) REU/UBU  Ref/Attn Det/Avg Tupe Susep Pte  #Sups/Mode Fosition Renge (EHz) RBU/UBU  FRef/fttr Det/fvg Type Suezp Ptz $Supe/fode  Fosition

High Chonnel Bondedge — V. TST 38815 11 Moy 26816 Rev 9.5 26 fipr 2016

Marker Frequency Meter Det AFT712 Amp/Cbl/Fitr/P Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 2.484 52.32 Pk 324 -20.8 63.92 - - 74 -10.08 158 119 \
2 2.484 53.03 Pk 324 -20.8 64.63 - - 74 -9.37 158 119 \
3 2.484 27.63 VALT 324 -20.8 39.23 54 -14.77 - - 158 119 \
4 2.484 27.86 VALIT 324 -20.8 39.46 54 -14.54 - - 158 119 \

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 68 of 88

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.3.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

WRUL FREMONT, 3m Charber 3 Mar 2817 11:29:17

Rodiated Emissions 3-Meters
185 Pr?Ject Number—‘ 1688175
Client:Microsaft
Conf g:EUT w/ AC Adapter
Mode 8PSK 2402MFz
g5 Tested by:37699 CS
85
g Peok Limit (dBuU/m
+ 5
c 7
i
N
C
[a) =)
2 6
o i i
£ Avg Limit (dBuJ/m)
= 55
3
@0
o
4|:
EIS LT VA, ol — M
ZE
18 18
Frzquency (GHz)
Fange aiz) REBU  Ref/Pidn  Det/Avg Tupe Swaen Pla  Hiwpe/fde Pasition Range (Gf) REWVBN  Rel/Attn  Det/Avg Tupe Sreep Pio #wpellod:  Pooltion
1:1-3 M(~£dB) /38K 187/18  PEAK/Pur Pvg(RM3)  77nsec(futo) 6281 NAXH B-36Bdegs H | 3:3-18 MC-6c8) /38K 8/ PEAK/Pur fvg(RM3)  STdnsec(futo) 18k MAXH B-36dege H
FCC Part15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev £.5 26 Apr 2016

LOW CHANNEL VERTICAL
UL FREMONT, 3m Charrber 3 Mar 2817

Rodioted Emis=sions 3-Meters

195 ET?JE:§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode BPSK 2482M-z

g5 Tested by:37689 C5

N

Peak Limit (dBuU/m

Qvg Limit CdBuJ/m)

(dBul/m) Uertical

14

Frequency (GHz)

Fange (o) REUABN  Ref/Aitn DetiAvg Type Susep Pls  Foups/liode Position Renge (G REWURT  Ref/Attn  Det/Avg Type Sucep Pto Foups/lods  Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Iev ©.5 26 Apr 2816
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *4.989 41.91 PKFH 34.1 -28.5 47.51 - - 74 -26.49 229 151 H
*4.989 27.77 VALT 34.1 -28.4 33.47 54 -20.53 - - 229 151 H
2 *3.7 41.53 PKFH 33.3 -28.6 46.23 - - 74 -27.77 349 153 H
*3.699 30.89 VALT 33.3 -28.6 35.59 54 -18.41 - - 349 153 H
3 *4.994 41.7 PKFH 34.1 -28.4 47.4 - - 74 -26.6 226 100 \4
*4.989 27.33 VALT 34.1 -28.5 32.93 54 -21.07 - - 226 100 \4
4 6.33 35.12 PKFH 35.6 -26.8 43.92 - - 360 200 \4
6 6.332 35.05 PKFH 35.6 -26.9 43.75 360 200 H
5 16.92 28.42 PKFH 41.3 -13.7 56.02 360 100 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

MID CHANNEL HORIZONTAL
KUL FREMONT, 3m Chorber 3 Mar 2817 11:83:02
Rodioted Emissions 3-Meters

