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FCC ID: C3K1868 IC: 3048A-1868

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399
USA
EUT DESCRIPTION: Portable Computing Device
MODEL.: 1868
SERIAL NUMBER: See section 6.4

DATE TESTED: 2019-07-17 to 2019-09-10

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC 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, or any
agency of the U.S. government.
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

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, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Perimeter Park Dr. Suite B,
Morrisville, North Carolina, USA. 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.

12 Laboratory Dr. \ 2800 Perimeter Park Dr. Suite B
ISED Site Code: 2180C

[] Chamber A X Chamber North

[l ChamberC X Chamber South

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0

4. SCOPE OF REPORT

This test report covers the radiated emissions, antenna port conducted emissions, and AC
power line conducted emissions data for model 1868. Antenna port conducted emissions data in
this report is leveraged by model 1867. For model 1867, radiated emissions and AC power line
conducted emissions can be found in UL report number R12922855-E1.

Models 1867 and 1868 are electrically and RF equivalent as they use the same motherboard,
radio module and on-board RF components. Both models share a common WiFi and BT power
table. The radio-related firmware and driver versions are the same for the two models. The peak
antenna gains are in the antenna gain section of the report. Antenna port conducted emissions
measurements are done on model 1868 (FCC ID: C3K1868, IC: 3048A-1868) and the data is
leveraged for model 1867 (FCC ID: C3K1867, IC: 3048A-1867). Highest antenna gain across
the two models in each band has been considered while doing the conducted emissions
measurements. Separate radiated & SAR measurements are done on each model.
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

5. CALIBRATION AND UNCERTAINTY

5.1. 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.

5.2. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB
All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Portable Computing Device that contains 802.11 a/ac/ax/b/g/n 20/40/80/160MHz
2x2 dual band and BT/BLE radios.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2402 - 2480 BLE 2.45 1.76

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Range | Antenna | Peak Gain (dBi) | Peak Gain (dBi)
(GHz) Type Chain 0 (Right) Chain 1 (Left)
Model 1867
2.4t02.48 0.7 2.6
5.15105.25 4.9 4.4
5.25105.35 PIFA 6.1 5.0
5.47105.72 7.2 5.5
5.725 t0 5.85 9.4 5.6
Model 1868
2.4t02.48 0.4 1.0
5.15105.25 3.6 2.2
5.25105.35 PIFA 5.2 3.5
5.47105.72 6.4 4.7
5.725 t0 5.85 7.8 4.5

The BLE radio utilizes Chain 0.
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6.4. SOFTWARE AND FIRMWARE
Serial DRTU . . . WiFi Driver EUT’s Power
EUT Number Version OS Version BT Driver Version Version Supply (s/n)
R-557-1868-FCC- 11.1916.0
CONDUCTED-02 005210692757 -09531 MTEQOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P01P9596
R-557-1868-FCC- 11.1916.0
CONDUCTED-03 005216792757 09531 MTEQOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P03GE596
R-557-1868-FCC- 11.1916.0
RADIATED-10 013886292757 -09531 MTEQOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P02KC596
R-557-1868-FCC- 11.1916.0
RADIATED-11 013891692757 09531 MTEQOS 1.652.0 21.0.19157.20088 99.0.43.8 0D130P01S7596
6.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were

performed with the EUT set to transmit at the channel with highest output power as worst-case

scenario.

Band edge and radiated emissions between 1GHz and 18 GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The EUT has one intended orientations, X; therefore, all final radiated testing was performed

with the EUT in X orientation.

All radios that can transmit simultaneously have been evaluated for radiated for all possible
combinations of transmission and found to be in compliance.
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DATE: 2019-09-16
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6.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
USB Hub J5 Create JCA374 AY2A1904000477 / [N/A
AY6A 1903004261
Earbuds Sony MDR-EX14AP Non-serialized N/A
USB Flash Drive Kingston DataTraveler G4 Non-serialized N/A
AC power adaptor Microsoft 1706 0D130P02KC596 N/A
1/0 CABLES
1/0 Cable List

Cable (Port # of identical [Connector [Cable Type |Cable Remarks

No ports Type Length (m)

1 Mains 1 12-pin Mains <3 None

2 USB-A 1 USB-A usB <3 None

3 USB-C 1 USB-C USB <3 None

4 Aux 1 Aux Aux <3 None
TEST SETUP

The test utility software was located on the EUT during the tests and was used to exercised the

radios.

SETUP DIAGRAMS

Please refer to R12935938-EP1 for setup diagrams
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6

6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11, 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1, 6.10.5

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Emissions Requirements: ANSI C63.10-2013 Section 6.3-6.6
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FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)
Equip.
ID Description Manufacturer | Model Number| Last Cal. | Next Cal.
1-18 GHz
Double-Ridged
Waveguide Horn
AT0072 Antenna, 1 to 18 GHz ETS Lindgren 3117 2019-04-22|2020-04-22
18-40 GHz
Horn Antenna, 18-
AT0076 26.5GHz ARA MWH-1826/B |2018-11-08]2019-11-08
Gain-Loss Chains
Gain-loss string: 1-
S-SACO03 18GHz Various Various 2019-03-13]2020-03-13
Gain-loss string: 18-
S-SAC04 40GHz Various Various 2018-09-30]2019-09-30
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2019-02-28 | 2020-02-28
SA0027
(18-40GHz RSE)| Spectrum Analyzer Agilent N9030A 2019-05-15]2020-05-15
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 181474409 | Environmental Meter Fisher Scientific 15-077-963 |2018-07-27 | 2020-07-27

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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Test Equipment Used — Line Conducted Emissions Voltage (Morrisville — Conducted 1)

Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2019-05-29(2020-05-29
s/n 161016511 | Environmental Meter Fisher Scientific 14-650-118 2018-09-04|2020-09-04
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2018-08-21|2019-08-21
75141 EMI Test Receiver 9kHz- Rohde &
(PRE0101521)| 7GHz Schwarz ESCI 7 2018-08-22|2019-08-22
Transient Limiter, 0.009-
TLOO1 30MHz Com-Power LIT-930A 2019-05-29(2020-05-29
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equip.
ID Description Manufacturer | Model Number| Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
AT0059 Active Loop Antenna ETS-Lindgren 6502 2018-07-20]2019-07-31
30-1000 MHz
ATO0073 Hybrid Broadband Sunol Sciences
Antenna Corp. JB3 2018-08-06 [ 2019-08-31
Gain-Loss Chains
Gain-loss string: 0.009-
N-SACO1 30MHz Various Various 2019-05-02]2020-05-02
Gain-loss string: 25-
N-SACO02 1000MHz Various Various 2019-05-02]2020-05-02
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2019-03-19]2020-03-19
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 181474341 Environmental Meter Fisher Scientific 15-077-963 |2018-07-27|2020-07-27

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.
2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

Test Equipment Used — Antenna Port Conducted Testing (Morrisville — RP)

Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
Keysight
SA0027 PXA Signal Analyzer Technologies MY 54490254 2019-05-15[2020-05-15
s/n 160938893 | Environmental Meter Fisher Scientific 14-650-118 2019-06-17|2020-06-17
UFA147A-0-0180-
224604-002 | Coaxial Testing Cable Uti-flex 200200 NA NA
Antenna Port | Antenna Port Software Antenna Version 10.0.1 NA NA
126431 .
(PRE0128068) RF Power Meter Anritsu ML2495A 2019-04-30{2020-04-30
126430 Pulse Power Sensor, .

(PRE0128067) 300MHz to 40GHz Anritsu MA2411B 2019-04-30{2020-04-30
PWMO0O01 Keysight A ey
(PRE0136343) RF Power Meter Technologies N1912A 2019-06-14(2020-06-14
PWS001 Peak and Avg Power Sensor, Keysight e e
(PRE0137347) 50MHz to 18GHz Technologies NT921A 2019-05-062020-05-06

NOTES:

1. For equipment listed above that was calibrated during the testing period, please note the
equipment was used for testing after calibration.

2. For equipment listed above that has a calibration due date during the testing period, the testing
was completed before the equipment expiration date.
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9. ANTENNA PORT TEST RESULTS

9.1. 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

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE (125 kbps) 3.100 3.750 0.827 82.67% 0.83 0.323
BLE (500 kbps) 1.067 1.875 0.569 56.91% 2.45 0.937
BLE (1 Mbps) 0.388 0.625 0.621 62.12% 2.07 2.575
BLE (2 Mbps) 0.206 0.625 0.329 32.91% 4.83 4.861
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

DUTY CYCLE PLOTS

m— m—
Keysght Spectrum Anshyer - 46122, MOR DFS Kerught Spectiom Anshzei - 46123, MOR.DFS
[ w (s a SENSEINT auon wTo AL v [sa a SeusEDT Ao o
Trig Delay-50.0 ps #Avg Type: RMS Trig Delay-50.0 s #Aug Type: RMS
PG Fast ~»-  Trig:Video NG Fast ~»-  Trif Video
IFGoinLow Atten: 10 dB 1FGoin:Low Atten: 10 48
10 dBrdiv__ Ref 0.00 dBm
Log [; 7
¥ []

