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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: PORTABLE COMPUTING DEVICE
MODEL: 1832
SERIAL NUMBER: Radiated: 012813672657
Conducted: 009698372657
DATE TESTED: AUGUST 11 — AUGUST 24, 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 any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
P ol
,Z;/a-rw;'!dr‘ f&éjﬂd”ép
FRANCISCO DE ANDA ERIC YU
WISE Program Manager WISE LAB 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
[ ] Chamber A(IC: 2324B-1) Chamber D(IC: 22541-1)
X Chamber B(IC: 2324B-2) Chamber E(IC: 22541-2)
X] Chamber C(IC: 2324B-3) Chamber F(IC: 22541-3)
Chamber G(IC: 22541-4)
Chamber H(IC: 22541-5)

Lo

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

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.
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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 3.84 dB
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 portable 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 2.27 1.69
2402 - 2480 DQPSK 5.71 3.72
2402 - 2480 Enhanced 8PSK 5.99 3.97

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 2.10 1.62
2402 - 2480 DQPSK 3.15 2.07
2402 - 2480 Enhanced 8PSK 3.15 2.07
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes integrated antenna, with the maximum gains:

Frequency Band
(GHz)
2402-2480 3.26

Antenna Gain (dBi)

54. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was 14.2.201.159

The test utility software used during testing was Wifi tool v2.7.5
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated band edge, harmonics, and spurious emissions from 1 GHz to 18GHz were performed
with the EUT was set to transmit at the Low/Middle/High channels.

Radiated emission below 30MHz, below 1GHz, above 18GHz, and power line conducted
emission were performed with the EUT was 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, and it
was determined that Y-Axis orientation was worst-case orientation; therefore, all final radiated
testing was performed with the EUT in Y-AXxis orientation.

Worst-case data rates were:

GFSK mode: DH5
8PSK mode: 3-DH5
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FCC ID: C3K1832 IC: 3048A-1832
5.6. DESCRIPTION OF TEST SETUP
/O CABLES

1 usB 1 usB Un-Shielded 0.17
2 DC 1 Proprietary | Un-Shielded 1.75
TEST SETUP

Test software is installed on the EUT that exercises the radio. During all tests the EUT is
connected to the AC adapter.
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SETUP DIAGRAM FOR ANTENNA PORT CONDUCTED TESTS

Spectrum Analyzer

L]

[J AC Adapter

]

AC Mains
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SETUP DIAGRAM FOR RADIATED TESTS

Remote

EUT

m

L1

Spectrum Analyzer

[J AC Adapter
]

AC Mains
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SETUP DIAGRAM FOR AC LINE CONDUCTED TESTS

EUT

m

[:| AC Adapter
]

EMI Receiver

]

L=

AC Mains/LISN
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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
Spectrum Analyzer Keysight N9030A T1210 | 07/17/18
Spectrum Analyzer Keysight N9030A T1466 | 04/11/18
Antenna, Biconolog, 30-1GHz Sunol Sciences JB1 T130 | 09/23/17
RF Preamplifier, 10kHz — 1GHz | Sonoma 310N T300 | 11/10/17
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 | 06/09/18
RF Preamplifier, 1-18GHz Miteq AFS42-00101800-25-S-42 T1165 | 06/24/18
RF Preamplifier, 1-8GHz Miteq AMF-4D-01000800-30-29P | T1573 | 06/24/18
Low Pass Filter, 5GHz Micro-Tronics LPS17541 T481 | 06/24/18
High Pass Filter, 6GHz Micro-Tronics HPS17542 T484 | 06/24/18
Spectrum Analyzer Keysight N9030A T907 | 01/23/18
RF Preamplifier, 1-18GHz Miteq AFS42-00101800-25-S-42 T493 | 02/15/18
RF Preamplifier, 1-8GHz Miteq AMF-4D-01000800-30-29P | T1156 | 02/15/18
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T863 | 06/09/18
Low Pass Filter, 5GHz Micro-Tronics LPS17541 T482 | 02/15/18
High Pass Filter, 6GHz Micro-Tronics HPS17542 T483 | 02/15/18
Antenna, Horn, 18-26GHz ARA MWH-1826/B T449 | 06/12/18
RF Preamplifier, 1-26GHz Agilent 8499B T404 | 07/23/18
Antenna, Horn, 26-40GHz ARA MWH-2640 T90 08/25/18
RF Preamplifier, 26-40GHz Miteq NSP4000-SP2 T88 04/29/18
Spectrum Analyzer Keysight N9030A T1454 | 12/15/17
EMI Receiver Rohde & Schwarz | ESR T1436 | 01/06/18
LISN Fischer Custom | poo ) gN.50/250-25-2-01 | T1310 | 06/15/18

Communications
Test Software List

Description Manufacturer |[Model Version
Radiated Software UL UL EMC 9.5, 12/01/16
Antenna Port Software UL UL RF 7.1, 8/6/17
Conducted Emissions Software UL UL EMC 9.5, 5/26/15
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7. ANTENNA PORT TEST RESULTS
7.1 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 AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle| Duty Duty Cycle 1/T
B X Cycle [Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
GFSK 2.890 3.750 0.771 77.07% 1.13 0.346
8PSK 2.887 3.742 0.772 77.15% 1.13 0.346

DUTY CYCLE PLOTS

= Keysight Spectrum Arslyzer - Swept SA =] = Feymght Spectrum Anshyaes - Swept 54 =]
w o g 15,2017 & . : ez
enter Freq 2.402000000 GHz vy Type: RMS Frequency [ ‘ g Type. Log Prr Frequency
Fasi s~ Trig: Free Run NG Fasi -+~ Trig: Free Run
IFoainlow  Aten: 1088 (FGainlow  Auen: 1048 oe
Auto Tune| Auto Tune|
10d8idiv__ Ref 0,00 dBm ) dBidiv_ Ref 0,00 dBm
Log Log
I Center Freq| & 7y Center Freq|
4 0 2.402000000 GHz| M - 0 2.441000000 GHz|
StartFreq| StartFreq
2402000000 GHz] 2.441000000 GHz
Stop Freq Stop Freq|
2402000000 GHz] 2.441000000 GHz
Center 2.402000000 GHz Span 0 Hz CFStep Center 2,441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts) £.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 8.467 ms (1001 pts) £.000000 MHz
auto Man lAuto Man
0 i Y N S S T - | Pifosdimcsal % T 7 T cion [ ncronwonil roscron e [l e
N t 1130 ms 2347 dBm 1N t 1,643 ms -20.29 dBm
a1 to(a) 2890 ms (&) 0.19dB8 2 a1 t (4) 2887 ms (A) 183 dB
a1 [ 3750 ms (8} 01048 FreqOfiset 3 a1 t a1 3742ms 1) -256dB FreqOffset
0 Hz] 4 OHz
5
7
Scale Type, g Scale Type
Log Lin| 1‘: Log Lin|
Wsa )i File <Screen_0006.png> saved e

NOTE: HOPPING OFF
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7.2 BASIC DATA RATE GFSK MODULATION
7.2.1. 20 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Frequency L dB
Channel (MH2) Bandwidth
(KH2z)
Low 2402 942
Middle 2441 938
High 2480 926
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20 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
ALTGMN AUTO 03:36:35PM Aug 17, 2017

L RF — )
[Center Freq 2.402000000 GHz #Avg Type: RMS e[ s Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 1001100 T ‘
IFGain:Low #Atten: 30 dB pETP MHNH N

Auto Tune
Ref Offset 107 dB AMEKr1 942 kHz
1L%gBldiv Ref 20.00 dBm -0.006 dB|

CenterFreq|

10.0 2.402000000 GHz|

StartFreq|
2.401000000 GHz|

Stop Freq
2.403000000 GHz|

CF Step
200.000 kHz|
[Auto Man

Freq Offset
0 Hz|

Center 2.402000 GHz Span 2.000 MHz
|#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MSG STATUS

20 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
ALIGN AT 03:3%:03PM Aug 17, 2017

Center Freq 2.441000000 GHz #Avg Type: RMS I PEEREG Frequency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 100100 T |
IFGain:Low #Atten: 30 dB DET|P MR

Auto Tune|
Ref Offset 10.71 dB AMKr1 938 kHz
1L%gc|Brdiv Ref 20.00 dBm -0.415 dB)

Center Freq

100 2.441000000 GHz|

StartFreq
2.440000000 GHz|

Stop Freq
2.442000000 GHz|

CF Step
200.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.441000 GHz Span 2.000 MHz
|#Res BW 22 kHz #V/BW 68 kHz Sweep 1.267 ms (1001 pts)

IMSG STATUS.
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20 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
4 S0Q DO SEMSE:IMT] ALIGN AT O02:41:47 Pl Aug 17, 2017

L RFE ——
ICenter Freq 2.480000000 GH=z #Avg Type: RMS wact[123756 Frequency
PNO: Wide —— 1tig: Free Run Avg|Hold: 1007100 T |
IFGain:Low #Atten: 30 dB DET|P

Auto Tune

Ref Offset 10.72 dB
{0 dBigiv__Ref 20.00 dBm
og

Center Freq
2.480000000 GHz

StartFreq
2.479000000 GHz

Stop Freq
2.481000000 GHz

CF Step
200.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MsG STATUS.
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1%-5% the OBW.
The VBW is set to = 3 times RBW. The sweep time is coupled.