185 ET?JED§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode BPSK 2441MF=z

95 Tested by:37699 CS

B

Peak Limit (dBuU/m

Avg Limit (dBuJ/m)

(dBul/m) Horizontal

1a
Fraquency (GHz)

Fange (1) REGAB  Ref/Attn DetiAvg Tupe Susep
143 ML) /30 1B/ PEAK/Pur Arg(RMS)  TTnsectiuke) B8 HAH B-3Ecegs H | 3

Fls Fups/liode Fosition Renge (6f2) REWURH  Ref/Attn  Det/Avg Typs Sucep Fts  faups/liods  Fosition
3-ig M6/ BB PERK/Pur Mg(RUS)  STheeclhuto) ISk HAH B-360dege H

FCC Part!5C 2.46Hz RSE.TST 38915 26 Jun 2015 Sev .5 26 Apr 2816

MID CHANNEL VERTICAL
UL FREMONT, 3m Charher 3 Mor 2817 11:83:02

Rodioted Emis=sions 3-Meters

N

195 ET?JE:§ Number‘ 11688175
ient:Microsoft

Conf g:EUT w/ AC Adapter

Mode BPSK 2441Mr=z

g5 Tested by:37689 C5

35

Peok Limit (dBuU/m

75

Qvg Limit CdBuJ/m)

(dBul/m) Uertical

14
Frequency (GHz)

Fange (o) REUABN  Ref/Aitn DetiAvg Type Susep Pls  Foups/liode Pasition Renge (6 RWURT  Ref/Attn  Det/Avg Typs Sucep Pto Haups/lods  Position

FCC Part15C 2.46Hz RSE.TST 38915 26 Jun 2815 Iev ©.5 26 Apr 2816
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017

FCC ID: C3K1796 IC: 3048A-1796
Marker Frequency Meter Det AF T712 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.988 42.61 PKFH 34.1 -28.5 48.21 - - 74 -25.79 225 162 H
*4.987 28.32 VALT 34.1 -28.5 33.92 54 -20.08 - - 225 162 H
2 *3.684 42.86 PKFH 33.3 -28.9 47.26 - - 74 -26.74 357 100 H
*3.683 31.58 VALT 33.3 -28.9 35.98 54 -18.02 - - 357 100 H
4 *4.991 43.16 PKFH 34.1 -28.4 48.86 - - 74 -25.14 216 100 \4
*4.99 28.43 VALT 34.1 -28.4 34.13 54 -19.87 - - 216 100 \4
6 6.413 36.24 PKFH 35.6 -26.6 45.24 - - - - 360 100 H
5 16.756 28.75 PKFH 41.4 -12.8 57.35 - - - - 360 100 \4
3 16.819 28.34 PKFH 41.3 -13 56.64 - - - - 360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

HIGH CHANNEL HORIZONTAL
UL FREMONT, 3m Chomber 3 Mor 2817
Rodioted Emissions 3-Meters

195 E?’“DJED“. Numker: " 1688175
ient:Micrcsoft

Config!EUT u/ AC Adapter

Mode: BFSK 2488MHz

95 Tested by:37699 CS

B

85

Peok Limit JdBulU/m

75

55

Avg Limit CdBuU/m)
55

(dBul/m) Hor izontal

45

35

10 18
Frequency (GHz)

Range (GHz) REBlL/UBLI Ref/Attn  Det/fvg T Pts  #Sups/Mode Fosition Renge (22 RBU/UBW Ref/Attr  Det/Avg T, Pts  #Sups/fode  Position
1113

ype Susep e Suezp
NC-6dB)/3%  107/18  PEAK/Pur Aug(RIS)  TTnsecfuto) 681 NAXH B-368degs | 3:3-18 IM(-638)/38k  81/B PEAK/Pur Mvg(RMD  SldnsecCiuto) 18k MAXH 8-380dege H