‘U;I idiv___Ref 0.00 dBm

an 0 Hz

Center 2.440000000 GHz

Sps
Sweep 5.000 ms (40001 pts

Center 2.440000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 7.500 ms (40001 pts) Res BW 8 MHz #VEW 50 MHz
1N t 50.19 us ~11.88 dBm 1N t 5038 us <1131 dBm
2 A1 toim) 3400ms (4] 0.19dB 2 A1 t (8 1067 ms (A} 0.16d8
a1 t sl 3750ms (A1 031d8 a1 [ 1875ms (A} 01948
4 4
5 5 =
6 6
7 7
8 8
9 9
10 10
14 1
= Ggrn - Fr—

DUTY CYCLE BLE (125 kbps)

DUTY CYCLE BLE (500 kbps)

DUTY CYCLE BLE (1 Mbps)

Werught Specrum Aratye - INSLIIB-ADGH o cot Vo Spectiom Anslyzar - TOSLILEGH: cot
® w_[siz_oc SENSEINT a6 wT0 3 W [sia oc SEnsET Ao T
Trig Delay-60.0 s #Avg Type: RMS ] Trig Delay-50.0 s #avg Type: RMS
FWO:Fast s~ Trig: Video FNO Fast ~ee TG Video
IFGain:Low #Auen: 10dB IF Gain:Low #Atten: 10 dB
AMKr. US
10 By Ref 0.00 dBm dB 10 e/ Ref 0.00 dBm
Log Log
) ) ©
Center 2.440000000 GHz Span 0 Hz Center 2.440000000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 1.328 ms (4001 pts) Res BW 8 MHz #VEW 50 MHz Sweep 1.328 ms (4001 pts)
1N t 50.13us -15.15 dBm 1N t 50.13us -16.33 dBm
2 A1 t i) 3883us (A) 0.04dB 2 A1 t () 2067 us (A} 0.16d8
= t oAl 625.1us (A) 0.01dB s a1 [ 6251us (Al -0.06dB
4 4
5 5 £
6 6
7 7
8 8
9 9
10 10
14 1
- [ = fpsmmus
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2.1. BLE (125 kbps)

Channel

(MHz)

Frequency

99% Bandwidth
(MHz)

Low

2402

1.0148

Middle

2440

1.0308

High

2480

1.0326

eyeight Spectrum Analyzer - APV10.1(062719) 24293, CONDL [E=mjr Xeysight Spectrum Analyzer - APVI0 1 062715) 24253, CONDL [E=mr=n )
L [ r [s02 oc [ senseant] ALIGN AUTO [ 01:56:11 PM 5ep 09, 2019 . R [s00 0C | I NSEIN ALIGN AUTO _[01:57:28PM $ep09, 2010
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency BW 47.000 KHz Center Freq: 2.440000000 GHz Radio Std: None BW
— = Trig: Free Run AvglHold: 20/20 == Trig: FreeRun Avg|Hold: 20/20
AFGainiow  #Atten: 30 dB Radio Device: BTS HFGainlow  #Atten: 30 dB Radio Device: BTS Res BW|
16.000 kHz|
Ref Offset 11.16 dB. Ref Offset 11.16 dB |Auto Man
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log -
oe CenterFreq| 100 Video BW|
47.000 kHz|
% 2.402000000 GHz 000 lAuto Man
00 1
x0 0 i
00 0
500 «
b ! |
Center 2.402 GHz Span 2 MHz. CF Ste) Center 2.44 GHz Span 2 MHz| N
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms, 200,000 kiHF2 #Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms, Filter Type |
Auto Man| Gaussian
Occupied Bandwidth Total Power 0.83 dBm — [o] ied Bandwidtt Total Power 1.15 dBm
1.0148 MHz FreqOffset 1.0308 MHz
Transmit Freq Error 14.114 kHz OBW Power 99.00 % OHz Transmit Freq Error 10.376 kHz OBW Power 99.00 %
x dB Bandwidth 1.142 MHz xdB -26.00 dB x dB Bandwidth 1.191 MHz xdB -26.00 dB
isc Tgsmams s fysmims

B Keyight Spectram Anslyzer - APv10 1(082719), 24293, CONDI. T o )
L R [500 0C | En] [ ALIGNAUTO |01:59:21PM Sep09,2019
BW 47.000 kHz Center Freq: 2.480000000 GHz Radio Std: None BW
Trig: Free Run Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS Res BW|
15.000 kHz|
Ref Offset 11.16 dB Auto Man|
10 dBidiv Ref 20.00 dBm
Log
100 Video BW|
47.000 kHz]
o Auto Man|
200
00
100
500
700 ‘ 1
Center 2.48 GHz Span 2 MHz. N
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms Filter Type |
Gaussian
Occupied Bandwidth Total Power 0.74 dBm
1.0326 MHz
Transmit Freq Error 8.009 kHz OBW Power 99.00 %
x dB Bandwidth 1.213 MHz xdB -26.00 dB
iso Iysmams,

HIGH CHANNEL
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

9.2.2. BLE (500 kbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.0103

Middle

2440

1.0205

High

2480

1.0220

eyeight Spectrum Analyzer - APVI0-1(062719) 24293, CONDL [ eysight Spectrum Analyzer - APVI0 1 062715) 24253, CONDL [y
L w500 oc [ senseant] ALIGN AUTO__[01:51:06PM Sep 09,2019 . R [s00 OC | I SENSEINT] ALIGN AUTO _[01:55:09PH 5ep 09, 2019
BW 47.000 kHz Center Freq: 2.402000000 GHz Radio Std: None BW BW 56.000 KHz Center Freq: 2.440000000 GHz Radio Std: None BW
Trig: Free Run ‘Avg|Hold: 20/20 == Trig: Free Run Avg|Hold: 20/20
AFGainiow  #Atten: 30 dB Radio Device: BTS Res BW)| HFGainlow  #Atten: 30 dB Radio Device: BTS Res BW|
15.000 kHz| 18.000 kHz
Ref Offset 11.16 dB. [Auto Man| Ref Offset 11.16 dB |Auto Man|
10 dB/div Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log Log
00 Video BW| 100 Video BW|
47.000 kHz, 56.000 kHez|
o Auto Man| o lAuto Man|
00 1
. .
100 0
00 4
. .
|
500
I
|
Center 2.402 GHz Span 2 MHz. N Center 2.44 GHz Span 2 MHz| N
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms, Filter Type | #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, Filter Type |
Gaussian Gaussian
Occupied Bandwidth Total Power 0.28 dBm [o] ied Bandwidtt Total Power -0.97 dBm
1.0103 MHz 1.0205 MHz
Transmit Freq Error 16.486 kHz OBW Power 99.00 % Transmit Freq Error 13.606 kHz OBW Power 99.00 %
x dB Bandwidth 1.223 MHz xdB -26.00 dB x dB Bandwidth 1.214 MHz xdB -26.00 dB
isc Tgsmams s Igsmans
Reyea Speciom A APUI0 TORZTIo) 21707, CONDT ==
L R [500 OC | SENSEINT] [ ALIGNAUTO |01:53:10PM Sep09,2019
Center Freq: 2.480000000 GHz Radio Std: None BW
== Trig: Free Run Avg|Hold: 20/20
HFGainiow  #Atten: 30 dB Radio Device: BTS Res BW
18.000 kHz
Ref Offset 11.16 dB Auto Man|
10 dBidiv Ref 20.00 dBm
Log
100 Video BW|
56.000 kHz|
o Auto Man|
200
00
10
500
500
Center 2.48 GHz Span 2 MHz. N
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms Filter Type |
Gaussian
Occupied Bandwidth Total Power -1.13 dBm
1.0220 MHz
Transmit Freq Error 10.835 kHz OBW Power 99.00 %
x dB Bandwidth 1.199 MHz xdB -26.00 dB
sa Ismams,
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2.3. BLE (1Mbps)

Channel

Frequency

(MHz)

99% Bandwidth
(MHZz)

Low

2402

1.0393

Middle

2440

1.0438

High

2480

1.0403

[B5 Keysight Spectrum Analyzer - APVI01(082719) 24295, COND s B Keyeight Spectrum Anslyzer - APVI0(062719) 24293, CONDL e )
L R[50 0C | I Sense:nT] ALIGN AUTO | 12:12:33PM 569 09, 2019 aw L R[50 OC [ senseant [ ALIGNAUTO _[12:14:36PM Sep09,2019 Bw
[VEW 56.000 Center Freq: 2.402000000 GH: Radio Std: N 7 Center Freq: 2.440000000 GH: Radio Std: N
VBW 56.000 kHz = Trig: Free Run ‘AvalHoid: 20120 e e R _._‘ Toig: Free Run ‘AvalHold: 2020 oo o
IFGain:ow  #Atten: 30 dB Radio Device: BTS Res BW| | #FGainiow  #Atten: 30 dB Radio Device: BTS Res BW|
18.000 kHz| 18.000 kHz
Ref Offset 11.16 dB. |Auto Man| Ref Offset 11.16 dB. |Auto Man|
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
00| Video BW| 100 Video BW|
56.000 kHz| 56.000 kHz|
Auto Man| o Auto Man|
00 e
0 + 2 {
|
) i £
00 w00
) 5 i
|
. |
- \ \
\ \ \ L1
Center 2.402 GHz Span 2 MHz| i Center 2.44 GHz Span 2 MHz, .
Res BW 18 kHz #VBW 56 KHz #Sweep 100 ms| Filter Type | #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms Filter Type |
Gaussian Gaussian
Occupied Bandwidth Total Power 1.29 dBm [e] h Total Power 1.59 dBm
1.0393 MHz 1.0438 MHz
Transmit Freq Error 25.873 kHz OBW Power 99.00 % Transmit Freq Error 25.959 kHz OBW Power 99.00 %
x dB Bandwidth 1.277 MHz xdB -26.00 dB x dB Bandwidth 1.264 MHz xdB -26.00 dB
= fgsmams s Igsmams,

B Keyight Spectram Amstyeer - AP0 1(082719) 24293, CONDL T )
[ _® [s0a oc [ SENSEINT] [ ALIGNAUTO [12:17:03PM Sep09, 2010 Frequency
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
—— == Trig: FreeRun Avg|Hold: 20/20
#FGainlow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.16 dB.