RESULTS
Frequency 99%
Channel (MH2) Bandwidth
(KH2)
Low 2402 898.99
Middle 2441 896.00
High 2480 859.58
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

RF

ALIGN AT

03:37:02PM Aug 17,2017

L
Center Freq 2.402000000 GHz

‘ Center Fre

| #IFGain:Low

—— Trig:Free Run
#Atten: 30 dB

Avg|Hold: 20/20

Radio Std: None Frequency

Radic Device: BTS

Ref Offset 10.7 dB

10 dBidiv Ref 20.00 dBm

Log
100

000

Center Freq

-10.0

2.402000000 GHz|

-200

-30.0

-40.0

-50.0

-50.0

-700

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz

#Sweep 100 ms CF Step

200.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

898.99 kHz
7.867 kHz
908.9 kHz

OBW Power
x dB

Auto

0.93 dBm Man

Freq Offset
99.00 % OHz

-20.00 dB

99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

S0 G

SEMSE:INT]

ALIGN AT

03:32:29PM Aug 17, 2017

1 L RF D
ICenter Freq 2.441000000 GHz

‘ Center Freq: 2.441000000 GHz

| #IFGain:Low

—— Trig:Free Run Avg|Hold: 20/20
#Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.71 dB

10 dBidiv Ref 20.00 dBm

Log
100

0.00

Center Freq

-10.0

-20.0

2.441000000 GHz|

-30.0

-40.0

-50.0 Fik

-50.0

700 rf L

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz

#Sweep 100 ms CF Step

200.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

896.00 kHz
10.111 kHz
1.017 MHz

OBW Power
x dB

-20.00 dB

JAuto Man

1.23 dBm

Freq Offset|

99.00 % OHz

Page 20 of 93

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701lI
FAX: (510) 661-0888

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



REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APy7.1(081617),37699 CS, Conducted A

S0Q DO

SEMSE:INT]|

ALIGN AUTO

03:42:14 PM Aug 17, 2017

g L RF
ICenter Freq 2.48

0000000 GHz

—
#IFGain:Low

Center Freq: 2.460000000 GHz
Trig: Free Run
#Atten: 30 dB

Avg|Hold: 20720

Radio Std: None Frequency

Radio Device:BTS

Ref Offset 10.
10 dB/div

.72 dB
Ref 20.00 dBm

Log
100

0.00

Center Freq,

-10.0

2.480000000 GHz|

-20.0

-30.0

-40.0

-50.0 H-H

60,0 [l b

-700

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz

#Sweep 100 ms CF Step

200.000 kHz|

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

859.58 kHz
4.454 kHz
937.7 kHz

Total Power

OBW Power
x dB
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.2.3. 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

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
L i ALIGNAUTO|0400:24 PM Aug 17, 2017 W
Center Freq 2.441500000 GHz ) #Avg Type: RMS TRACE[D 2555 6 quency
PNO: Wide 0 Trig: Free Run Avg[Hold:>100/100 T |
IFGain:Low #Atten: 30 dB DET

Auto Tune

Ref Offset 10.7 dB
1L%gBrdiv Ref 20.00 dBm

Center Freq
2.441500000 GHz|

StartFreq|
2.439000000 GHz|

StopFreq
2.444000000 GHz

CF Step
500.000 kHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

MsG STATUS
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.2.4. 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.
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

RF

ALIGN AT 03:58:59PM Aug 17,2017

L
Center Freq 2.440000000 GHz |

Avg Type: Log-Pwr TRACEl 3456

Frequency

5 Trig:Free Run
Atten: 20 dB

PNO: Fast (p ) Avg|Hold:>100/100

i
IFGain:Low DErP

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

Auto Tune

100

-17.53 denn|

Center Freq
2.440000000 GHz|

StartFreq
2.390000000 GHz|

Stop Freq
2.430000000 GHz|

CF Step
10.000000 MHz
Auto Man

Start 2.39000 GHz
Res BW 1.0 MHz

Stop 2.49000 GHz

Freq Offset
0 Hz|

#VBW 1.0 MHz Sweep 20.00 ms (1001 pts)

IMSG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

ALIGN 8UTO 03:55:30PM Aug 17, 2017

L RF
[Center Freq 2.415000000 GFI:E: Wids ) Trig:Fre Run

#Avg Type: RMS

TRACE ‘ 2456
Avg]Hold:> 1004100

Frequency

T
\FGain:Low Atten: 20 dB DETJP N

Ref Offset 10.7 dB

10 dBidiv. Ref 20.00 dBm
Log

Auto Tune|

Center Freq,
2.415000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step
3.000000 MHz|

[Auto Man

Freq Offset|
0 Hz|

Start 2.40000 GHz
Res BW 300 kHz

Stop 2.43000 GHz

#VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG

STATUS
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

ALIGN AT 03:56:27 PM Aug 17, 2017

L RF S0Q DO
ICenter Freq 2.445000000 Gplzé i Trig:Free Run
IFGain:Low Atten: 20 <B

#Avg Type: RMS TRACEl ERED) Frequency

Avg|Hold:>100/100

T
DETlP NMNNN

Ref Offset 10.7 dB

10 dB/div  Ref 20.00 dBm
Log

Auto Tune

Center Freq

2.445000000 GHz|

StartFreq
2.430000000 GHz

Stop Freq
2.460000000 GHz

CF Step

3.000000 MHz|
JAuto Man

Freq Offset|

0 Hz|

Start 2.43000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

IMSG

STATUS.

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

SEGMENT)

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

ALIGN AT 03:57:43PM Aug 17, 2017

L RF S0Q DO
ICenter Freq 2.475000000 Gplzg: e Trig:Frae Run

Cp)

IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACEl ERED) Frequency

AvglHold:> 1001100

T
DETlP NMNNN

Ref Offset 10.7 dB

10 dBrdiv - Ref 20.00 dBm
Log

Auto Tune

Center Freq

2.475000000 GHz|

StartFreq
2.460000000 GHz

StopFreq
2.480000000 GHz

CF Step

3.000000 MHz|
JAuto Man

Freq Offset|

0 Hz|

Start 2.46000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

IMSG

STATUS.
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.2.5. 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
AVERAGE TIME OF OCCUPANCY

P NPuurIr;ZZrigf AEERE S Limit Margin

DH Packet | Width of Occupancy 9

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.391 32 0.1251 0.4 -0.2749
DH3 1.648 17 0.2802 0.4 -0.1198
DH5 2.896 9 0.2606 0.4 -0.1394
ALl NPuurIT;tc)eirigf ABEYS IS Limit Margin

DH Packet | Width of Occupancy g

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode

DH1 0.391 8 0.03128 0.4 -0.3687
DH3 1.648 4.25 0.07004 0.4 -0.3300
DH5 2.896 2.25 0.06516 0.4 -0.3348
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

PULSE WIDTH -

DH1

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
L

ALIGN AT

O04:32:35PM Aug 17,2017

Delay-100.0 ps

PNO: Wide —»— 11g" 0
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE[ 255 6

Frequency

i
DET|P H M M K

Ref Offset 10.7 dB
1L%ngdiv Ref 20.00 dBm

AMKr1 391.1 ps|
-0.04 dB]

Auto Tune

100

Center Freq
2.441000000 GHz|

TRIG L

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Sweep 1.000 ms (3001 pts)

Span 0 Hz

MsG

STATUS

NUMBER OF PULSES - DH1

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

S0G DO

ALIGN AT

04:32:52PM Aug 17, 2017

L RFE
ICenter Freq 2.441000000 GHz

PNO: Wide% Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avyg Type: RMS

TRACEl 2456

Frequency

DETJF WM HE

Ref Offset 10.7 dB
1Lo dBidiv  Ref 20.00 dBm
og

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 1.0 MHz

Sweep 3.160 s (1001 pts)

Span 0 Hz

MsG

STATUS
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

PULSE WIDTH - DH3

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AT

O04:35:58 P Aug 17,2017

L
Center Freq 2.441000000 GHz Trig Delay-200.0 ps

PNO: Wide —»— 11g" 0
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE[ 255 6

Frequency

i
DET|P H M M K

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

AMKr1 1.648 ms|
-5.11 dB]

Auto Tune

100

Center Freq
2.441000000 GHz|

&'°7 |
v

TRIG L

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 2.000 ms (3001 pts)

Span 0 Hz

MsG

STATUS

NUMBER OF PULSES - DH3

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AUTO

04:36: 16 PM Aug 17, 2017

L
ICenter Freq 2.441000000 G:)I;:g: ] TrigFree Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACEl 3456

Frequency

i
DET|P 1M AT

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset|
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 3.160 s (1001 pts)

Span 0 Hz

MsG

STATUS.
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

PULSE WIDTH - DH5

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

L RF S0@  DC SEMSE!INT] ALIGN AUTO 04:05:14PM Lug17,2017 | _ |
Center Freq 2.441000000 GHz Trig Delay400.0 ps  #Avg Type: RMS TRACE[03 05 6 Frequency
PNO: Wide ~—»— 1rig: Video ™
IFGain:Low #Atten: 30 dB pET|P MR
Auto Tune|
Ref Offset 10.7 dB AMkr1 2.896 ms)
10 dBidiv  Ref 20.00 dBm -1.48 dB
Log
Center Freq
e 2.441000000 GHZ
0.00
<> . StartFreq
100 2.441000000 GHz
TRIG LWL
e StopFreq
2.441000000 GHz
-30.0
0.0 CF Step
1.000000 MHz|
JAuto Man
500
0.0 Freq Offset|
0 Hz|
-70.0
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (8001 pts)
MSG STATUS

NUMBER OF PULSES - DH5

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
S0G DO

ALIGN AT

04:03:39PM Aug 17, 2017

L RF
ICenter Freq 2.441000000 GPI:g: e Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avyg Type: RMS

wacc[ oz ss|  Frequency

DETJF WM HE

Ref Offset 10.7 dB

10 dBidiv Ref 20.00 dBm
Log

Auto Tune

Center Freq

2.441000000 GHz|

StartFreq
2.441000000 GHz

Stop Freq
2.441000000 GHz

i

CF Step
1.000000 MHz|
Man

JAuto

Freq Offset|

0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

MsG

STATUS
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

7.2.6. 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 power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 10.7 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
TEST .

ENGINEER: 37699 Date: 08/11/17
Frequency Output Limit | Margin

Channell " hz) | Power (dBm) | (aBm) | (aB)
Low 2402 2.27 30 -27.73
Middle 2441 2.25 30 -27.75
High 2480 2.15 30 -27.85
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REPORT NO: 11882202-E4V2

FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

7.2.7. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 10.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
TEST '
ENGINEER: 37699 Date: 08/11/17
Frequency Average
Channel (MHz) Power (dBm)
Low 2402 2.10
Middle 2441 2.06
High 2480 1.99
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

7.2.8. 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

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
! SENSEINT|

ALIGN AUTO 03:37:50PM Aug 17, 2017

L RF
ICenter Freq 2.400000000 G:)I;:g: ] TrigFree Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS TRACEl 3456
Avg[Hold: 100/100 T

Frequency

DETl

Ref Offset 10.7 dB
Ref 20.00 dBm

Auto Tune

10 dBidiv
Log

100

oon

-100

Center Freq
2.400000000 GHz

200

-30.0

400

500

StartFreq
2,392500000 GHz

-60.0

/0.0

StopFreq
2.407500000 GHz

Center 2.400000 GHz
#Res BW 100 kHz

N f

#VBW 300 kHz

2.401 830 GHz
2.400000 GHz
2389926 GHz

2379dBm
-40.785 dBm
-38.028 dBm

N f
N f

CONHN WS

FUNCTION

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION wIDTH FUNCTION vaLUE [

CF Step
1.500000 MHz

JAuto Man

Freq Offset|
0 Hz|
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

CONDUCTED BANDEDGE MID CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
ALTGMN AUTO 03:40:17 PM Aug 17, 2017

‘ L RF |
[Center Freq 2.441000000 GHz #Avg Type: RMS e[ s Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 1001100

T
IFGain:Low #Atten: 30 dB DET‘

Auto Tune|
Ref Offset 10.71 dB
‘L%SB"‘“’ Ref 20.00 dBm

CenterFreq|

10.0 2.441000000 GHz|

StartFreq|
2.433500000 GHz|

Stop Freq
2.448500000 GHz|

CF Step
1.500000 MHz|
[Auto Man

Freq Offset
0 Hz|

Center 2.441000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
4 S0G DO SEMSE:INT] ALIGN AT 03:43:01PM Aug 17,2017