FCC Port15C 2.46Hz RSE.TST 31815 26 Jun 2815 Rev 9.5 26 fipr 2016

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chomber 3 Mar 20817

B

Rodioted Emissions 3-Meters

o5 E‘mﬁq Numker: 1688175
ient Micresaft

Config:EUT u/ AC Adspter

Mods BPSK 2488MHz

95 Tested by:37699 CS

85

= Peok Limit IdBulU/m

55

Avg Limit CdBuU/m2
5K

(dBul/m) Verticol

45

39

18
Frequency (GHz2

Range (GHz) REU/BU  Ref/Attn  Det/Avg Tupe Suszp Pts  #oups/Mods Position Renge (EHz) RBU/UBU  Ref/Attr Det/fvg Type Suezp Pt=  $5ups/fode FPosition

FCC Port15C 2.46Hz RSE.TST 39915 26 Jun 2815 Rev 9.5 26 Apr 2016
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fltr/Pa Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *4.983 43.07 PKFH 34.1 -28.5 48.67 - - 74 -25.33 236 127 H
*4.984 28.61 VALT 34.1 -28.5 34.21 54 -19.79 - - 236 127 H
3 *3.693 42.2 PKFH 33.3 -28.6 46.9 - - 74 -27.1 357 100 H
*3.694 31.33 VALT 33.3 -28.6 36.03 54 -17.97 - - 357 100 H
2 4.98 41.41 PKFH 34.1 -28.4 47.11 - - 74 -26.89 311 115 \
*4.982 27.67 VALT 34.1 -28.5 33.27 54 -20.73 - - 311 115 \
4 6.387 36.58 PKFH 35.6 -27.1 45.08 - - 360 200 H
6 6.398 36.58 PKFH 35.6 -27 45.18 360 100 \
5 17.1 28.92 PKFH 41.3 -13.3 56.92 360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.4. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

~UL FREMONT, 3m Chamber 7 Mar 2817 11:15:47

9

Rodiated Emissions - 3 Meters

Project Number: 11688175
Client:Microsoft
Config:EUT w/ AC Adapter
Mode BT 2.4GHz Worst Cose
75 Tested by:28435 TC

85

65

55

45

35

o]
2
c
o
N
C
=]
T
£
~
=
>
o]
-

180 1868
Frequency (MHzD

RBL/ VBl Ref/Attn  Det/Avg Tupe Sueep Pts #5upsMode Fosition Ronge (Hz) RBU/UBL Ref/fAttn Det/Avg Tups Sueep Pts #5ups/Mode Pasition
128k(-6B)/1M 97/18  PEAK/LogPar-Uideo  InsecChuta) 4081  HAXH 0-38degs| 3:280-1088 128KC-E80/ 1M 97/18  PEAK/LogPur-Uiden  3nsec(futo) 881 MAXH €-3ddegs H

FCC Port15C 36-1@@@MHz . TST 3@315 15 Jul 2814 Rev 8.5 26 Apr 2616
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

VERTICAL PLOT

~UL FREMONT, 3m Chamber 7 Mar 2817 11:15:47

9

Rodioted Emissions - 3 Meters

85 ETDJSD‘t Number: 11688175

ient:Microsoft
Config:EUT w/ AC Adapter
Mode BT 2.4GHz Worst Cose
75 Tested hy:258435 TC

65

55

45

35

o
a
4
L
o
=
£
~
=
J
o]
-

1868
Frequency (MHz)

Range (HHz) RBL/ VBl Ref/Attn  Det/Avg Tupe wee Pts #5upsMode Fosition Range (Hz) RBU/UBLI Ref/Attn Det/Avg Tups Sueep Pts #ups/lode Pasition

FCC Port15C 36-1@@@MHz . TST 3@315 15 Jul 2814 Rev 8.5 26 Apr 2616
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REPORT NO: 11600175-E2V2