10 dBidiv Ref 20.00 dBm

Log

oo Center Freq

00

200

2.480000000 GHz|

100

o

00

Center 2.48 GHz

Span 2 MHz.

#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms socaotep
lAuto Man
Occupied Bandwidth Total Power 1.29 dBm
1.0403 MHz FreqOffset|
Transmit Freq Error 21.844 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.310 MHz x dB -26.00 dB
[ Tgsmamus

HIGH CHANNEL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.2.4. BLE (2Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

2.0624

Middle

2440

2.0616

High

2480

2.0420

eyeight Spectrum Analyzer - APVI0-1(062719) 24293, CONDL == eysight Spectrum Analyzer - APVI0 1 062715) 24253, CONDL =T
L[ r [s02 oc [ senseant] ALIGN AUTO__[04:43:51PM Sep 10,2019 . R [s00 oC | I SENSEINT] ALIGN AUTO [04:45:05PM Sep 10,2019
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
— = Trig: Free Run ‘Avg|Hold: 20/20 == Trig: Free Run Avg|Hold: 20/20
#FGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 11.16 dB. Ref Offset 11.16 dB
10 dB/div Ref 20.00 dBm 10 dB/div Ref 20.00 dBm
Log Log
00 Center Freq| 100 CenterFreq|
000 2.402000000 GHz 00 2440000000 GHz
00 1
. .
100 0
00 4
. .
500
0ol | i I | |
L \ \ | | | |
Center 2.402 GHz Span § MHz. CF Step) Center 2.44 GHz Span 5 MHz| CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHz| #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500.000 kHz|
Auto Man) lAuto Man|
Occupied Bandwidth Total Power -2.84 dBm [o] ied Bandwidtt Total Power -2.76 dBm
2.0624 MHz FreqOffset 2.0616 MHz FreqOffset
Transmit Freq Error 39.483 kHz OBW Power 99.00 % OHz Transmit Freq Error 44.719 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.443 MHz xdB -26.00 dB x dB Bandwidth 2.478 MHz xdB -26.00 dB
isc Tgsmams s Igsmans
Reyea Speciom A APUI0 TORZTIo) 21707, CONDT ==
L % SENSEINT] [ ALIGNAUTO  [04:46:21PM Sep 10,2018
Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 20/20
#FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.16 dB
10 dBidiv Ref 20.00 dBm
Log
100 CenterFreq|
000 2480000000 GHz
200
00
10
500 ‘
500
I
: ! | - !
Center 2.48 GHz Span § MHz. CF Stej
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kH':
N N Auto Man|
Occupied Bandwidth Total Power -2.80 dBm
2.0420 MHz FreqOffset
Transmit Freq Error 34.757 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.414 MHz xdB -26.00 dB
sa Ismams,
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.3.1. BLE (125 kbps)

Channel

Frequency
(MHz2)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6330

0.5

Middle

2440

0.6870

0.5

High

2480

0.6390

0.5

Keysight Spectrum Analyzer - APVO.9(060519) 24293/44389, [E=m Keysight Spectrum Analyze: - APV 9(060519) 24293/44389, [
L R [500 0C [ senseanT ALIGN AUTO _[09:29:48 AM Jul23, 2019 = r RF_ [s00 oC | SENSEINT] [ ALIGNAUTO _[09:32:10 AMJul23, 2019 F
Center Freq 2.402000000 GHz ] #Avg Type: RMS TRACE[T53 45 6 requency Center Freq 2.440000000 GHz #Avg Type: RMS TRACE] 56 requency
PNG- Wide == Trig: FreeRun AvglHold: 2020 el PNo-Wide == Trig: Free Run AvglHold: 20/20 Tree(m
IFGain:ow  #Atten: 40 dB oeTlP IFGain:Low #Atten: 40 dB oeT/P
Auto Tune Auto Tune
Ref Offset 11.16 dB Ref Offset 11.16 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
CenterFreq| CenterFreq
00 2402000000 GHz @ 2.440000000 GHz
00 100
StartFreq StartFreq|
- 2400500000 GHz o 2438500000 GHz
W/
o Stop Freq| " Stop Freq|
2403500000 GHz 2441500000 GHz
200 20
o CF Step Y CF Step
300.000 kHz] 300.000 kHz
Auto Man| Auto Man
100 00
- Freq Offset| . Freq Offset|
0 Hz] 0 Hz|
800 600
ICenter 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
s [ = [

B8 Keysight Spectrum Analyzer - APv39 060515) 24203/4389, (oo s
C W[50 DC ALIGN AUTO__[09:34:31 AMJul23, 2019 .
Center Freq 2.480000000 GHz #Avg Type: RMS £ 56 requency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20 TYeE(M
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1116 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2480000000 GHz
StartFreq|
S o 2478500000 GHz
W
X
ot StopFreq
2481500000 GHz
200
. CFStep
- 300.000 kHz|
lAuto Man|
a0
}
. Freq Offset|
- 0 He|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
= [A—

HIGH CHANNEL

Page 25 of 99

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.3.2. BLE (500 kbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.6390

0.5

Middle

2440

0.6390

0.5

High

2480

0.6990

0.5

=

Keysight Spectrum Analyzer - APV9.9(060519),24203/44389, =SR[N Keysight Spectrum Analyzer - APv9.9(060519),24203/44389, [E=m[r=]
L R 500 ODC [ senseanT ALIGN AUTO __[09:12:18 AM Jul23, 2019 = L R [500 D | SENSEINT] [ ALIGNAUTO [09:16:15 AH Ju123, 2019 =
Center Freq 2.402000000 GHz ) v TGS sE requeney Center Freq 2.440000000 GHz ) #vg Type: RMS = IR requency
oo Wids == Trig: FreeRun AvglHold: 20/20 Tvee(m PNoF Wide == Trig: FreeRun Avg|Hold: 20/20 Treelm
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 11.16 dB Ref Offset 11.16 dB.
10 dBidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
o 100
StartFreq| StartFreq
S0 2400500000 GHz oo 2.438500000 GHz
X ) ¢
o Stop Freq| = Stop Freq|
2403500000 GHz 2.441500000 GHz
200 20
o CF Step y . CF Step
300.000 kHz] 300.000 kHz
Auto Man| |Auto Man
00 00
o Freq Offset| ‘ Freq Offset|
0Hz] 0Hz|
500 00
[Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
[ = [

[B Keysight Spectrum Analyzer - APV3.9(060519),24203/44389, o)l @ )
. W [s00 OC SensEaNT] ALIGN AUTO__[09:18:05 AM ul 23, 2019 5
Center Freq 2.480000000 GHz #Avg Type: RMS | 5 requency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20 e
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1116 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
StartFreq|
S " 2478500000 GHz
% |
A
o I StopFreq
N 2.481500000 GHz
o CF Step
- 300.000 kHz|
lAuto Man|
a0
o Freq Offset|
. 0 He|
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

=9

Tosrs

HIGH CHANNEL
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.3.3. BLE (1Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit

(MHz)

Low

2402

0.6570

0.5

Middle

2440

0.6900

0.5

High

2480

0.7020

0.5

(=N

HIGH CHANNEL
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Keysight Spectrum Analyzer - APVO.9(060519),24293/44389, MOR-RP =SR[N Keysight Spectrum Analyzer - APv09(060519),24293/44389, MOR-RP
T T [ senseanT ALIGN AUTO __[10:22:53 AM Jul19, 2019 r R [500 D | SENSEINT] [ ALIGNAUTO [10:28:03 AHJul18, 2019
v Type: RS e[ s osg|  Frequency [Center Freq 2.440000000 GHz #Avg Type: RMS Taoefioaise)  Frequency
NG Wide —>= Trig: FreeRun AvglHold: 2020 TYPE{ MY PNo-Wide == Trig: Free Run Avg|Hold: 20/20 Treelm ¢
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oer|P
Auto Tune| Auto Tune|
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dBidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 2402000000 GHz 20 2.440000000 GHz
06 100
StartFreq| StartFreq
S0 .| 2400500000 GHz oo 7 { 0 2.438500000 GHz
X %
o Stop Freq| o Stop Freq|
2403500000 GHz 2.441500000 GHz
200 20
o . b CF Step - CF Step
300.000 kHz] 300.000 kHz
Auto Man| |Auto Man
00 00
o Freq Offset| - Freq Offset|
0Hz] Ik 0Hz|
500 0
[Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
s [ = [
B Keysight Spectram Analyeer - APVS9 060515) 24205/ 44365, MOR. R Tl )
. W [s00 OC SensEaNT] ALIGN AUTO__| 10:32:56 AM Jul 19, 2019 5
Center Freq 2.480000000 GHz #Avg Type: RMS | 5 requency
PNo-Wide == Trig: Free Run Avg|Hold: 20/20 e
IFGain:Low  #Atten: 40 dB oer|P
Auto Tune|
Ref Offset 1.16 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq|
2.480000000 GHz
StartFreq|
000 ’ L 2478500000 GHz
3¢ ()
7\
o StopFreq
N 2.481500000 GHz
o CF Step
- 300.000 kHz|
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.3.4. BLE (2Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.0920