L RF
Center Freq 2.483500000 GHz ) #AVY Type: RMS TRACE[ 2305 6 Frequency
PNO: Wide —— T1rig: Free Run Avg|Hold: 100/100 T |
IFGain:Low #Atten: 30 dB DET

Auto Tune
Ref Offset 10.72 dB
‘IL%;JBldiv Ref 20.00 dBm

100

Center Freq
000 2.483500000 GHz
-10.0

=200

StartFreq

-300 2.476000000 GHz|

-400

-50.0 o
00 Stop Freq
2.491000000 GHz

700

Center 2483500 GHz Span 15.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz 1.500000 MHz|

JAuto Man

I
2.479 840 GHz 2323 dBm
2.483 966 GHz 42727 dBm
2483500 GHz 44850 dBm Freq Offset

0 Hz|

mm-lmmamm—\H
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
ALTGMN AUTO 03:38:20PM Aug 17, 2017

L RF |
[Center Freq 13.015000000 GHz #Avg Type: RMS L EERET Frequency

n r | Trig: Free Run T
PNO: Fast g peT|P NN N

IFGain:Low #Atten: 30 dB
Mkr4 25.663 0 GHz

Auto Tune|
Ref Offset 10.7 dB

E%gBl'div Ref 20.00 dBm -37.93 dBm

00 i CenterFreq|
0.00 13.015000000 GHz|
-10.0

-17.62 dEm|

a StartFreq|

A
0 30.000000 MHz
-40.0

-A00

Stop Freq
26.000000000 GHz|

E00
700

Start 30 MHz Stop 26.00 GHz CFStep
Res BW 100 kHz #V/BW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|

[A[vovelAlon] X [ v ] Fncion | Funciionw P e T Man
2.402 0 GHz 0.91 dBm
1 f 4.804 0 GHz -47.65 dBm
1 7.206 0 GHz -47.50 dBm Freq Offset|
1 26663 0 GHz 37,93 dBm o Hz

S0Q ALIGN AUTO 03:40:46 PM Aug 17, 2017

L [ DC
[Center Freq 13.015000000 GHz | #Avg Type: RMS T35 6 Frequency
PNO: Fast —=— Trig: Free Run TDET‘P FiE i

IFGain:Low #Atten: 30 dB
Auto Tune|
Ref Offset 10.71 dB Mkr4 24.487 9 GHz|
E%gB.rdiv Ref 20.00 dBm -38.23 dBm

100 1 Center Freq
0 13.015000000 GHz|
-10.0

-17.58 dem)|

=200

StartFreq|
300 4 |

30.000000 MHz|
-40.0

-50.0
Stop Freq
26.000000000 GHz|

£0.0

-on

Start 30 MHz Stop 26.00 GHz CFStep
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2.597000000 GHz

I v | fowcon ] FONCTONwWOiA B - [Lut Man

24410 GHz 1.74 dBm
48820 GHz 4804 dBm
7.3230 GHz 5054 dBm Freq Offset
24.487 9 GHz -38.23 dBm o H2
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

ALIGN AT 03:43:31 PM Aug 17,2017

L RE
Center Freq 13.015000000 GHz |
PNO: Fast —» 1rig:Free Run
#Atten: 30 dB

IFGain:Low

Frequency

#Avg Type: RMS TRACEl 3456

i
peT|P H

Ref Offset 10.72 dB

10 dBidiv__ Ref 20.00 dBm
Log

Mkrd 25.959 7 GHz Auto Tune

-38.27 dBm|

100 -

Center Freq

o.oo
-10.0

13.015000000 GHz|

-17 68 |

=200

-300

) StartFreq

30.000000 MHz|

-40.0

-60.0

Stop Freq

600
700

26.000000000 GHz

Start 30 MHz

Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz

CF Step
Sweep 957.3 ms (40001 pts]

2597000000 GHz|

oo o] < ] v ] owcrow [ oweo
1

f 24800 GHz 1.60 dBm
-4850 dBm
-48.13 dBm

3827 dBm

f 4.960 0 GHz
f 7.4400 GHz
f 28,9597 GHz

FUNCTION VALUE futo Man

Freq Offset
0 Hz|

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AUTO 04:01:32PM Aug 17, 2017

L
ICenter Freq 2.400000000 G:)I;:g: ] TrigFree Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS Frequency

TRACEl 3456
AvglHold: 100100

T
DET[P R N 1

Ref Offset 10.7 dB

10 dBidiv__ Ref 20.00 dBm
Log

Mkr1 2.406 000 GHZ Auto Tune

2.371 dBm

100
oo

Center Freq

2.400000000 GHz|

-100

W7 63 dbmy

200

StartFreq

-30.0
-40.0

2392500000 GHz|

500

-60.0

StopFreq

2.407500000 GHz|

-70.0

Center 2.400000 GHz

Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz CF Step
1500000 MHz

Sweep 1.000 ms (1001 pts)
Auto Man

2.406 000 GHz
2.400000 GHz
2399970 GHz

2371 dBm
-39.630 dBm
-38.263 dBm

FUNCTION

FUNCT! UNCTIO —

Freq Offset|
0 Hz|
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

ALIGN AT O:02:28PM Aug 17,2017

L
Center Freq 2.483500000 ('.-ipl;‘lg ) g Frec Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
AvglHold: 1001100

[ EEEEE Frequency

TDETl

Ref Offset 10.7 dB

10 dBidiv__ Ref 20.00 dBm
Log

Auto Tune

o0 J>

o.oo

Center Freq

-10.0

2.483500000 GHz|

=200

StartFreq

-300
-40.0

2.476000000 GHz|

-60.0

600

Stop Freq

700

2.491000000 GHz|

Center 2.483500 GHz
#Res BW 100 kHz

N
N
N

#VBW 300 kHz

] rowcrow |
2.266 dBm
-45.864 dBm
50.995 dBm

2479015 GHz
2.484 385 GHz
2.483 500 GHz

FUNCTION WIDTH

Span 15.00 MHz

CF Step
Sweep 1.000 ms (1001 pts)

1.500000 MHz|

Auto Man

FUNCTION vALUE |y

Freq Offset
0 Hz|
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.3. ENHANCED DATA RATE DQPSK MODULATION

7.3.1. 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 power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 10.7 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
TEST .

ENGINEER: 37699 Date: 08/11/17
Frequency Output Limit | Margin

Channell  \VHz) | Power (dBm) | (dBm) | (dB)
Low 2402 5.71 30 -24.29
Middle 2441 5.52 30 -24.48
High 2480 5.34 30 -24.66
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

7.3.2. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 10.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
TEST _
ENGINEER: 37699 Date: 08/11/17
Frequency Average
Channel (MHz) Power (dBm)
Low 2402 3.15
Middle 2441 2.96
High 2480 273
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4. ENHANCED DATA RATE 8PSK MODULATION
7.4.1.20 dB 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 = RBW. The sweep time is coupled.

RESULTS
Frequency AU dB
Channel (MH2) Bandwidth
(MH2)
Low 2402 1.282
Middle 2441 1.292
High 2480 1.246
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

20 dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
ALTGMN AUTO 03:43:57 PM Aug 17, 2017

L RF — )
[Center Freq 2.402000000 GHz #Avg Type: RMS e[ s Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 1001100 T ‘
IFGain:Low #Atten: 30 dB pETP MHNH N

AMKr1 1.282 MHZ] Auto Tune
Ref Offset 10.7 dB
1L%gBldiv Reef 23.900 dBm 0.138 dB|

CenterFreq|

10.0 2.402000000 GHz|

StartFreq|
2.401000000 GHz|

-20.25 B}

Stop Freq
2.403000000 GHz|

CF Step
200.000 kHz|
[Auto Man

Freq Offset
0 Hz|

Center 2.402000 GHz Span 2.000 MHz
|#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MSG STATUS

20 dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

S0G DO : ALIGN AT 03:47:20PM Aug 17, 2017

L RF
ICenter Freq 2.441000000 GHz ] #Avg Type: RMS w1235 6 Frequency
PNO: Wide —— T1rig: Free Run Avg|Hold: 100/100 T |
IFGain:Low #Atten: 30 dB DET|P R IR R

AMKr1 1.292 MHz Auto Tune,
Ref Offset 10.71 dB
19 geiaiy Ref 2000 dBm 2oz

Center Freq
2.441000000 GHz

StartFreq
2.440000000 GHz

Stop Freq
2.442000000 GHz

CF Step
200.000 kHz
JAuto Man

Freq Offset|
0 Hz|

Center 2.441000 GHz Span 2.000 MHz
|#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

IMSG STATUS
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

20 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
y L [ S0Q  DC SENSEINT ALGNATO  [osaassit aug 17,2007 [ L o]
[Center Freq 2.480000000 GHz ) #Avg Type: RMS o356 quency
PNO: Wide —— 1rig: Free Run Avg|Hold: 1001100 T ‘

IFGain:Low #Atten: 30 dB peT|F

Auto Tune|

Ref Offset 10.72 dB
10 éBidiv~ Ref 20.00 dBm
Log

Center Freq,
2.480000000 GHz

StartFreq|
2.479000000 GHz

Stop Freq|
2.481000000 GHz

CF Step
200.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MSG

STATUS.
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1%-5% the OBW.
The VBW is set to = 3 times RBW. The sweep time is coupled.