FCC ID: C3K1796

DATE: May 02, 2017
IC: 3048A-1796

DATA
Marker Frequency Meter Det AF T408 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
4 30.0763 34.27 Qp 25.3 -27.3 32.27 40 -7.73 153 106 \
5 39.095 36.07 Pk 18.6 -27.1 27.57 40 -12.43 0-360 100 \
6 135.825 34.05 Pk 17.3 -25.8 25.55 43.52 -17.97 0-360 100 \
2 261.3 40.96 Pk 16.2 -24.4 32.76 46.02 -13.26 0-360 100 H
3 3134 40.72 Pk 17.8 -24.2 34.32 46.02 -11.7 0-360 100 H
1 30.0425 33.89 Pk 25.4 -27.3 31.99 40 -8.01 0-360 400 H

Qp - Quasi-Peak detector

Pk - Peak detector
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

8.5. WORST-CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION)

HORIZONTAL PLOT

~UL EMC 8 Mar 2817 13:56:37

18
RF Emi=zsions

- Order Number: 11688175

S Client:Mcrosaft
Configuration EUT w/ AC Adepter
Made:BT 2.4GHz llorst Caose

85 Tested by / SN:29435 TC

Peak Limit (dBuU/m)

75

65

Avg Limit (dBuU/md

55

45

(dBuloltel Horizontal

35

Frequency (GHz)

Range_(GHz) RBL/VBL Ref/fittn Dt/ Sweep Pte  #Sups/Mode  Lahbel Ronge (BHz) REWABU Ref/fttn  Det/ Suesp Pts  #owps/Mode  Lobel
1:18-26 1KC-3dB)/3H 87/ PEAK/ - |ffmsec(huta) 262 HAXH Horizantal

p.TST 38915 6 Jon 2815 Rev 9.5 19 Dct 2616

VERTICAL PLOT

UL EMC 8 Mar 2817 13:56:37

185
RF Emissicns

= Order Number: 11686175

E Client:Mcrosaft

Conf iguration: EUT w/ AC Adepter
Mads:BT 2.4GHz llorst Cose

85 Tested by / SN:29435 TC

Peak Limit (dBUU/m)

75

&5

Avg Limit CcdBul/md

55

45

(dBulalted Uertical

35

Frequency (GHz)

Range (GHz) RBLI/UBL Ref/Attn  Det/ Sueep Pte  #3upsMode  Lohel Renge (GHz) REWABL Ref/ftin Dot/ Sueep Pts  #Sups/Made Lubel

p.TST 38915 6 Jan 2815 Rewv 9.5 19 Oct 20816
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017

FCC ID: C3K1796 IC: 3048A-1796

Data

Marker Frequency Meter Det AF T449 Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuVv) (dBuVolts)

1 18.739 39.87 Pk 32.4 -24.6 -9.5 38.17 54 -15.83 74 -35.83
2 21.847 40.4 Pk 33.3 -24.7 -9.5 39.5 54 -14.5 74 -34.5
3 23.928 43.33 Pk 34 -24 -9.5 43.83 54 -10.17 74 -30.17
4 18.666 40.13 Pk 32.5 -24.8 -9.5 38.33 54 -15.67 74 -35.67
5 21.99 40.43 Pk 33.5 -25.1 -9.5 39.33 54 -14.67 74 -34.67
6 24.028 42.43 Pk 34 -24.1 -9.5 42.83 54 -11.17 74 -31.17

Pk - Peak detector
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
.. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796
LINE 1 RESULTS

UL Fremont, CA CE Room 3 Mar 2B17 15:53:58
Conducted RFI Uoltoge

Projest No: 116088175

Client Nome:Microsoft

Mode!/Device EUT + AZ Adopter BT Mode
Test Jolt/Freq: 12BUAC_6BBHz

Test 3y:45258 JL

5 Class B Avg

_
I
[
c

)

>
3

m

o

=y

Frequency (MHz)