0.5

Middle

2440

1.1160

0.5

High

2480

1.1120

0.5

HIGH CHANNEL
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 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 0.7 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

RESULTS
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.4.1. BLE (125 kbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.35 30 -27.650
Middle 2440 2.29 30 -27.710
High 2480 2.40 30 -27.600
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FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.4.2. BLE (500 kbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.36 30 -27.640
Middle 2440 2.14 30 -27.860
High 2480 2.45 30 -27.550
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FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.4.3. BLE (1Mbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.38 30 -27.620
Middle 2440 2.34 30 -27.660
High 2480 2.09 30 -27.910
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FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.4.4. BLE (2Mbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.35 30 -27.650
Middle 2440 2.15 30 -27.850
High 2480 2.07 30 -27.930
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9.5. 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 0.7 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
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FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

9.5.1. BLE (125 kbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.05
Middle 2440 2.00
High 2480 1.94
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FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

9.5.2. BLE (500 kbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.09
Middle 2440 1.92
High 2480 2.13
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FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

9.5.3. BLE (1Mbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency AV power
(MHz) (dBm)
Low 2402 217
Middle 2440 2.13
High 2480 1.87
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FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

9.5.4. BLE (2Mbps)

Tested By: 11993
Date: 2019-08-22
Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.16
Middle 2440 1.93
High 2480 1.88
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9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.6.1. BLE (125 kbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-2.29

8

-10.29

Middle

2440

-2.98

8

-10.98

High

2480

-3.06

8

-11.06
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FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.6.2. BLE (500 kbps)

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-2.55

8

-10.55

Middle

2440

-3.21

8

-11.21

High

2480

-3.30

8

-11.30

=
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

9.6.3. BLE (1Mbps)

Channel

Frequency
(MHz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-11.54

8

-19.54

Middle

2440

-11.78

8

-19.78

High

2480

-12.43

8

-20.43
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REPORT NO: R12935938-E1
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DATE: 2019-09-16
IC: 3048A-1868

9.6.4. BLE (2Mbps)

Channel | Frequency

(MHz)

PSD Limit
(dBm/3kHz) | (dBm/3kHz)

Margin
(dB)

Low 2402

-13.95 8

-21.95

Middle 2440

-14.31 8

-22.31

High 2480

-14.33 8

-22.33
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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9.7.1. BLE (125 kbps)
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PN de == Trig: FreeRun Avg|HoId 1onnno TYE(M PNO: Fast —»— 17ig: Free Run AvglHold: 10/10 TYPE(M ‘
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP.
Auto Tune Auto Tune
Ref Offset 11.16 dB Ref Offset 11.16 dB.
E%g idiv__Ref 30.00 dBm l%g idiv__Ref 30.00 dBm
20 CenterFreq 200 CenterFreq
00 2483500000 GHz ) 13, GHz
- 0 oo &
o StartFreq| - StartFreq|
e 2478500000 GHz a0 () 30.000000 MHz
00 ¢ " sl
- [ Stop Freq| 0 1 Stop Freq|
2488500000 GHz | 26.000000000 GHz|
500 0
Center 2.483500 GHz Span 10.00 MHz, ep| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
o Man| Auto
v
2.479 97 GHz 1.605 dBm 2.480 0 GHz -0.405 dBm
248639GHz  -39.494dBm 49600GHz  -39.944 dBm
248350GHz  41785dBm FreqOffset 74400GHz  -41.494 dBm FreqOffset
0He 255514GHz  -30385dBm 0 Hz|
s Igsmarus s Lgsmarus
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9.7.2. BLE (500 kbps)

B Keyvight Spectrum Analyer - APY9 S060515) 24293/ 435 [= o s 3 e [ErEE=
C SENSENT] ALLGH AUTO [09:14:56 AM Ju 23, 2019 Froquency I SENSEINT] ALIGN AUTO [09:15:32 A 10123, 2019 Froquency
vg Type: RMS TRacE] #Avg Type: RMS TRACE[| 13456
entorkreqr2400000000 GPsz Wide == Trig: Free Run Avu|Ho¥d: 1001100 b Ler Freq 13 015000000 GHZ Fast .J Trig: Free Run Avg\Hn{d: 10110 b
IFG #Atten: 40 dB oerlP FGainow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dgidiv__ Ref 30.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
2. CenterFreq 0| CenterFreq
10.0 'y 2.400000000 GHz| 0o 13015000000 GHz|
oo StartFreq 2o StartFreq|
o 2.395000000 GHz| " ‘ 30.000000 MHz|
00 300
9 . i " o w——
. Stop Freq . StopFreq|
) 2.405000000 GHz| - | ‘ 26000000000 GHz
Center 2.400000 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
R S ute Man) I pute Man
"Y1 muer e IR Hiter e
y z y m ¥ z - m
3N f 239999GHz 38738 dBm FreqOffset 3 N f 72060GHz  -40.083 dBm FreqOffset
4 0 Hz a N f 257760GHz  -31.708 dBm 0Hz
5 = 5 E
6 6
7 7
H H
10 10
1 . 1 d
s Lgsmams s Tgsmams
i Spectrum Analyze - APV S(0B0519) 24253 /A4389, T= e ) A — (==
[ & [sia oc [ senseant ALIGN AUTO _[09:17:46 AM Jul23, 2019 Frequency 00 T SENSEINT] T AUTO [09:18:20 A Jul23, 2015 Frequency
#Avg Type: RMS TRACE] S #Avg Type: RMS TRACE| 56
ol GPHNZ ide ___‘ Trig: Free Run AvglHold: 1001100 Center Freq 13 015000000 GHZF.S‘ == Trig: FreeRun AvglHold: 10/10 e
w #Atten: 40 dB IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
01 2.440000000 GHz| 0o 13015000000 GHez|
o] ¢
oo 100
O StartFreq| StartFreq|
o 2.435000000 GHz| a0 30.000000 MHz|
0 o 0
0o TuT.] — e
Stop Freq| o Stop Freq|
2.445000000 GHz| 26000000000 GHz
20 600
. ep| Start 30 MHz Stop 26.00 GHz CF Step)|
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
A Man| Auto Man|
oo ) I N 2.440 0 GHz
. Freq Offset 2N 48800 Ghiz FreqOffset|
o OHz g N zs SYBEGHI | OHz
s
8
9
Center 2.440000 GHz Span 10.00 MHz b |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
s [ s fra——
[B Keysight Spectrum Analyzer - APVO.9(060519) 24293/4438 =S K:ys\qmswﬂwm Anavym Awssmsnmmzmm ==
L] ®_ ]sa oc T senseanT ALIGTAT0_ (092055 W23, 019 Frequency I SENSEINT] [ AIGNAUTO [09:21:32 A 0123, 2019 Frequency
#Avg Type: RI S #Avg Type: RMS ce| 56
enter Freq 2.483500000 Gpl;!z G == Trig: FreeRun Avg|Hold: 1onnno TYPE[M I__er Freq 13 015000000 ?n'gzi st .J rig: Free Run Avg|Hold: 10/10 TYPE[M +
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerlP.
Auto Tune Auto Tune
Ref Offset 11.16 dB Ref Offset 11.16 dB
10 dBidiv___Ref 30.00 dBm 10 dBidiv__ Ref 30.00 dBm
Log Log
20 CenterFreq 200 CenterFreq
00 ) 2.483500000 GHz| ) 13 GHe|
o0 . o ¢
o StartFreq| - StartFreq|
e 2478500000 GHz a0 30.000000 MHz
9 o sy
- | Stop Freq| 0 1 | Stop Freq|
2.488500000 GHz| | 26000000000 GHz
60.0 500
Center 2.483500 GHz Span 10.00 MHz, Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
= o Man| Auto
247975 GHz 2.956 dBm 2.480 0 GHz 265 dBm
248538GHz 39528 dBm 49600GHz  -39.393 dBm
248350 GHz 43092 dBm FreqOffset 7.440 0 GHz 44147 dBm FreqOffset
OHz 253722GHz  -32.066 dBm 0Hz
s Igsmarus s Lgsmarus
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9.7.3. BLE (1Mbps)