RESULTS
Frequency 99%
Channel (MH2) Bandwidth
(MH2)
Low 2402 1.2334
Middle 2441 1.1533
High 2480 1.1643
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AT

03:50:26 Pk Aug 17,2017

L
Center Freq 2.402000000 GHz | Center Fr
—— Trig:Free Run
| #IFGain:Low #Atten: 30 dB

Avg|Hold: 20/20

Radio Std: None Frequency

Radic Device: BTS

Ref Offset 10.7 dB

10 dBidiv Ref 20.00 dBm

Log
100

000

Center Freq

-10.0

2.402000000 GHz|

-200

-30.0

-40.0

-50.0

-50.0 F—

70,0 Py
ids |

Center 2.402 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 5 MHz

#Sweep 100 ms CF Step

500.000 kHz|

Occupied Bandwidth Total Power

1.2334 MHz

-837 Hz OBW Power
1.321 MHz x dB

Transmit Freq Error
x dB Bandwidth

1.52 dBm puto Man

Freq Offset
99.00 % OHz

-20.00 dB

99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - APy7.1(081617),37699 CS, Conducted A
4 S0Q SENSE:INT]

ALIGN AUTO

03:47:50PM Aug 17, 2017

| Center Freq: 2.441000000 GHz
—— Trig:Free Run
#Atten: 30 dB

( L RF DC
ICenter Freq 2.441000000 GHz

#IFGain:Low

Avg|Hold: 20/20

Radio Std: None Frequency

Radio Device:BTS

Ref Offset 10.71 dB

10 dB/div Ref 20.00 dBm

Log
100

0.00

Center Freq,

-10.0

2.441000000 GHz|

-20.0

-30.0

-40.0

-50.0

600 bty

Jnnrffw H
I

Py

Center 2.441 GHz

#Res BW 30 kHz #VBW 91 kHz

Span 5 NMHz

#Sweep 100 ms CF Step

500.000 kHz

Occupied Bandwidth Total Power

1.1633 MHz

-19.093 kHz OBW Power
1.216 MHz x dB

Transmit Freq Error
x dB Bandwidth
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

S0Q DO

SEMSE:IMT]

ALIGN AT

03:45:05PM Aug 17, 2017

L RF
ICenter Freq 2.480000000 GH=z

‘ Center Freq: 2.480000000 GHz

| #IFGain:Low

—— Trig:Free Run
#Atten: 30 dB

Avg|Hold: 2020

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.72 dB

1LU dBidiv Ref 20.00 dBm

og
0.0

0.00

Center Freq

-10.0

2.480000000 GHz|

-20.0

-30.0

-40.0

-50.0

50,0 |t

-700

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz

#Sweep 100 ms CF Step

500.000 kHz|

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

1.1643 MHz

7.056 kHz
1.221 MHz

OBW Power
x dB

JAuto Man

1.83 dBm

Freq Offset|
99.00 % OHz

-20.00 dB
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4.3. 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

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
L RF 506 DC : ALUGNAUTO  |O0i14:49PM Aug 17, 2017
ICenter Freq 2.441500000 GHz i #Avg Type: RMS TRACE[1/ 2345 6
PNO: Wide (0 10ig:Free Run Avg|Hold:>100/100 T |
IFGain:Low #Atten: 30 dB DET|

Frequency

Auto Tune
Ref Offset 10.7 dB
1L%gc|deiv Ref 20.00 dBm

Center Freq|
2.441500000 GHz|

StartFreq
2.439000000 GHz

StopFreq
2.444000000 GHz

CF Step
500.000 kHz|
JAuto Man

Freq Offset|
0 Hz|

Center 2.441500 GHz Span 5.000 MHz,
#Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)

MsG STATUS.
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4.4. 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 setto 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 Spactrum Analyzer - APv7.1(081617),37699 CS, Conducted A
u S09  DC SENSEINT| ALIGN AUTO 04:13:01PM Aug 17, 2017

| L RF —_—
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr RecE[153 456 Frequency
PHG: Fast — Trig: Free Run AvglHold:> 100100 T
: >

IFGain:Low Atten: 20 dB oerlP

Auto Tune|

Ref Offset 10.7 dB
1L%gBldiv Ref 20.00 dBm

Center Freq,
2.440000000 GHz

StartFreq
2.390000000 GHz

Stop Freq
2.480000000 GHz

CF Step
10.000000 MHz
JAuto Man|

Freq Offset|
0 Hz|

Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST

ALIGN AT 04:08:25PM Aug 17, 2017

L RF S0Q DO
ICenter Freq 2.415000000 Gplzé i Trig:Free Run
IFGain:Low Atten: 20 <B

#Avg Type: RMS TRACEl ERED) Frequency

Avg|Hold:>100/100

T
DETlP NMNNN

Ref Offset 10.7 dB

10 dB/div  Ref 20.00 dBm
Log

Auto Tune

Center Freq

2.415000000 GHz|

StartFreq
2.400000000 GHz

Stop Freq
2.430000000 GHz

CF Step

3.000000 MHz|
JAuto Man

Freq Offset|

0 Hz|

Start 2.40000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

IMSG

STATUS.

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND

SEGMENT)

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

ALIGN AT 04:10:01 PM Aug 17, 2017

L RF 0@ Do
Center Freq 2.445000000 Gplzg Wd% Trig:Free Run

Cp)

IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACEl ERED) Frequency

AvglHold:> 1001100

T
DETlP NMNNN

Ref Offset 10.7 dB

10 dBrdiv - Ref 20.00 dBm
Log

Auto Tune

Center Freq

2.445000000 GHz|

StartFreq
2.430000000 GHz

StopFreq
2.460000000 GHz

CF Step

3.000000 MHz|
JAuto Man

Freq Offset|

0 Hz|

Start 2.43000 GHz

Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

IMSG

STATUS.
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD

Agilent Spectrum Analyzer - APy7.1(081617),37699 CS, Conducted A
0 L RF S0Q  DC SENSEINT ALIGNAUTO  [04i11:37PM Aug 17, 2017 Frequenc
[Center Freq 2.475000000 GHz ] #Avg Type: RMS TRacE[153 456 quency
PNO: Wide (50 11d: Free Run AvglHold:>100/100 T ‘
IFGain:Low Atten: 20 dB peT|F

Auto Tune|
Ref Offset 10.7 dB

10 éBidiv~ Ref 20.00 dBm
Log

Center Freq,
2.475000000 GHz

StartFreq|
2.460000000 GHz

Stop Freq|
2.480000000 GHz

CF Step
3.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Start 2.46000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)

MSG STATUS.
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4.5. 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
AVERAGE TIME OF OCCUPANCY

il [\Iiuurlr:t)eirigf AUEELR Ulis Limit Margin

DH Packet | Width of Occupancy g

3.16 (sec) (sec)

(msec) (sec)
seconds
8PSK Normal Mode

3-DH1 0.394 32 0.1261 0.4 -0.2739
3-DH3 1.644 15 0.2466 0.4 -0.1534
3-DH5 0.399 8 0.0319 0.4 -0.3681
il I\ILuurIT;t;iriﬁf AEIERE NG Limit Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
8PSK AFH Mode

3-DH1 0.394 8 0.03152 0.4 -0.3685
3-DH3 1.644 3.75 0.06165 0.4 -0.3384
3-DH5 0.399 2 0.00798 0.4 -0.3920
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

PULSE WIDTH — 3-DH1

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AT

O4:33:44 P Aug 17, 2017

L
Center Freq 2.441000000 GHz Trig Delay-100.0 ps

PNO: Wide —»— 11g" 0
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE[ 255 6

Frequency

i
DET|P H M M K

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

AMKr1 394.0 ps|
3.62 dBj

Auto Tune

100

Center Freq
2.441000000 GHz|

TRIG Ly

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz

Sweep 1.000 ms (3001 pts)

MsG

STATUS

NUMBER OF PULSES — 3-DH1

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AUTO

04:34:08PM Aug 17, 2017

L
ICenter Freq 2.441000000 GHz

PNO: Wide ~—»— Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACEl 3456

Frequency

i
DET|P 1M AT

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

Auto Tune

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset|
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 3.160 s (1001 pts)

Span 0 Hz

MsG

STATUS.
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

PULSE WIDTH — 3- DH3

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AT

O4:34:59 P Aug 17,2017

L
Center Freq 2.441000000 GHz Trig Delay-200.0 ps

PNO: Wide —»— 11g" 0
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACE[ 255 6

Frequency

i
DET|P H M M K

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

AMKr1 1.645 ms|
-3.18 dB]

Auto Tune

100

¢

Center Freq
2.441000000 GHz|

TRIG LvL|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz|

CF Step
1.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (3001 pts)

MsG

STATUS

NUMBER OF PULSES — 3-DH3

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF

ALIGN AUTO

04:35: 19 PM Aug 17, 2017

L
ICenter Freq 2.441000000 G:)I;:g: ] TrigFree Run
IFGain:Low #Atten: 30 dB

#Avg Type: RMS

TRACEl 3456

Frequency

i
DET|P 1M AT

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

Auto Tune

2.4 e

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz

Auto Man

Freq Offset|
0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Sweep 3.160 s (1001 pts)

Span 0 Hz

MsG

STATUS.
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

PULSE WIDTH — 3-DH5

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
L

ALIGN AT O4:18:40 Pk Aug 17,2017

Delay-400.0 ps

PNO: Wide —»— 11g" 0
IFGain:Low #Atten: 30 dB

Frequency

#Avg Type: RMS TRACEl 3456

i
DET|P H M M K

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

Mkr2 399.5 ps Auto Tune

-3.18 dBm

100

Center Freq

2.441000000 GHz|

0

StartFreq
2.441000000 GHz|

TRIG LvL|

Stop Freq
2.441000000 GHz|

CF Step

1.000000 MHz|

Auto Man

Freq Offset

0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 4.000 ms (8001 pts)

MsG

STATUS

NUMBER OF PULSES — 3-DH5

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
50G  DC

ALIGN AT O4:19:13PM Aug 17,2017

L RF
Center Freq 2.441000000 ('.-ipl;‘lg ) g Frec Run
IFGain:Low #Atten: 30 dB

Frequency

#Avg Type: RMS TRACEl 3456

DET|P 1M MM 1

Ref Offset 10.7 dB

10 dBidiv - Ref 20.00 dBm
Log

Auto Tune

Center Freq

2.441000000 GHz|

2.52 dei|

StartFreq
2.441000000 GHz|

StopFreq
2.441000000 GHz

CF Step
1.000000 MHz|
Man

Auto

Freq Offset

0 Hz|

Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts),

MsG

STATUS
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4.6. OUTPUT POWER

LIMITS

815.247 (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 power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 10.7 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
TEST .

ENGINEER: 37699 Date: 08/11/17
Frequency Output Limit | Margin

Channell" " \hz) | Power (dBm) | (dBm) | (aB)
Low 2402 5.99 30 -24.01
Middle 2441 5.84 30 -24.16
High 2480 5.62 30 -24.38
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REPORT NO: 11882202-E4V2

FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017

IC: 3048A-1832

7.4.7. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 10.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
TEST '
ENGINEER: 37699 Date: 08/11/17
Frequency Average
Channel (MHz) Power (dBm)
Low 2402 3.5
Middle 2441 2.96
High 2480 273
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

7.4.8. 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: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

CONDUCTED BANDEDGE LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

ALTGMN AUTO 03:51:14PM Aug 17, 2017

L FF
[Center Freq 2.400000000 G;I-JE e TrigsFrae Run
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS
AvglHold: 1001100

e[ s Frequency

T
DET‘

Ref Offset 10.7 dB

10 dB/div__ Ref 20.00 dBm
Log

Auto Tune|

100

0.00

CenterFreq|

-10.0

2.400000000 GHz|

-200

-30.0

StartFreq|

2.392500000 GHz|

-40.0
-A00

E00

Stop Freq

700

2.407500000 GHz|

Center 2.400000 GHz
#Res BW 100 kHz

#VBW 300 kHz

v 1 o |
3619 dBm
-39.164 dBm
-39.164 dBm

2.401 830 GHz
2.400 000 GHz
2.400 000 GHz

CONDUCTED BANDEDGE MID CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
4 S0G DO SEMSE:INT]

FUNCT

Span 15.00 MHz

CF Step
Sweep 1.000 ms (1001 pts)

1.500000 MHz|

[Auto Man

FUNCTION VALUE

Freq Offset
0 Hz|

ALIGN AT 03:48:358PM Aug 17, 2017

L RFE
ICenter Freq 2.441000000 GPI:g: e Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 10.71 dB
Ref 20.00 dBm