Range (MHz) RELI/VBY Ref/fttn  Det/Avg Mode #5ups/Mode  Lobel Range (MHz) RBU/JBU Ref/fttn  Det/Avg Mode Pts  #5ups/Mods  Label
+.15-30 Op/Ca ine-L

Suzep Pis
1 O (-6B) /- 82/10 1e2.25 133 LARIT  Line-Ll

FCCIS CE Close B 15@kHz-38MHz Stepping. TST 36315 24 Feb 2816 Rev 3.5 26 Moy 2815

WORST EMISSIONS

Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuV) C1&C3 dBuVv Class B (dB) Class B (dB)
QP Avg

1 15225 44.37 Qp 1 1 10.1 54.67 65.88 -11.21 — -

2 15225 24.94 Ca 1 1 10.1 35.24 - — 55.88 -20.64

3 19725 37.86 Qp 0 1 10.1 48.06 63.73 -15.67 — -

4 .204 20.35 Ca 0 1 10.1 30.55 - — 53.45 -22.9

5 .56625 26.09 Qp 0 1 10.1 36.29 56 -19.71 — -

6 .564 17.7 Ca 0 1 10.1 27.9 - — 46 -18.1

7 2.63963 29.44 Qp 0 1 10.1 39.64 56 -16.36 — -

8 2.6385 15.76 Ca 0 1 10.1 25.96 - — 46 -20.04

9 3.56325 26.95 Qp 0 1 10.1 37.15 56 -18.85 — -

10 3.57113 19.97 Ca 0 1 10.1 30.17 - — 46 -15.83

11 15.972 25.47 Qp 0 3 10.3 36.07 60 -23.93 — -

12 15.972 20.2 Ca 0 3 10.3 30.8 - — 50 -19.2

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 11600175-E2V2 DATE: May 02, 2017
FCC ID: C3K1796 IC: 3048A-1796

LINE 2 RESULTS

UL Fremont, CA CE Room 3 Mar 2B17 15:53:58
Conducted RFI Uoltoge

Projest No: 116088175

Client Nome:Microsoft
Mode!/Device EUT + AZ Adopter BT Mode
Test Jolt/Freq: 12BUAC_6BBHz

Test 3y:45258 JL

5 Class B Avg

cdBulU Line-L2

23
27
O

Frequency (MHz)

Range (MHz) REL/VBY Ref/fttn  Det/fvg Mode Sugep Pis  #Swps/Mode Lobsl Ronge (MHz) RBU/JBU Ref/fttn  Det/Avg Mode Pts  #5ups/Mods  Label

FCCIS CE Close B 15@kHz-38MHz Stepping. TST 36315 24 Feb 2816 Rev 3.5 26 Moy 2815

WORST EMISSIONS

Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuV) C2&C3 dBuVv Class B (dB) Class B (dB)
QP Avg
13 .15225 43.43 Qp 0 0 10.1 53.53 65.88 -12.35 - =
14 .15225 25.07 Ca 0 0 10.1 35.17 - — 55.88 -20.71
15 19725 36.65 Qp 0 1 10.1 46.85 63.73 -16.88 - =
16 .20175 20.02 Ca 0 1 10.1 30.22 - — 53.54 -23.32
17 .56175 24.88 Qp 0 1 10.1 35.08 56 -20.92 - =
18 .56175 15.64 Ca 0 1 10.1 25.84 - — 46 -20.16
19 2.64525 23.96 Qp 0 1 10.1 34.16 56 -21.84 - =
20 2.64525 11.82 Ca 0 1 10.1 22.02 - — 46 -23.98
21 3.6645 22.29 Qp 0 1 10.1 32.49 56 -23.51 - =
22 3.66675 16.36 Ca 0 1 10.1 26.56 - — 46 -19.44
23 16.26225 25.45 Qp 0 2 10.3 35.95 60 -24.05 - =
24 16.26225 20.24 Ca 0 2 10.3 30.74 - — 50 -19.26

Qp - Quasi-Peak detector
Ca - CISPR average detection
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