[B3 Keysight Spectrum Analyzer - APVS.9 060515) 24293/44389, MOR. R [= o s 3 e [ErEE=
T [ senseant ALIGH AUTO _[10:25:34 A Ju 19, 2019 = SENSEINT] ALIGN AUTO [ 10:26:33 A 19, 2019 =
enter Freq 2.400000000 GHz ) #Avg Type: RMS TRAGE] requency nter Freq 13 015000000 GHz | #Avg Type: RMS TRACE 5 requency
PNO-Wide == Trig: Free Run Avg|Hold: 1001100 b | Fast == Trig: Free Run Avg|Hold: 10110 b |
:Low #Atten: 30 dB oetlP FGainow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dgidiv__ Ref 20.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
100 Q CenterFreq 0| CenterFreq
00 2.400000000 GHz| 0o 13015000000 GHz|
100
w0 StartFreq 2o StartFreq|
e < 2.395000000 GHz| " 30.000000 MHz|
00 300
j[ . ' Stop Freq . StopFreq|
) 2.405000000 GHz| - | 26000000000 GHz
Center 2.400000 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
R S ute Man) I pute Man
4N 1 240200 GHz. 3578 dBm 1N 1 24020 GHz 0.669 dBm
2 N i 240000GHz 39864 dBm 2 N f 48040GHz 49854 dBm
3N f 239999GHz 39818 dBm FreqOffset 3 N f 72060GHz  -48.887 dBm FreqOffset
4 0 Hz a N f 266962GHz  41545dBm 0 Hz|
5 = 5 E
6 6
7 7
8 8
9 9
10 10
1 . 1 d
s Lgsmams s Tgsmams
I Spectrum Analyzer - APu9 (060519) 24293/ 4389, MOR.RP. T e e T — (==
W [s0a oc NSEINT] ALTGN AUTO__[10:30:52 AM Jul19, 2019 Frequency 00 I SENSEINT] T AUTO [10:31:52 AM 19, 2015 Frequency
#Avg Type: RMS TRACE] 5 #Avg Type: RMS TRAcE] 5o
ol GPHNZ ide ___‘ Trig: Free Run AvglHold: 1001100 Center Freq 13 015000000 GHzF“‘ == Trig: FreeRun AvglHold: 10/10 e
#Atten: 30 dB IFGain:Low #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dBidiv  Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
0 2.440000000 GHz| 0o ¢ 13015000000 GHez|
¢ o0
a0 s
StartFreq| StartFreq|
o 2.435000000 GHz| a0 30.000000 MHz|
200
. 00
oo StopFreq o O StopFreq
2.445000000 GHz| 26000000000 GHz
100 600
o ep| Start 30 MHz Stop 26.00 GHz CF Step)|
. 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man|
e N 2.440 0 GHz 1,822 dBm
» FreqOffset 2 N 43800GHz 49976 dBm Freqoffset
1 OHz @ N 25389 4 Gris 0Hz
. s
8
9
Center 2.440000 GHz Span 10.00 MHz b |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
s [ s fra——
[ B Keysight Spectrum Analyzer - APVO.9(060519) 24293/44389, MOR-RP =S K:ys\qmswﬂwm Anavym Amsmsnmmzmm MOR-RP. [E=E[E
L] ®_ ]sa oc T senseanT ALIGUAT0 (103508 0,019 = I SENSEINT] [ AIGNAUTO [10:35:49 AM2ul15, 2019 =
enter Freq 2.483500000 GHz . #Avg Ty 5 requency nter Freq 13 015000000 GHz | #Avg Type: RM \CE] 56 requency
PNO: Wide —— Trig: Free Run Avg|HoId 1onnno TYE(M PNO: Fast —»— 17ig: Free Run AvglHold: 10/10 TYPE(M ‘
#Atten: 30 dB oerlP IFGain:Low #Atten: 40 dB oerlP.
Auto Tune Auto Tune
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dBidiv__ Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
100 <> CenterFreq| 00 CenterFreq|
I 2.483500000 GHz| ) 13 GHz
100 000
ot StartFreq| - StartFreq|
oo 2478500000 GHz a0 30.000000 MHz
a0
50.0 0o O
00 0 URVRR FPIEN DOr_A h StopFreq ool 1 143 TR StopFreq
T 2.488500000 GHz| 26000000000 GHz
700 ) wl
Center 2.483500 GHz Span 10.00 MHz, e Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
v 2 Man) pute
2480 01 GHz. 3.041 dBm 2.480 0 GHz 2,954 dBm
248749GHz  42719dBm 2 49600GHz  -50936 dBm
2483 50 GHz -56.990 dBm FreqOffset 3 7.440 0 GHz -50.958 dBm FreqOffset
OHz 4 255377GHz 41863 dBm 0Hz
= 5 E
6
7
8
9
10
L 1" 3
Igsmarus s Lgsmarus
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9.7.4. BLE (2Mbps)

B Keysight Spectrum Analyzer - APY9 S(060519) 24293/ 44389, MOR-RP. [= o s 3 e [ErEE=
T [ senseant ALIGH AUTO _[10:39:30 AM 1l 19, 2019 = SENSEINT] [ AIGNAUTO [10:45i55 AM2ul1, 2019 =
enter Freq 2.400000000 GHz ) g Type: RMS TRACE] requency nter Freq 13 015000000 GHz Type: RMS TRAC 5 requency
PNO-Wide == Trig: Free Run Avg|Hold: 1001100 b | Fast == Trig: Free Run Avg|Hold: 10110 b |
:Low #Atten: 30 dB oetlP FGainow #Atten: 40 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dgidiv__ Ref 20.00 dBm 10 deidiv__Ref 30.00 dBm
Log Log
100 Q CenterFreq 0| CenterFreq
00 2.400000000 GHz| 0o 13015000000 GHz|
100 000
w0 1} StartFreq 2o StartFreq|
* f 2.395000000 GHz| - T 30.000000 MHz|
00 00 q
j[ . Stop Freq . \ | StopFreq|
) 2.405000000 GHz| - i I | 26000000000 GHz
Center 2.400000 GHz Span 10.00 MHz, CF Step| 'Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
R S ute Man) I pute Man
4N 1 240201 GHz 3599 dBm 1N 1 24020 GHz -0.252 dBm
2 N i 240000GHz  -27.083 dBm 2 N f 48040 GH: 48134 dBm
3N f 240000GHz  -27.083 dBm FreqOffset 3 N f 72060GHz 49126 dBm FreqOffset
4 0 Hz a N f 23998GHz  -36.249dBm 0Hz
5 5 E
6 6
7 7
8 8
9 9
10 10
1 1 d
s Lgsmams s Tgsmams
I Spectrum Analyzer - APu9 (060519) 24293/ 4389, MOR.RP. T e e T — (==
W [s0a oc NSEINT] ALTGNAUTO_[10:49:51 AM Jul19, 2019 Frequency 00 I SENSEINT] T AUTO [10:50:49 AM Dl 19, 2015 Frequency
#Avg Type: RMS TRACE 5 #Avg Type: RMS TRACE] 56
ol GPHNZ ide ___‘ Trig: Free Run AvglHold: 1001100 Center Freq 13 015000000 GHZ st > Trig: FreeRun AvglHold: 10/10 e
#Atten: 30 dB FGeintow #Atten: 40 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dBidiv  Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
CenterFreq . CenterFreq
0 2.440000000 GHz| 0o 13015000000 GHez|
9 o0
a0 100
StartFreq| StartFreq|
o 2.435000000 GHz| a0 30.000000 MHz|
200
. 00
oo StopFreq o 1) [ ] StopFreq
2.445000000 GHz| 26000000000 GHz
100 600
oo ep| Start 30 MHz Stop 26.00 GHz CF Step)|
. 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Auto Man| Auto Man|
e N 2.440 0 GHz
. Freq Offset 2N 48800 Ghiz FreqOffset|
. OHz | N 25327 3 orie oHz
. s
8
9
Center 2.440000 GHz Span 10.00 MHz b |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) « i »
s [ s fra——
[ B Keysight Spectrum Analyzer - APVO.9(060519) 24293/44389, MOR-RP =S K:ys\qmswﬂwm Anavym Amsmsnmmzmm MOR-RP. [E=E[E
L] ®_ ]sa oc T senseanT ALIGTAT0 103415 M1 0,019 = I SENSEINT] [ AIGNAUTO _[10:5%:56 A 2ul15, 2019 =
enter Freq 2.483500000 GHz . #Avg Ty 5 requency nter Freq 13 015000000 GHz #Avg Type: RMS \CE] 56 requency
PNO: Wide —— Trig: Free Run Avg|HoId 1onnno TYE(M PNO: Fast —»— 17ig: Free Run AvglHold: 10/10 TYPE(M ‘
#Atten: 30 dB oerlP IFGain:Low #Atten: 40 dB oerlP.
Auto Tune Auto Tune
Ref Offset 1.16 dB Ref Offset 1.16 dB
10 dBidiv__ Ref 20.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
0.0 <> CenterFreq 200 CenterFreq
)00 2.483500000 GHz| ) 13 GHz
100 000
ot StartFreq| - StartFreq|
oo 2478500000 GHz a0 30.000000 MHz
a0 10
500 00
00 0 VPV VN . A StopFreq ool {f O | o Stop Freq
i 2.488500000 GHz| X 26000000000 GHz
700 ) wl
Center 2.483500 GHz Span 10.00 MHz, ep| Start 30 MHz Stop 26.00 GHz CF Step)|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
v 2 Man) pute
2480 00 GHz. 3.062 dBm 2.480 0 GHz 1.389 dBm
248750GHz 43083 dBm 2 49600GHz  -50641dBm
248350 GHz 58,950 dBm FreqOffset 3 7.440 0 GHz 51645 dBm FreqOffset
OHz 4 259669GHz 41939 dBm 0Hz
= 5 E
6
7
8
9
10
L 1" 3
Igsmarus s Lgsmarus
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10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (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 120 kHz for peak and/or
quasi-peak detection measurements in the 30-1000MHz range, 9kHz for peak and/or quasi-
peak detection measurements in the 0.15-30MHz range and 200Hz for peak and/or quasi-peak
detection measurements in the 9 to 150kHz range. Peak detection is used unless otherwise
noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements. For average measurements above 1GHz,
the resolution bandwidth and video bandwidth are set as described in ANSI C63.10:2013 for the
applicable measurement. The particular averaging method used for this test program was RMS.