10 dB/div
Log

#Avyg Type: RMS
AvglHold: 100/100 T

TracE] 556 Frequency

DETl
Auto Tune

Center Freq

2.441000000 GHz|

StartFreq
2.433500000 GHz

Stop Freq
2.448500000 GHz

CF Step

1.500000 MHz|

JAuto Man

Freq Offset|

0 Hz|

Center 2.441000 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 15.00 MHz,
Sweep 1.000 ms (1001 pts)

STATUS
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

CONDUCTED BANDEDGE HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
RF ! ALIGN AT 03:45:52 Pk Aug 17,2017

L s
Center Freq 2.483500000 GHz #Avg Type: RMS TRACE[T -5 5 6 Frequency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 100/100 T |
IFGain:Low #Atten: 30 dB DETIP MM MM N
Ref Offset10.72 dB MKr1 2.479 840 GHZ Auto Tune
1L%gBldiv Ref 20.00 dBm 3.184 dBm|

o0

6 Center Freq|
om 2483500000 GHz
-10.0

-16.82 dBm|

=200

StartFreq
2476000000 GHz|

-300

-40.0

£0.0
-60.0 StopFreq
70.0 2.491000000 GHz|

Center 2.483500 GHz Span 15.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz

[ o o o puto Man
2.479 840 GHz 3.184 dBm
2.483 680 GHz -44.386 dBm
2.483 500 GHz 45173 dBm Freq Offset|

0 Hz|

CONDUCTED SPURIOUS EMISSIONS LOW CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

L RF S0@  DC ALIGN AUTO 03:51:43PM Aug 17, 2017 Fi
Center Freq 13.015000000 GHz Trig: Free R #Avg Type: RMS = BT requency
PNO: Fast —» Trig:Free Run

IFGainiLow  WAtten: 30 dB D[P RN

Auto Tune|
Mkrd 25.706 5 GHz|
Ref Offset 10.7 dB
EggBldiv RZf 2;.?)0 dBm -37.88 dBm|

100 1

Center Freq
000 13.015000000 GHz
-10.0

-16.38 |

200

StartFreq
30.000000 MHz|

-30.0

-40.0

-50.0
o StopFreq
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 KHz #FVBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
= Auto Man

-70.0

E of [ v | FuncTion FUNCTION WIDTH FUNCTION VALUE
2.4020 GHz 224 dBm
4.804 0 GHz -49.89 dBm

7.206 0 GHz -48.89 dBm Freq Offset

25.706 5 GHz 3788 dBm 0 Hz|
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

CONDUCTED SPURIOUS EMISSIONS MID CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
ALIGN AT 03:45:06 P Aug 17,2017

L RE - -
Center Freq 13.015000000 GHz | #Avg Type: RMS TRACE[[2 555 6 Frequency
PNO: Fast —» 1rig:Free Run

i
IFGainLow  HAtten: 30 dB pErP

Auto Tune
Mkrd 25.994 2 GHz]
Ref Offset 10.71 dB
1L%gBldiv Reef 2§.eoo dBm -37.99 dBm|

100 1 Center Freq
om 13.015000000 GHz|
-10.0

-16.57 dEm|

=200

StartFreq

=0 30.000000 MHz

-40.0

-60.0
o Stop Freq
26.000000000 GHz|

700

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|

[Awobe o] x ] v ] Funcion | Foncronw oo ve e T Man
1 N 1 f 2441 0GHz -1.05 dBm

f 4.8820 GHz -49.83 dBm

f 7.3230GHz £0.15 dBm Freq Offset|

f 26.9942 GHz 37,99 dBm 0 Hz

CONDUCTED SPURIOUS EMISSIONS HIGH CH

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

F : ALIGN AUTO 03:46: 12 PM Aug 17, 2017

L Ri —
ICenter Freq 13.015000000 GHz | e Free R #Avg Type: RMS TRTACEl 3156 Frequency
PNO: Fast —»— 1rig:Free Run
IFGaindow  #Atten: 30 dB D[P RN

Auto Tune|
Mkrd 25.502 7 GHz|
Ref Offset 10.72 dB
EggBldiv RZf 2;.?)0 dBm -39.49 dBm|

oo 1 Center Freq|

0.00 13.015000000 GHz|
-100

-16.82 dBm|

200

StartFreq

R 30000000 MHz

-40.0

-50.0
o StopFreq
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 KHz #FVBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
= Auto Man

-70.0

E of [ v | FuncTion FUNCTION WIDTH FUNCTION VALUE
24800 GHz 0.57 dBm
4.960 0 GHz -48.64 dBm

7.4400 GHz £51.04 dBm Freq Offset

255027 GHz -39.49 dBm 0 Hz|
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

LOW BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A

ALTGMN AUTO 04:15:52PM Aug 17, 2017

Frequency

{ L RF
[Center Freq 2.400000000 GHz

PNO: Wide —+— 17ig: Free Run
#Atten: 30 dB

IFGain:Low

#Avg Type: RMS
AvglHold: 1001100

TRACE[T -5 56

T
DET‘
Auto Tune|

Ref Offset 10.7 dB

10 dB/div__ Ref 20.00 dBm
Log

CenterFreq|

100

2.400000000 GHz|

StartFreq|
2.392500000 GHz|

-40.0

-A00

Stop Freq

E00

2.407500000 GHz|

700

Center 2.400000 GHz

#Res BW 100 kHz #VBW 300 kHz

v 1 o |
3569 dBm
-48.397 dBm
42726 dBm

2.404 170 GHz
2.400 000 GHz
2,399 565 GHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

CF Step
1.500000 MHz|

[Auto Man

FLINC

Freq Offset
0 Hz|

HIGH BANDEDGE WITH HOPPING ON

Agilent Spectrum Analyzer - APv7.1(081617),37699 CS, Conducted A
4 S0G DO SEMSE:INT]

ALIGN AT 04:16:54 PM Aug 17, 2017

Frequency

L RFE
ICenter Freq 2.483500000 GPI:(E: e Trig: Free Run
IFGain:Low #Atten: 30 dB

#Avyg Type: RMS
AvglHold: 100/100 T

TRACEl 2456

DETl
Auto Tune

Ref Offset 10.7 dB
Ref 20.00 dBm

10 dBidiv
Log

Center Freq

100

2.483500000 GHz|

oon

-100

StartFreq
2.476000000 GHz

Stop Freq

-60.0

2.481000000 GHz|

700

Center 2.483500 GHz

#Res BW 100 kHz #VBW 300 kHz

2.480 005 GHz
2483620 GHz
2483500 GHz

46214 dBm
50.624 dBm

Span 15.00 MHz,
Sweep 1.000 ms (1001 pts)

CF Step
1.500000 MHz

JAuto Man

Freq Offset|
0 Hz|
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

8. RADIATED TEST RESULTS
8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
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 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

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.
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

RESULTS

8.2. BASIC DATA RATE GFSK MODULATION

8.2.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

1ZEUL FREMONT, 3m Chamber 16 Aug 2817 18:45:33
Restricted Bondedge
= Project Number: 11882202
" Client:Microsaft
ConfigiEUT with AC adapter
Mode: GFSK 2482MH=
195 Tected by:37298
gl:
E
T B85 M
[u}
N
C Peok Limit (dBulym) A k
[u} 71:
- I ‘ ‘
e
~
i " T
[as}
el
55 Averaoge Limit (dBulU/ml 4
“ | u
4.:ll.| o A bt bbbl TR “Mm L s e pallh
Lkt
a
35 At B 3
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Rangs (62) RELI/UB Ref/Attn  Det/Avg Type Sueep Pis  #Gups/fode Position Range (6z) RBU/VBL Ref/Attn  Det/fvg Type Sweep Fto  #5ups/fode  Position
1:2.31-2,415  MC-64B)/3M  189/12  PEAK/Pur Avg(RNS) Imsechutc) BEGB  MAXH 131 degs 314 | 2:2.31-2.415  IMC6B)/368  1B3/12  PERK/Ualt Aug B113s/RBU  80E8 1/IRIT 131 dege 314 cm
Low Chonnel Bondedge - H.TST 38915 11 May 2816 Rev 9.5 Bi Dec 28

Trace Markers

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Flitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 2.351 27.23 VAIT 319 -22.6 36.53 54 -17.47 - 131 314 H
1 2.39 44.72 Pk 319 -22.6 54.02 - 74 -19.98 131 314 H
2 2.39 45.41 Pk 31.9 226 54.71 - 74 -19.29 131 314 H
3 2.39 25.98 VALT 31.9 -22.6 35.28 54 -18.72 - 131 314 H

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

LOW CHANNEL VERTICAL

UL FREMONT, 3m Chamber 16 Aug 2817 180:34:27
Restricted Bandedge

Project Number; 11882202

Client Microsoft
Config:EUT with AC adapter
Made : BFSK 2482MHz

Tested by:37290

125

o
0
")
C
[}
>
£
~
>
3
@
T

Averagel Limit (dBul/m)

2. 31 18 .5MH=/ 2.4
Frequency (GHz)

Range (BHz) REU/UBl Ref/fttn Det/fvg Type wes; Pts  Foups/Mode Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type - Pts 45ups/fode Fosition

Low Channel Bandedge - U.TST 38915 11 Moy 2816 Rev 9.5 @1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
4 2.351 26.45 VAIT 31.9 -22.6 35.75 54 -18.25 - - 55 313 \
1 2.39 39.99 Pk 31.9 -22.6 49.29 - - 74 -24.71 55 313 \
2 239 411 Pk 31.9 =225 50.5 - - 74 -23.5 55 313 \
3 2.39 25.9 VAIT 31.9 -22.6 35.2 54 -18.8 - - 55 313 \

Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

8.2.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

12:UL FREMONT, 3m Chomber 16 Aug 2817 11:86:28

Restricted Bandedge

Project Number: 11882202

Client Microsoft
Config:EUT with AC adapter
Mode : BFSK 2488MHz

Tested by:37298

M/ m)

o
»
c
o
N
C
5}
T
£
~
>
3
@
Rl

Limit i(dBulU/m2

Al DDl Aot nubio bt b
Whd oblusbl W ety

L
h’fgrmm"m

8. 3MH=z/
Frequency (GHz)

Range (GHz) B/ Ref/Attn Det/Avg Type Sweep. Pts  #Sups/Mode Position Range (GHz) RBW/ VBl Ref/fttn  Det/Avg Type e Pts  #Sups/Mode Position
1:2.46-2.563 MC-6dB)/3  189/12  PEAK/Pur Aug(RMS) Insec(fute) 800  MAXH 154 degs 318 | 2:2°46-2.563 MC-6c8)/368  189/12  PERK/UaI4 fvg BI13s/RBW 8868 I/LRIT 154 degs 318 en