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 18 GHz
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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3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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10.2.

10.2.1.

Antenna 1

BLE (125 kbps)

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

(osTest Facility: UL Morrisville 2019 Jul 24 18:24:88
Restricted Bondedge
Project Number: 12935938
15 cl \;ntf Microsoft
Test Location: S-SAC
Mode: 1Tx, BLE, 24@2MHz
195 Tested by: 11993
gl:
85 /‘\
- [
N Peak Limit (dBuU/m " \
3 75 \
|
=
[} ( \
=| Average Limit (dBulU/m) J \
5 = | ‘
2 /
45 "" l . " . l“ hulee bl oi ;Luﬂ I ‘ ‘ " ‘,“41 Lo uml Ll IHHHLMW m Hmll " AAII.HAMA Ladl L IE m ‘ Al } \ el
} |
{
35 a 3 Ja ;
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Tupe Sweep Pta  #Supa/Mode Lobel Ronge (GHz) RBW/VBY Ref/fttn  Det/fAvg Type Sueep Pis  #Swps/Mode  Label
1:2.31-2.415 1M(-6cB)/3M 187/18 PEAK/Pur Avg(RM3)  2Bnsec(huto) 8880  MAXH Horizontal 2:2.31-2.415 1M(-6dB)/3M 187/18 AVER/Pur Rvg(RMS)  2BmsecChuta) BBBB  3BATAUG Horizontal - A
Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 239 35.04 | Pk 31.9 -24 0 42.94 - 74 -31.06| 270 387 H
2 * ** ) 37587| 38.12 | Pk 31.8 -24 0 45.92 - - 74 -28.08 | 270 387 H
3 * ** 239 25.19 |RMS| 31.9 -24 .83 33.92 54 -20.08 270 387 H
4 [***234216| 26.02 |RMS| 316 -23.7 .83 34.75 54 -19.25 270 387 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1ZiTest Facility: UL Morrisville 2819 Jul 24 18:32:58
Restricted Bondedge
= Project Number: 12935938
1 Client: Microsoft
Test Location: S-SAC
Mode: 1Tx, BLE, 2402MHz
185 Tested by: 11933
95
8':
I ) .
~ Peak Limit (dBulU/m’
3 75 ~
m
o
6':
55 Average Limit CdBuly/m)
2
4': o 4‘
(u)
4 3
35 @ 5
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Ronge (Gfiz) REN/UBN Ref/Attn Dal/fvg Tupe Sueep Pts  iSupa/fiods Lobel Ronge (G2) REW/UBU Ref/Attn  Det/vg Tupe Sweep Plo  Fowps/fode Label

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 239 34.72 | Pk 31.9 -24 0 42.62 - - 74 -31.38| 248 182 Vv

2 * **234501| 37.69 | Pk 31.6 -23.7 0 45.59 - - 74 -28.41| 248 182 Vv

3 * ** 239 25.3 |RMS| 31.9 -24 .83 34.03 54 -19.97 - - 248 182 Vv

4 [***234183| 26.76 |RMS| 31.6 -23.7 .83 35.49 54 -18.51 - - 248 182 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1ZI:Ttsst Facility: UL Morrisville 2819 Jul 24 21:16:37

Restricted Bondedge
= Project Number: 12935938

1 Client: Microsoft
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz

185 Tested by 11993

gl:

85 I

75 ﬁ\ Peak Limit (dBuU/m)
65 \g \

| Average Limit (dBulU/m)

CdBul/m)

55

2.46 189, 3MHz/ 2.563
Frequency (GHz)

Range (GHz) Ref/Attn  Det/fvg Tup S #Supa/Mode  Lobel
Hor i zont

REW/UBI Type ueep Pta Ronge (GHz) RBU/VBY
1:2.46-2.563 MC-6cB) /34 18718 PEAK/Pur Avg(RMS)  2Bmsec(Auto) 8088  HAXH tal { 2:2.46-2.563 M(-6c8

Ref/Attn  Det/Avg Type Sueep Pis  Fowps/fode Label
6eB)/M  187/18  AVER/Pur Avg(RMS) 2Besecthuta) 8808  3BOTAVG  Horizo

atal - A

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 24835 | 36.28 | Pk 32.3 -24.5 0 44.08 - - 74 -29.92 58 111 H

2 **2.50047 | 38.09 | Pk 32.4 -24.6 0 45.89 - - 74 -28.11 58 111 H

3 * **2.4835| 25.86 |[RMS| 32.3 -24.5 .83 34.49 54 -19.51 - - 58 111 H

4 [***248387| 26.5 |RMS| 323 -24.5 .83 35.13 54 -18.87 - - 58 111 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

1ZKTest Facility: UL Morrisville 2819 Jul 24 21:23:38
Restricted Bondedge
= Project Number: 12935938
1 Client: Microsoft
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
185 Tested by: 11933
95
8':
I
~ Peak Limit (dBulU/m)
3 75 »
m
o
6':
Averoge Limit (dBuU/ml
55 e
@
I
4': fuc
3 4
35 =} 9,
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Ronge (Gfiz) REN/UBN Ref/Attn Dal/fvg Tupe Sueep Pts  iSupa/fiods Lobel Ronge (G2) REW/UBU Ref/Attn  Det/vg Tupe Sweep Plo  Fowps/fode Label

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 24835 | 36.77 | Pk 32.3 -24.5 0 44.57 - - 74 -29.43 | 226 245 Vv
2 * ** ) A48756| 44.11 | Pk 32.3 -24.5 0 51.91 - - 74 -22.09| 226 245 Vv
3 * **2.4835| 26.66 |RMS| 32.3 -24.5 .83 35.29 54 -18.71 - - 226 245 Vv
4  [***2.48745| 27.14 |RMS| 323 -24.5 .83 35.77 54 -18.23 - - 226 245 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Test Focility: UL Morrisville 2819 Jul 24 17:21:52
15 g
Rodicted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: 5-SAC
Mode: 1Tx, BLE, 2482MHz
g5 Tested by: 11993
85
‘eak Limit (dBul/m
75
e
3 5
3 6
I
o .
- Avg Limit (dBulV/m)
55
35 R TTR A AOPTRTLADRNTIN! TPUPR TOOORML  S® .. i il
I ol A
25
1 18 18
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Type Sueep Pta  #Supa/Mode Lobel Ronge (BHz) RBUI/VBY Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
13 HC-6cB)/30k  187/18 PERK/Fur Avg(RHS)  Auto 6088 HAXH Horizontal | 3:3-18 1H(-68)/38k  §7/8 PEAK/Fur Avg(RIS)  Auto 18k NAKH Horizontal
WWKTESt Facility: UL Morrisville 2819 Jul 24 17:21:52
Rodioted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 2482MHz
g5 Tested by: 11993
85
Peak Limit (dBul/m>
75
E
3 5
3 6
@
S .
S Avg Limit CdBuU/m)
55
45 & [R5
@ o Q
c
& E
3D ¥
25
1 18 18
Frequency (GHz)
Rarge (GH2) RO/ Ref/Attn  Det/fvg Tope Sweep Pt 5upo/liode  Lobel Ronge (1) REW/UBU Ref/Bitn  Det/Avg Tope Swcep Pis Fowps/Mode Label

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 **1.91217 | 39.64 | PK2 31.1 -22.4 0 48.34 - - 74 -25.66 275 152 H
**1.91233 | 27.69 | MAvl | 31.1 -22.4 .83 37.22 54 -16.78 - - 275 152 H

6 **1.9116 42.25 | PK2 31.1 -22.4 0 50.95 - - 74 -23.05 97 224 \Y
**1.91097 | 30.31 [ MAvl| 31.1 -22.4 .83 39.84 54 -14.16 - - 97 224 \Y

3 * *% 363186 | 43.4 PK2 32.9 -31.9 0 44.4 - - 74 -29.6 291 140 H
* *¥% 363285 | 31.54 | MAvl | 329 -31.9 .83 33.37 54 -20.63 - - 291 140 H

4 |***1325957| 34.28 | PK2 39 -24.7 0 48.58 - - 74 -25.42 91 273 H
* *¥% 13.25964| 22.51 | MAvl 39 -24.7 .83 37.64 54 -16.36 - - 91 273 H

5 |***15.70333| 345 PK2 40.2 -22.4 0 52.3 - - 74 -21.7 161 240 H
* *¥%15.70299| 21.83 | MAvl | 40.2 -22.4 .83 40.46 54 -13.54 - - 161 240 H

8 * **% 365768 | 43.25 | PK2 32.9 -32 0 44.15 - - 74 -29.85 106 221 \Y
* **% 365989 | 31.61 | MAvl | 329 -32.1 .83 33.24 54 -20.76 - - 106 221 \Y

9 **%499944 | 435 PK2 34.2 -31.1 0 46.6 - - 74 -27.4 102 101 \Y
* *% 499938 | 29.08 | MAvl | 34.2 -31.1 .83 33.01 54 -20.99 - - 102 101 \Y

10 |***11.34782| 33.52 | PK2 38 -23 0 48.52 - - 74 -25.48 227 244 \Y
* *¥%11.34827| 21.34 | MAvl 38 -23 .83 37.17 54 -16.83 - - 227 244 \Y

2 3.21168 39.64 Pk 33.1 -32.8 0 39.94 - - - - 0-360 | 101 H
7 3.24251 42.3 Pk 33.1 -32.9 0 42.5 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

MID CHANNEL RESULTS

IWKTESt Focility: UL Morrisville 2819 Jul 24 18:44:42
Rodicted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 244BMHz
g5 Tested by: 11993
85
eak Limit (dBul/md
75
E
3 5
3 6
@
< .
- Avg Limit (dBulU/m)
55
45 5
| > 4
\
MWMW 3 I
35 . o ™ L G pui
W e Wit e »
25
1 18 18
Frequency (GHz)
Ronge (GHiz) ROU/UB Ref/Attn  Det/fvg Tupe Sacep Pts dSupaffiode Lohel Ronge (GH2) REU/UBU Ref/Aitn  Det/Avg Tupe Sacep Pis  Fowps/Mode Label ‘
1:1°3 H(-6cB)/30k  187/18 PERK/Fur Avg(RHS)  Auto 6080 Hax Horizontal | 3:3-18 1H(-68)/38k  §7/8 PEAK/Fur Avg(RIS)  Auto 18k NAKH Horizontal
IWKTESt Facility: UL Morrisville 2819 Jul 24 18:44:42
Rodioted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 244BMHz
g5 Tested by: 11993
85
Peak Limit (dBul/m>
75
E
3 5
3 6
@
T .
S Avg Limit CdBuU/m)
55
45 6 8
% fu] =}
9 8
35 W g
25
1 18 18
Frequency (GHz)
Range (6Hz) REM/VB Ref/fittn  Det/Avg Tupe Sueep Pts  Soups/liode Lobel Ronge (6Hz) REW/UEH Ref/Attn  Det/Avg Type Sucep Pis  Fowps/fode Label

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 **1.92071 | 39.19 | PK2 31.2 -22.4 0 47.99 - - 74 -26.01 324 160 H
**1.91992 | 27.03 [ MAvl | 31.2 -22.4 .83 36.66 54 -17.34 - - 324 160 H

6 **1.91079 | 42.77 | PK2 31.1 -22.4 0 51.47 - - 74 -22.53 96 230 \Y
**1.91061 | 30.51 [ MAvl| 31.1 -22.4 .83 40.04 54 -13.96 - - 96 230 \Y

7 * *¥% 284059 | 43.29 | PK2 32.1 -25.8 0 49.59 - - 74 -24.41 105 191 \Y
* *¥% 284063 | 31.02 | MAvl | 32.1 -25.8 .83 38.15 54 -15.85 - - 105 191 \Y

3 * *¥% 49984 | 39.59 | PK2 34.2 -31.1 0 42.69 - - 74 -31.31 201 175 H
* *¥% 499823 | 27.51 | MAvl | 34.2 -31.1 .83 31.44 54 -22.56 - - 201 175 H

4 * *¥% 946224 | 35.28 | PK2 37 -26.2 0 46.08 - - 74 -27.92 68 337 H
* *¥% 946223 | 23.37 | MAvl 37 -26.2 .83 35 54 -19 - - 68 337 H

5 |***12.25985| 34.68 | PK2 38.9 -23.7 0 49.88 - - 74 -24.12 17 325 H
* *¥%12.25982| 22.36 | MAvl | 38.9 -23.7 .83 38.39 54 -15.61 - - 17 325 H

9 * **% 364763 | 40.24 | PK2 32.9 -31.9 0 41.24 - - 74 -32.76 222 309 \Y
* **% 364777 | 28.22 | MAvl | 329 -31.9 .83 30.05 54 -23.95 - - 222 309 \Y

10 | ***4.98877 | 39.13 | PK2 34.1 -31.1 0 42.13 - - 74 -31.87 114 262 \Y
* *¥% 498965 | 27.52 | MAvl | 34.1 -31.1 .83 31.35 54 -22.65 - - 114 262 \Y

2 3.19001 39.03 Pk 33.1 -32.5 0 39.63 - - - - 0-360 | 199 H
8 3.23001 42.01 Pk 33.1 -32.8 0 42.31 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

IWKTESt Focility: UL Morrisville 2819 Jul 24 19:56: 31
Rodicted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 2488MHz
g5 Tested by: 11993
85
eak Limit (dBul/md
75
E
3 5
3 6
@
S .
- Avg Limit (dBulU/m)
55
45 i 4 5
o 2
Y i), 3 I
35 F Sy A Lot - ,.a PR T ale _—
M W bl
25
1 18 18
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Type Sueep Pta  #Supa/Mode Lobel Ronge (GHz) RBUI/VBY Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
1:1°3 H(-6cB)/30k  187/18 PERK/Fur Avg(RHS)  Auto 6080 Hax Horizontal | 3:3-18 1H(-68)/38k  §7/8 PEAK/Fur Avg(RIS)  Auto 18k NAKH Horizontal
IWKTESt Facility: UL Morrisville 2819 Jul 24 19:56: 31
Rodioted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 248BMHz
g5 Tested by: 11993
85
Peak Limit (dBul/m>
75
E
3 5
3 6
@
T .
S Avg Limit CdBuU/m)
55
9
45 65 8 A
=} | aQ
Q
B T i adm s
25
1 18 18
Frequency (GHz)
Range (@Hz) REW/VB Ref/fitin  Det/Avg Tgpe Sueep Pto  TSwps/fode Lobel Range (612 REW/ VW Ref/Attn Det/Avg Type Suesp Pis  Foups/Mode Label

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 **1.91854 | 40.16 | PK2 31.2 -22.4 0 48.96 - - 74 -25.04 332 101 H
**1.9185 28.07 | MAvl | 31.2 -22.4 .83 37.7 54 -16.3 - - 332 101 H

6 **1.92849 | 40.34 | PK2 31.2 -22.4 0 49.14 - - 74 -24.86 98 227 \Y
**1.92806 | 29.32 | MAvl | 31.2 -22.4 .83 38.95 54 -15.05 - - 98 227 \Y

3 * *¥% 47036 | 39.63 | PK2 34 -31.7 0 41.93 - - 74 -32.07 92 126 H
* *¥% 470196 | 27.65 | MAvl 34 -31.7 .83 30.78 54 -23.22 - - 92 126 H

4 * *¥%12.2604 | 34.36 | PK2 38.9 -23.7 0 49.56 - - 74 -24.44 113 170 H
* *¥%12.26068| 22.24 | MAvl | 38.9 -23.7 .83 38.27 54 -15.73 - - 113 170 H

5 |***15.41641| 34.03 | PK2 39.9 -21.7 0 52.23 - - 74 -21.77 270 223 H
* *¥%15.41661| 21.65 | MAvl | 39.9 -21.7 .83 40.68 54 -13.32 - - 270 223 H

7 * *¥% 1498853 | 41.11 | PK2 34.1 -31.1 0 44.11 - - 74 -29.89 91 253 \Y
* *% 198878 | 28.6 |MAvl| 34.1 -31.1 .83 32.43 54 -21.57 - - 91 253 \Y

8 |***11.68576| 33.92 | PK2 38.4 -24 0 48.32 - - 74 -25.68 85 283 \Y
**%11.6856 | 21.8 |MAvl | 384 -24 .83 37.03 54 -16.97 - - 85 283 \Y

9 |***1537808| 33.6 PK2 39.9 -21.7 0 51.8 - - 74 -22.2 86 306 \Y
* *¥%15.37861| 21.38 | MAvl | 39.9 -21.7 .83 40.41 54 -13.59 - - 86 306 \Y

2 3.20585 38.93 Pk 33.1 -32.7 0 39.33 - - - - 0-360 | 199 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1 DATE: 2019-09-16

FCC ID: C3K1868 IC: 3048A-1868
10.2.2. BLE (500 kbps)

Antenna 1

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZKTEst Facility: UL Morrisville 2819 Jul 24 22:32:47
Restricted Bondedge
= Project Number: 12935938
1 Client: Microsoft
Test Location: S-SAC
Mode: 1Tx, BLE, 2402MHz
185 Tested by: 11933
gl:
85 ' \
I ) .
~ Peak Limit (dBuU/m2 \
3 75
j \
[ia]
o
65 \‘
Average Limit CdBuly/m) \
55 2 -
2. 31 1@ .5MHz/ 2.415
Frequency (GHz)
Ronge (Gfiz) REN/UBN Ref/Attn  Dal/fvg Tupe Sucep Pts  iSupa/fiods Lobel Ronge (G2) REW/UB Ref/Attn  Det/vg Tupe Sweep Plo  Fowps/fode Label
112,312,415 HC6B)/3  16/18  PERC/Pur Avg(RMS) 2Bnsec(Auto) SOEB  HAXH Horizontal | 2:2.31-2.415  IN(-68)/3  187/18  AVER/Pur Avg(RIS) ZBrsecCPute) BBED JBTAUG  Horizontal - A
Lou CH Bandedge - H.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 239 35.59 | Pk 31.9 -24 0 43.49 - - 74 -30.51| 338 397 H

2 * **237637| 37.91 | Pk 31.8 -24 0 45.71 - - 74 -28.29 | 338 397 H

3 * ** 239 2498 |RMS| 31.9 -24 2.45 35.33 54 -18.67 - - 338 397 H

4 [***234208| 26.18 |RMS| 31.6 -23.7 2.45 36.53 54 -17.47 - - 338 397 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