High Channel Bandedge - H.TST 38915 {1 May 2816 v 9.5 81 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2.484 60.98 Pk 324 -22.7 70.68 - - 74 -3.32 154 310 H
2 2.484 61.45 Pk 324 -22.7 71.15 - - 74 -2.85 154 310 H
3 2.484 27.49 VALT 324 -22.7 37.19 54 -16.81 - - 154 310 H
4 2.541 28.23 VAIT 324 -22.5 38.13 54 -15.87 - - 154 310 H

Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chomber 16 Aug 2817 18:59: 35

125

Restricted Bandedge

Project Number; 11882202

Client Microsoft
Config:EUT with AC adapter
Made : BFSK 2488MHz

Tested by:37290

Eimit (dB

o
0
")
C
[}
>
£
~
>
3
@
T

ge Limit (dBulU/m)

2.46 8. 3MH=/ 2.563
Frequency (GHz)

Range (BHz) REU/UBl Ref/fttn Det/fvg Type Suezp Pts  Fups/Mode Position Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Type - < #5ups/fode Position

High Chonrnel Bandedge - U.TST 38915 {1 May 2816 Rev 9.5 @1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T712 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 2.484 55.76 Pk 324 -22.7 65.46 - - 74 -8.54 53 390 \
2 2.484 55.89 Pk 324 -22.7 65.59 - - 74 -8.41 53 390 \
3 2.484 26.26 VAIT 324 -22.7 35.96 54 -18.04 - - 53 390 \
4 2.544 26.65 VAIT 324 -22.5 36.55 54 -17.45 - - 53 390 \

Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

8.2.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL
<UL Fremont,5m Chamber A 15 Aug 2817 23:20:32
Radiated Emissions 3-Meters

Project Number: 11882282
185 Client:Microsoft
Config:EUT + AC Adapter
Mode:BT GFSK 2402

95 Tested by:45256 JB

"

85

75

65

(dBul/m)

Avg Limit (dBul/m)
55 -

45

35 : ‘ w*j*

18
Frequency (GHz)

Range (6Hz) RBUI/VBY Ref/fttn  Det/Avg Type Sweep Pis  #Swps/Mode Position Ronge (6Hz) RBU/UVBU Ref/Attn  Det/Avg Type Sweep
12123 W(-6dB) /3K 187/18  PEAK sec(futo) 6098 MAXH B-368d=gs 3318 MC-6B) /30 87/8 PERK/Pur & 57dn

Pto ¥oups/fode Position
EAK/Pur Avg(RYS) fugRMS)  STdnsectfuto) 18k HAYH 8368

uto W Edegs H

FCC Parti5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 2816

LOW CHANNEL VERTICAL

~UL Fremont,5m Chamber A 15 Aug
Rodioted Emissions 3-Meters

- Project Number: | 1882282
18 Client :Microsoft

Config EUT + AC Adapter
Mode BT GFSK 2482

a5 Tested by:45256 JB

"

85

75

C(dBul/m)

Avg Limit (dBulU/m>

18
Frequency (GHz)

Range (6H2) REU/UB Ref/Attn  Det/fvg Type Sueap Pis fowps/fode Fosition Range (6H2) REW/UBH Ref/fittn  Det/Avg Type Sueep Pts ¥oups/fode Fosition

FCC Parti5SC 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

Radiated Emissions

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.804 38.23 PKFH 34.2 -27.7 44.73 - 74 -29.27 252 219 H
*4.804 30.85 VALT 34.2 -27.7 37.35 54 -16.65 - 252 219 H
5 *4.804 38.17 PKFH 34.2 -27.7 44.67 - - 74 -29.33 121 243 )
*4.804 29.84 VALT 34.2 -27.7 36.34 54 -17.66 - - 121 243 )
1 2.042 30.94 PKFH 314 -23 39.34 0 199 H
2 2.06 30.75 PKFH 313 -23.1 38.95 0 101 \
6 6.413 28.4 PKFH 35.8 -24.7 39.5 0 200 \
4 6.465 28.09 PKFH 35.7 -23.9 39.89 0 199 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: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

MID CHANNEL HORIZONTAL
<UL Fremont,5m Chamber A 15 Aug 2817 23:46:42

Radiated Emissions 3-Meters

"

Project Number: 11882282
[ . i r v,
Config:EUT + AC Adapter
Mode BT GFSK 2441

a5 Tested by:45256 JB

a5

75

65

(dBul/m)

Avg Limit (dBul/m)
55 -

45

35

18
Frequency (GHz)

Range (6Hz) RE/UBH Ref/ttn  Det/fvg Type Sweep Pis fows/Mode Fosition Ronge (6H2) REW/VBM Ref/fttn  Dot/fvg Tupe Sucep Pts  ¥5ups/fode Position
1:1-3 M(-6dB) /38k 187/18@ PEAK/Pur Avg (RMS) sec(futo) 6888 MAXH B-368degs 3:3-18 1M(-6cB) /38 8774 PEAK/Pur Avg(RMS)  574msec(Auto) |8k MAXH 8-36ldegs H

FCC Parti5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 2816

MID CHANNEL VERTICAL

11:UL Fremant,5m Chomber A 15 Aug 2817 23:46:42

Radicoted Emissions 3-Meters

195 Pr?Js:t Numbar‘lWSBZZBZ
Client:Microsoft

Config:EUT + AC Adopter

Mode:BT GFSK 2441

g5 Tested by:45256 JB

85

Peak Limit (dBuU/m)

75

65

(dBul/m)

Avg Limit (dBul/m)
55

45

35

18
Frequency (GHz)

Range (6Hz) RBU/UBU Ref/Attn  Det/fvg Type Sweep Pis  #5wps/fode Fosition Ronge (GHz) REW/UBLI Ref/Attn  Det/Avg Type Sueep Pt #5ups/fode Position

FCC Parti5C 2.46H= RSE.TST 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

Radiated Emissions

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *4.882 39.59 PKFH 34.1 -27.3 46.39 - - 74 -27.61 135 176 H
*4.882 33.1 VALT 34.1 -27.3 39.9 54 -14.1 - 135 176 H
5 *4.882 38.04 PKFH 341 -27.3 44.84 - - 74 -29.16 127 214 )
*4.882 30.82 VALT 341 -27.3 37.62 54 -16.38 - - 127 214 )
1 1.737 31.99 PKFH 29.6 -23.3 38.29 0 199 H
2 1.737 33.38 PKFH 29.6 -23.3 39.68 0 200 \
4 6.395 28.26 PKFH 35.8 -24.5 39.56 0 199 H
6 6.541 27.78 PKFH 35.7 -24.6 38.88 0 101 )

* - 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

Page 68 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

HIGH CHANNEL HORIZONTAL
<UL Fremont,5m Chamber A 16 Aug 2817 88:07:53
Radiated Emissions 3-Meters

Project Number: 11882282

185 Client:Microsoft
Config:EUT + AC Adapter

Mode:BT GFSK 2480

a5 Tested by:45256 JB

"

a5

75

65

(dBul/m)

Avg Limit (dBul/m)
55 -

45

1

18
Frequency (GHz)

Range (6Hz) RE/UBH Ref/ttn  Det/fvg Type Sweep Pis fows/Mode Fosition Ronge (6H2) REW/VBM Ref/fttn  Dot/fvg Tupe Sucep Pts  ¥5ups/fode Position
1:1-3 M(-6dB) /38k 187/18@ PEAK/Pur Avg (RMS) sec(futo) 6888 MAXH B-368degs 3:3-18 1M(-6cB) /38 8774 PEAK/Pur Avg(RMS)  574msec(Auto) |8k MAXH 8-36ldegs H

FCC Parti5C 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 2816

HIGH CHANNEL VERTICAL

~UL Fremont,5m Chamber A 16 Aug 2817 80:07:53

"

Radicoted Emissions 3-Meters

195 Pr?J‘e:t Numbar—‘ 11882282
Client:Microsoft

Config:EUT + AC Adopter

Mode:BT GFSK 2480

g5 Tested by:45256 JB

Peak Limit (dBuU/m)

(dBul/m)

Avg Limit (dBul/m)

18
Frequency (GHz)

Range (6Hz) RBU/UBU Ref/Attn  Det/fvg Type Sweep Pis  #5wps/fode Fosition Ronge (GHz) REW/UBLI Ref/Attn  Det/Avg Type Sueep Pt #5ups/fode Position

FCC Parti5C 2.46H= RSE.TST 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

Radiated Emissions

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
3 *4.96 42.09 PKFH 34.2 -27.9 48.39 - 74 -25.61 249 131 H
*4.96 37.62 VALT 34.2 -27.9 43.92 54 -10.08 - - 249 131 H
5 *4.96 40.34 PKFH 34.2 -27.9 46.64 - 74 -27.36 117 210 )
*4.96 34.49 VALT 34.2 -27.9 40.79 54 -13.21 - - 117 210 \
1 1.742 33.22 PKFH 29.6 -23.3 39.52 - - - - 0 199 H
2 2,011 30.5 PKFH 314 -23.1 38.8 0 200 \
6 6.381 29.57 PKFH 35.8 -24.7 40.67 0 101 )
4 6.868 27.46 PKFH 35.6 -24.1 38.96 0 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

8.3.

ENHANCED DATA RATE 8PSK MODULATION

8.3.1. RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

1ZEUL Fremant,5m Chomber A 17 Aug 2B17 21:23:56
Restricted Bondedge
= Project Number: 11882202
H ClientiMicrosoft
Config:EUT + AC Adopoter
Mode:BT 8PSK 2462
185 Tested by:43575 05
95 I
85 | ‘\
< Peck Limit CdBuU/m) kk
= 75
j / ’\
@
S
65 e
Average Limit (dBuUym) i }\ N‘«M
55 n, i Mo
15 bbb O T MW WWMMWWMMMWW "
4
35 3 ViV trvreser
2. 31 14.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REH/UBLI Ref/Attn Det/Avg Type Sueep Pits  #5ups/Mode Position Range (6Hz) RBLUE Ref/Bttn Det/Avg Type Sueep ts  #5ups/Made  Pasition
1:2:31-2.415 BRI/ 1B9/12 PEAK/Pir AvgCRNS)  Imsec(futo) 8000  HAKH 305 degs H | 2:2.31-2.415 IMC-BcBI/360  109/12 PEAK/URI4 Fvg 113/RBY 8080 1/LRIT 305 degs H
Chonnel Baondedge - H.TST 36915 11 May 26816 Rev 9.5 @1 Dec 268
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/im) (dB)
1 *2.39 47.45 Pk 31.8 -23.2 56.05 74 -17.95 305 269 H
2 *2.39 47.55 Pk 318 -23.2 56.15 - - 74 -17.85 305 269 H
3 *2.39 26.7 VALT 31.8 -23.2 35.3 54 -18.7 o - 305 269 H
4 *2.362 27.22 VALIT 31.6 -23.2 35.62 54 -18.38 305 269 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: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

1ZEUL Fremont,5m Chomber A 17 Aug 2817 21:34.:84
Restricted Bondedge
= Project Number: 11882202
" Client:Microsoft
Config:EUT + AC Adapater
Mode:BT 8PSK 2462
185 Tested by:43575 05
gl:
85
N Peck Limit (dBuU/m)
> 7!:
)
[as)
Z
61: ,,,,,
55 Average Limit (dBulUymd
d
fa]
45
4
35 © g
2. 31 14.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REU/ VBl Ref/Attn Det/fvg Type Sweep Pls  #swps/fiode Fosition Range (6Hz) E Ref/Attn Det/fvg Type Sueep Pte #5ups/flode Fosition
ow Chonnel Bandedge - U.TST 38915 11 Moy 2816 Rev 9.5 @1 Dec 28
Trace Markers
Marker Frequency Meter Det AF T862 (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 *2.387 26.47 VALT 318 -23.2 35.07 54 -18.93 - - 217 270 \4
1 *2.39 40.43 Pk 318 -23.2 49.03 - - 74 -24.97 217 270 \
2 *2.39 43.01 Pk 31.8 -23.2 51.61 - - 74 -22.39 217 270 \
3 *2.39 26.09 VALT 31.8 -23.2 34.69 54 -19.31 - - 217 270 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

8.3.2. AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

WZEUL Fremant,5m Chomber A 17 Aug 20817 21:42:48
Restricted Bandedge
= Project Number: 11882202
N Client:Microsoft
Config:EUT + AC Adopoter
Mode:BT 8PSK 2488
195 Tested by:43575 05
95 ‘
85 \
< “k Peak Limit C(aBul/pd
> 7!:
5
[as)
Z
65 / h
M L :fe‘m Limit CdBul/m)
55 # i P,
M h T O TRPY KT RATNE UGN L. 119 ) Rttt sttt ot o PSS oastba
45 h Ll W u Tty oy Dbt A
"%
35 e -
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/ VBl Ref/Attn  Det/fvg Type Sweep Pls  #owps/flode Fosition Range (6Hz) B/ Ref/Attn Det/fvg Type Sueep Pte #Sups/flode Fosition
1:2.46-2.563 NC-6B) /M 189/12  PEAK/Pir AvgCRNS)  Insec(Aute) 8083 HAKH 307 degs H | 2:2.46-2.563 NC-6B/360 189/12 PEAK/VRIL Bug G113s/REU 8008 1/URIT 307 degs H
High Chonnel Bondedge - H.TST 38915 11 May 2816 Rev 9.5 @1 Dec 28
Trace Markers
Marker Frequency Meter Det AF T862 (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/im) (dB)
1 *2.484 61.37 Pk 32.3 -23.1 70.57 - - 74 -3.43 307 274 H
2 *2.484 61.46 Pk 32.3 -23.1 70.66 - - 74 -3.34 307 274 H
3 *2.484 32.72 VALT 32.3 -23.1 41.92 54 -12.08 - - 307 274 H
4 *2.484 32.77 VALT 323 -23.1 4197 54 -12.03 - - 307 274 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: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

HIGH CHANNEL VERTICAL

CdBul/m)

1ZI:UL Fremant,5m Chomber A 17 Aug 2B17 21:51:56
Restricted Bandedge
= Project Number: 11882202
1 Client:Microsoft
Config:EUT + AC Adopatar
Mode:BT 8PSK 2488
195 Teeted by 43575 05
95
85
75 Peck Limit CdBuU/m)
i
e e G
55 Aweroge Limit CdBUU/m)
B S [
3
&
35~
2.46 18. 3MHz/ 2.563

Frequency (GHz)

Range (GHz)

RBU/VBL

Ref/Attn

Det/fvg Type

Sueey

P

Pts  #Sups/Made Position

Range (6Hz)

REW VL

Ref/Attn Det/fvg Type

—

Pts  #Sups/Made Position

High Chonnel Bondedge -

Trace Markers

U.TST 36915 11 Mo

26816

Rev 9.5 @1 Dec 268

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 55.48 Pk 32.3 -23.1 64.68 74 -9.32 200 278 \
2 *2.484 55.59 Pk 323 -23.1 64.79 - - 74 -9.21 200 278 \
3 *2.484 28.61 VALIT 32.3 -23.1 37.81 54 -16.19 - - 200 278 \
4 *2.484 29.02 VALT 323 -23.1 38.22 54 -15.78 200 278 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

8.3.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

111:UL Fremant,5m Chomber A 17 Aug 2B17 208:48:05
Rodioted Emissions 3-Meters
185 PF?JE:t Number‘\WSSZZBZ
Client:Microsoft
Canfig ELT + AC Adapater
Mode:BT 8PSK 2482
g5 Tested by:43575 0%
8:
Peak Limit CdBul/m)
75
‘e
S =
3 6
o
el
~ Avg Limit (dBul/m)
5:
45 &
2
o
5
35|y R
2’:
1 18 18
Frequency (GHz)
Range (612) REUI/VB Ref/Attn  Det/fvg Type Sucep Plo  foups/liode Fosition Fange (o) REU/VB Ref/Attn  Dst/fivg Type Susep Pts #5ups/liode  Fosition
FCC Part{SC 2.46Hz RSE.TST 38315 26 Jun 2015 Rev 9.5 B Dec 28

LOW CHANNEL VERTICAL

EUL Fremaont,5m Chamber A 17 Aug 2817 20:48:05

I

Rodioted Emissions 3-Meters
= Project Number:!1882282
18 Client:Microsoft
Config:EUT + AC Adapater
Mode:BT 8PSK 2482
g5 Tested by:43575 0%
85
Peak Limit CdBulU/m)
75
‘e
3 5
3 6
@
o
= Avg Limit dBul/m)
55
45 2
PRV s o
2
o
5
35}y o
25
1 14 18
Frequency (GHz)
Runge (6100 REUATE Ref/AtAn  Dot/fvg Tupe Sweep Pla  Fowps/ode  Position Range (610 R/ Ref/Attn Dot fvg Type Sueep Pto  ¥oups/ode Pos ftion

FCC Part!5C 2 4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 268
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

Radiated Emissions

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.237 33.8 PKFH 28.9 -23.7 39 - - 74 -35 261 152 H
*1.237 23.32 VALT 28.9 -23.7 28.52 54 -25.48 - - 261 152 H
3 *4.249 36.57 PKFH 335 -28.3 41.77 - - 74 -32.23 231 124 H
*4.248 24.99 VALT 335 -28.3 30.19 54 -23.81 - - 231 124 H
4 *11.432 30.51 PKFH 38.2 -18.9 49.81 - - 74 -24.19 5 362 H
*11.431 19.58 VALT 38.2 -18.9 38.88 54 -15.12 - - 5 362 H
5 *3.916 36.03 PKFH 33.2 -29.2 40.03 - - 74 -33.97 301 256 \
*3.917 25.65 VALT 33.2 -29.2 29.65 54 -24.35 - - 301 256 v
6 *11.87 30.79 PKFH 38.8 -19 50.59 - - 74 -23.41 316 227 v
*11.868 19.58 VALT 38.8 -19 39.38 54 -14.62 316 227 "
2 2.155 35.93 PKFH 311 -23.4 43.63 101 237 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/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: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

MID CHANNEL HORIZONTAL
<UL Fremont,5m Chamber A 17 Aug 2817 18:34:59
Rodioted Emissions 3-Meters

p— Project Nunber 11852202
ient :Microsoft

Config:EUT + AC Adapater

Mode:BT 8PSK 2441

95 Tested by:43575 05

1

85

mit CdBul/m)
75

65

(dBul/m)

Avg Limit (dBuU/m)
55

45

» A4hJhaqu*“éﬁmmunwwmnumW“‘W“‘~
B

18
Frequency (GHz)

Range (6H2) REU/UBI Ref/fittn  Det/fvg Type 5
173 107/18 PEAK/Par Avg(R

wep Pis fows/fode Fosition Range (6H2) REW/ VB Ref/Attn  Det/fvg Tupe Pts Houps/fode Fosition
1H(-6d8) /38 MS)  Tinsec(futo) 698D HAXH 8-3 338 HaH B-36Adegs H

Sweop
egs H MC-68)/38k 87/ FERK/Pur Avg(RHS)  5Tdnsec(Auto) I8k

FCC Parti5C 2.46H=z RSE.TST 3@815 26 Jun 2815 Rev 9.5 81 Dec 2816

MID CHANNEL VERTICAL
UL Fremont,5m Chamber A 17 Aug 2817 18:34:59
Rodioted Emissions 3-Meters

Project Number: | 1882282
Client:Microsoft
Config:EUT + AC Adapater
Mode:BT 8PSK 2441

Tested by:43575 05

Peak Limit (dBulU/m)

(dBulU/m)

Avg Limit (dBuU/m)

18
Frequency (GHz)

Range (BH2) REW/UE Ref/AAn  Det/Avg Type Sueep Pls  ¥owps/fode Fosition Ronge (GHz) RBU/UBN Ref/Attn  Det/Avg Typo Sweep Ple  ¥oups/fode Fosition

FCC Parti5C 2.4GHz RSE.TST 36815 26 Jun 2815 Rev 9.5 81 Dec 2816
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

Radiated Emissions

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *1.336 35.18 PKFH 29.5 -23.5 41.18 - 74 -32.82 45 287 H
*1.337 2331 VALT 29.5 -23.5 29.31 54 -24.69 - - 45 287 H
3 *3.783 36.84 PKFH 33.2 -29.5 40.54 - 74 -33.46 248 319 H
*3.782 25.65 VALT 33.2 -29.6 29.25 54 -24.75 - - 248 319 H
4 *11.553 31.09 PKFH 38.4 -19.2 50.29 - 74 -23.71 311 271 H
*11.553 19.73 VALT 38.4 -19.2 38.93 54 -15.07 - 311 271 H
5 *4.913 35.23 PKFH 341 -26.9 42.43 - - 74 -31.57 169 114 )
*4.912 24.25 VALT 341 -26.9 31.45 54 -22.55 - 169 114 )
6 *10.783 31.26 PKFH 37.8 -18.7 50.36 - - 74 -23.64 102 104 \
*10.783 19.69 VALT 37.8 -18.7 38.79 54 -15.21 - - 102 104 \
2 1.985 34.72 PKFH 314 -23 43.12 - - - - 48 166 \

* - 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: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

HIGH CHANNEL HORIZONTAL

11I:UL Fremant,5m Chomber A 17 Aug 2B17 21:58:41
Rodioted Emissions 3-Meters
= Project Number:!1882282
18 Clicnt:Microsoft
Canfig ELT + AC Adapater
Mode:BT 8PSK 2480
g5 Tested by:43575 0%
8:
Peak Limit CdBul/m)
75
‘e
S =
3 6
o
o i i
~ Avg Limit (dBul/m)
5:
45 o
Yo [FRITSRPRTOROR, N ¥
35 )]i.m m LM A PPN T
YL M (e ausabanaiss ta
ZK
1 18 18
Frequency (GHz)
Range (612) REUI/VB! Ref/Attn  Det/fvg Type Sucep Plo  foups/liode Fosition Fonge (o) REU/VB Ref/Attn  Dst/fivg Type Suep Pts #5ups/liode  Position
1:1-3 NC-6B) /3 107/18  PEAK/Pur Avg(RHS)  77nsec(Putc) 6830 HAXH B-J6Bdegs H | 3:3-18 NC-6B)/30k 87/ PERK/Pur AvgCRIS)  5Tdnsec(iuto) I8k HAXH B-360degs H
FCC Part{SC 2.46Hz RSE.TST 38315 26 Jun 2015 Rev 9.5 B Dec 28

HIGH CHANNEL VERTICAL

HEUL Fremaont,5m Chamber A 17 Aug 2817 21:58:41
Rodioted Emissions 3-Meters
185 Pr‘?JE:t Number—‘ 11882282
Client:Microsoft
Config:EUT + AC Adapater
Mode:BT 8PSK 2480
g5 Tested by:43575 0%
85
Peak Limit CdBulU/m)
75
‘e
3 5
3 6
@
o
= Avg Limit dBul/m)
55
45 s NN T
o
i
2
35 o
25
1 14 18
Frequency (GHz)
Runge (6100 REUATE Ref/AtAn  Dot/fvg Tupe Sweep Pla  Fowps/ode  Position Range (610 R/ Ref/Attn Dot fvg Type Sueep Pto  ¥oups/ode Pos ftion
FCC Part!5C 2 4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 268
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REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

Radiated Emissions

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.277 34.02 PKFH 29.3 -23.5 39.82 - - 74 -34.18 320 180 H
*1.274 23.18 VALT 29.3 -23.5 28.98 54 -25.02 - - 320 180 H
2 *1.319 343 PKFH 29.5 -23.6 40.2 - - 74 -33.8 165 226 v
*1.319 2331 VALT 29.5 -23.6 29.21 54 -24.79 - - 165 226 v
3 *4.95 37.15 PKFH 34.2 -27.9 43.45 - - 74 -30.55 213 383 H
*4.949 25.04 VALT 34.2 -27.8 31.44 54 -22.56 - - 213 383 H
5 *5.017 35.25 PKFH 343 -28.4 41.15 - - 74 -32.85 325 234 \
*5.019 24.61 VALT 343 -28.3 30.61 54 -23.39 325 234 v
4 10.087 30.71 PKFH 374 -20.5 47.61 324 119 H
6 10.294 31.55 PKFH 375 -20.5 48.55 272 118 "

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

8.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont,5m Chomber A 18 Aug 2817 a1:48:50

9
Rodioted Emissions — 3 Meters

85 PY‘?JEDL Number—‘ t1882282
Client:Microsoft

Config:EUT + AC Adopater

Mode:BT BLIG

75 Tested by:43575 03

65

55

45 m LT UdE

(dBul/m)

35

Y

4] 188 1868
Frequency (MHz)

Range_(PHz) Ref/Atn  Det/Avg Type Foups/Mode

E Sueep Pis Position Ref/Attn  Det/Avg Type oups/Mode
1:30-200 120k (-6dB)/IN  97/1B  PEAK/LogPur—Video fnsec(futo) 4808 MAXH B-368degs H

Range (MHz) RBUJ/UBLI Sweep [ Position
3:200-1608 128k(-6dB) /1M 97/18 PEAK/LogPur-Videa  Jmeec(futo) 8868  MAXH B-36fdegs H

FCC Port!5C 36-1888MHz . TST 385915 15 Jul 26814 Rev 8.5 A1 Dec 2616

Page 81 of 93

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

VERTICAL PLOT

9

UL Fremont,5m Chomber A

18 Aug 2817

a1:48:50

85

75

Project Number: 1882282
Client:Microsoft
Config:EUT + AC Adopater
Mode:BT BLIG

Tested by:43575 05

Rodicoted Emissions — 3 Meters

65

(dBul/m)

m LTl

180

Frequency (MHz2

14606

Range (PHz)

RBUIAVBY

Ref/Attn  Det/Avg Type

Sueep

Pis  #Swps/Made Position

Range (PHz)

REW/VBH Ref/Attn  Det/Avg Type

Pts  #5ups/Mode Position

FCC Part15C 36-1B8E8MHz

TST 36515 15 Jul 2614

Rev 8.5 A1 Dec 2616

DATA

Trace Markers

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuv/m)
4 45.8566 43.74 Pk 13.6 -31 26.34 40 -13.66 0-360 100 Vv
1 99.9306 53.61 Pk 14.2 -30.6 37.21 43.52 -6.31 0-360 200 H
5 102.0561 52.82 Pk 14.7 -30.5 37.02 43.52 -6.5 0-360 100 Vv
2 174.1761 45.25 Pk 15.5 -30.1 30.65 43.52 -12.87 0-360 101 H
3 352.0198 39.69 Pk 18.4 -29.2 28.89 46.02 -17.13 0-360 101 H
6 835.5826 32.44 Pk 25.7 -27.8 30.34 46.02 -15.68 0-360 200 "
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
99.8826 48.54 Qp 14.2 -30.6 32.14 43.52 -11.38 356 141 H

Qp - Quasi-Peak detector

Page 82 of 93

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

FORM NO: CCSUP4701lI

FAX: (510) 661-0888



REPORT NO: 11882202-E4V2
FCC ID: C3K1832

DATE: SEPTEMBER 28, 2017
IC: 3048A-1832

8.5. WORST-CASE ABOVE 18 GHz

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

HORIZONTAL PLOT

|l EMC

24 Aug 2817 17:35:19

a5

a5

75 Peak Limit (dBUU/m)

RF Emissicns

Order Number: 118862282
Client:MICROSOFT

Conf iguration:EUT + 6C Adapter
Mode : BT_Worst-cose

Tested by / SN:GE43578

&5

Avg Limit CcdBul/md

55

45

(dBullolt=) Horizontal

35

8

Frequency (GHz)

Range C(GHz) REU/LEU Ref/ftin Det/fvg Tupe Sueep Fte ¥Supsfioce  Lobel
1:15-26 HC-3dB)/ 3 878 PERK/LogPur—Video | 4nsectfute) SBBT  HAXH Hori zantal

Renge (6Hz) REW/UEL Ref/ittn  Det/fig Type Suzep Pes  #oups/flodz Lobel

18-266Hz Test . TST 3895 6 Jon 2615

Rev 9.5 19 Oct 2616
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

VERTICAL PLOT

UL EMC 24 Aug 2817 17:35:19

185

RF Emissiaons

- Order Number: 11882282
E Client:MICROSOFT
Configuration:EUT + AC Adapter
Mode : BT_Worst-cose

85 Tested by / SN:GE43578

Peak Limit (dBuU/m)

Avg Limit CdBuls/m]

(dBullolte) Uertical

Frequency (GHz)

Range (6Hz) REU/UEN Ref/Attn  Det/Avy Type Fts ¥5upalfiode Lobel Romge (GHz) REUAUBI Ref/ftin  Dst/ig Tupe Pts  Foups/Mode

18-266Hz Test TST 385 6 Jan 2615 Rev 9.5 19 Oct 2A16

Trace Markers

Marker Frequency Meter Det T449 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuV/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.166 38.01 Pk 32.6 -21.7 -9.5 39.41 54 -14.59 74 -34.59
2 21.65 38.2 Pk 33.2 -21.3 -9.5 40.6 54 -13.4 74 -33.4
3 25.444 39.98 Pk 34.4 -20.2 -9.5 44.68 54 -9.32 74 -29.32
4 19.435 38.28 Pk 32.7 -21.8 -9.5 39.68 54 -14.32 74 -34.32
5 22.161 38.64 Pk 334 -20.6 -9.5 41.94 54 -12.06 74 -32.06
6 24.609 38.9 Pk 34.1 -20.3 -9.5 43.2 54 -10.8 74 -30.8

Pk - Peak detector
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

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 * 5610 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.

RESULTS
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

LINE 1 RESULTS

UL Fremont, CA CE Room 23 Aug 2817 11:85:30

Conducted RFI Uoltoge

Project No: 11882202

Client Naome:Microsoft

Mode | /Device: EUT w/ AC Adopter
Test Uolt/Freq:128Uac 6BHz
Test By:37699 CS

5 Class B Avg

dBul Line-Lt

Frequency (MHz)

upe/tode  Lobel Rarnge (HHz) RBL/UBL Ref/Attn  Det/Avg Made weey < #5ups/Mode Label

Range (Hz) RELI/VED Ref/Attn Det/Avg Mode Sueep Pis
| 0p/Ca 15/2.25kHz  13.3 1/URIT Line-LI

g
1:.15-38 9k (-6dB) /- 82/18

FCCI5 CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 8.5 26 May 2815

WORST EMISSIONS

Range 1: Line-L1.15 - 30MHz

Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 15225 41.98 Qp 1 1 10.1 52.28 65.88 -13.6 - -
2 15225 24.78 Ca 1 1 10.1 35.08 - - 55.88 -20.8
3 .6675 24.16 Qp 0 1 10.1 34.36 56 -21.64 - -
4 .6675 20.02 Ca 0 1 10.1 30.22 - - 46 -15.78
5 2.98275 14.66 Qp 0 1 10.1 24.86 56 -31.14 - -
6 2.98275 5.45 Ca 0 1 10.1 15.65 - - 46 -30.35

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11882202-E4V2 DATE: SEPTEMBER 28, 2017
FCC ID: C3K1832 IC: 3048A-1832

LINE 2 RESULTS

UL Fremont, CA CE Room 23 Aug 2817 11:85:38
Conducted RFI Uoltoge

Project No: 11882202

Client Naome:Microsoft

Mode | /Device: EUT w/ AC Adopter
Test Uolt/Freq:128Uac 6BHz
Test By:37699 CS

5 Class B Avg

dBulU Line-L2

Frequency (MHz)

Range (Hz) RELI/VBD Ref/Attn Det/Avg Mode Sueep Pts fups/fode Label Range (HHz) RBL/UEL Ref/Attn  Det/Avg Made weey Ptz 45ups/Mode  Label

FCCI5 CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 8.5 26 May 2815

WORST EMISSIONS
Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
.15225 40.86 Qp 0 0 10.1 50.96 65.88 -14.92 - -
15225 23.31 Ca 0 0 10.1 33.41 - - 55.88 -22.47
9 .6675 24.32 Qp 0 1 10.1 34.52 56 -21.48 - -
10 .6675 20.3 Ca 0 1 10.1 30.5 - - 46 -15.5
11 2.9805 12.37 Qp 0 1 10.1 22.57 56 -33.43 - -
12 2.9805 5.12 Ca 0 1 10.1 15.32 - - 46 -30.68

Qp - Quasi-Peak detector

Ca - CISPR average detection
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