1Zl:Ttsst Facility: UL Morrisville 2819 Jul 24 22:41:22
Restricted Bondedge
= Project Number: 12935938
1 Client: Microsoft
Test Location: S-SAC
Mode: 1Tx, BLE, 2402MHz
185 Tested by: 11933
95
8|:
I ) .
~ Peak Limit (dBulU/m’
3 75 ~
m
o
6|:
55 Average Limit CdBuly/m)
2
4|: ; YR TP ™ AL " K0T L
(&)
4 3
35 2 E
2. 31 1@ .5MHz/ 2.415
Frequency (GHz)
Ronge (Gfiz) REN/UBN Ref/Attn Dal/fvg Tupe Sueep Pts  iSupa/fiods Lobel Ronge (G2) REW/UBU Ref/Attn  Det/vg Tupe Sweep Plo  Fowps/fode Label
Low CH Bardedge - U.TST Rev 9.5 12 Jun 2819

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 239 3445 | Pk 31.9 -24 0 42.35 - - 74 -31.65| 357 346 Vv
2 * **237661| 37.54 | Pk 31.8 -24 0 45.34 - - 74 -28.66 | 357 346 Vv
3 * ** 239 25.12 |RMS| 31.9 -24 2.45 35.47 54 -18.53 - - 357 346 Vv
4 [***234199| 25.98 |RMS| 31.6 -23.7 2.45 36.33 54 -17.67 - - 357 346 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZI:Tssst Facility: UL Morrisville 2819 Jul 25 12:18:83
Restricted Bondedge

- Project Number: 12935938
1 Client: Microsoft

Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz

195 Tested by: 11993
gl:
85 ‘//—\
|
&
N \ Peak Limit (dBul/m)
> 75 |
2 I
3 |
6!:

= Limit (dBuU/m)

Joe il o PRI il Joii i " i dd b Dalddie i g ol

2.46 189, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/UBI Ref/Attn  Det/fvg Tupe Sueep Pta  #Supa/Mode Laobel Ronge (GHz) RBU/VBY Ref/fttn  Det/Avg Type Sueep Pis  #Swps/Mode  Label
112,462,563 MC-6B)/3  167/18  PERK/Por Avg(RMS) 2Bnsec(Auto) SOBE  HAXH Horizontal | 2:2.46-2.563  IM(-GB)/3  187/18  AVER/Pur vg(RNS) ZBusecCPute) GPEB JBWTAUG  Horizontal -

High CH Bandedge - H.TST Rev 9.5 12 Jun 26819

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)
1 * **2.4835| 37.89 | Pk 32.3 -24.5 0 45.69 - - 74 -28.31| 253 397 H
2 * ** ) A48748| 42.33 | Pk 32.3 -24.5 0 50.13 - - 74 -23.87 | 253 397 H
3 * **2.4835| 26.03 |RMS| 32.3 -24.5 2.45 36.28 54 -17.72 - - 253 397 H
4 [***248761| 26.65 |RMS| 32.3 -24.5 2.45 36.9 54 -17.1 - - 253 397 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

VERTICAL RESULT

[osTest Facility: UL Morrisville 2019 Jul 25 12:32:09
Restricted Bondedge
s it el
Test Location: S-SAC
Mode: 1Tx, BLE, 2488MHz
195 Tested by: 11993
95
8!:
I
< Peak Limit (dBulU/in)
3 75 !
m
S
E)l:
Average Limit CdBuU/m)
55 Deeee
@
F1S ———. y
4
35 g ¢
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/UBH Ref/Attn  Dat/fvg Type Susep Pts S5upa/Mode Lobel Ronge (6H) RBW/UBU Ref/Attn  Det/Avg Type Sueep Pls  Foups/Mode Label
High CH Bondedge - U.TST Rev 9.5 12 Jun 20819
Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * **2.4835| 37.22 | Pk 32.3 -24.5 0 45.02 - - 74 -28.98 | 244 171 Vv
2 * ** ) 48751| 44.62 | Pk 32.3 -24.5 0 52.42 - - 74 -21.58 | 244 171 Vv
3 * **2.4835| 26.93 |RMS| 32.3 -24.5 2.45 37.18 54 -16.82 - - 244 171 Vv
4 [***248751| 27.78 |RMS| 323 -24.5 2.45 38.03 54 -15.97 - - 244 171 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HARMONICS AND SPURIOUS E

MISSIONS

LOW CHANNEL RESULTS

11&Test Focility: UL Morrisville 2819 Jul 24 21:28:55
Rodicted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: 5-SAC
Mode: 1Tx, BLE, 2482MHz
g5 Tested by: 11993
85
‘eak Limit (dBul/m
75
e
3 5
3 6
I
< .
- Avg Limit (dBulV/m)
55
- 1 > M
D
VLA s -
35 e s Y o Mo bk L i b T L ORI
MW o s PR
25
1 18 18
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Type Sueep Pta  #Supa/Mode Lobel Ronge (BHz) RBUI/VBY Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
13 HC-6cB)/30k  187/18 PERK/Fur Avg(RHS)  Auto 6088 HAXH Horizontal | 3:3-18 1H(-68)/38k  §7/8 PEAK/Fur Avg(RIS)  Auto 18k NAKH Horizontal
11KTEst Facility: UL Morrisville 2819 Jul 24 21:28:55
Rodioted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 2482MHz
g5 Tested by: 11993
85
Peak Limit (dBul/m>
75
E
3 5
3 6
@
< .
S Avg Limit CdBuU/m)
55
1
=)
5 N
45 & 8 1B
2 Q & fe)
g
S e A AP e L e S
25
1 18 18
Frequency (GHz)
Rarge (GH2) RO/ Ref/Attn  Det/fvg Tope Sweep Pto  TSups/fiode Lobel Range (612 REW/UBH Ref/Attn  Det/Avg Type Seeep Pis  Foups/Mode Label

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 **1.92379 | 39.15 | PK2 31.2 -22.4 0 47.95 - - 74 -26.05 329 117 H
**1.92208 | 27.85 | MAvl | 31.2 -22.4 2.45 39.1 54 -14.9 - - 329 117 H

6 **1.91841 | 42.22 | PK2 31.2 -22.4 0 51.02 - - 74 -22.98 91 230 \Y
**1.9188 30.45 | MAvl | 31.2 -22.4 2.45 41.7 54 -12.3 - - 91 230 \Y

8 * *% 274904 | 42.23 | PK2 32.3 -25.8 0 48.73 - - 74 -25.27 107 217 \Y
* *% 274915 | 29.96 | MAvl | 323 -25.8 2.45 38.91 54 -15.09 - - 107 217 \Y

3 * *% 432238 | 40.46 | PK2 33.6 -31.9 0 42.16 - - 74 -31.84 73 278 H
* *¥% 432222 | 28.25 | MAvl | 33.6 -31.9 2.45 32.4 54 -21.6 - - 73 278 H

4 * *%499832 | 41.74 | PK2 34.2 -31.1 0 44.84 - - 74 -29.16 338 163 H
**¥%499842 | 28.21 | MAvl | 34.2 -31.1 2.45 33.76 54 -20.24 - - 338 163 H

5 * *¥%909324 | 35.56 | PK2 36.6 -25.7 0 46.46 - - 74 -27.54 303 145 H
**%90932 | 23.38 | MAvVl | 36.6 -25.7 2.45 36.73 54 -17.27 - - 303 145 H

9 * *% 499552 | 4291 | PK2 34.2 -31.1 0 46.01 - - 74 -27.99 93 228 \Y
**¥% 499569 | 29.13 | MAvl | 34.2 -31.1 2.45 34.68 54 -19.32 - - 93 228 \Y

10 |* **11.29004| 33.85 | PK2 38 -23 0 48.85 - - 74 -25.15 47 295 \Y
* *%11.2897 | 21.36 | MAvl 38 -23 2.45 38.81 54 -15.19 - - 47 295 \Y

11 |***17.81142| 33.71 | PK2 41.2 -20.8 0 54.11 - - 74 -19.89 23 282 \Y
* *¥%17.81083| 21.81 | MAvl | 41.2 -20.8 2.45 44.66 54 -9.34 - - 23 282 \Y

2 3.19668 39.09 Pk 33.1 -32.5 0 39.69 - - - - 0-360 | 199 H
7 3.23751 41.23 Pk 33.1 -32.9 0 41.43 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

MID CHANNEL RESULTS

IWKTESt Focility: UL Morrisville 2819 Jul 24 22:48:43
Rodicted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 244BMHz
g5 Tested by: 11993
85
eak Limit (dBul/md
75
E
3 5
3 6
@
S .
- Avg Limit (dBulU/m)
55
45 | 5 "
, 2
M,;w N 3 4 i
PN T e
25
1 18 18
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Type Sueep Pta  #Supa/Mode Lobel Ronge (GHz) RBUI/VBY Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel
1:1°3 H(-6cB)/30k  187/18 PERK/Fur Avg(RHS)  Auto 6080 Hax Horizontal | 3:3-18 1H(-68)/38k  §7/8 PEAK/Fur Avg(RIS)  Auto 18k NAKH Horizontal
IWKTESt Facility: UL Morrisville 2819 Jul 24 22:48:43
Rodioted Emissions 3-Meters
= Project Number: 12935938
18 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 244BMHz
g5 Tested by: 11993
85
Peak Limit (dBul/m>
75
E
3 5
3 6
@
T .
S Avg Limit CdBuU/m)
55
45 & 8 14
o )
e} o c
[
S e AN e W
25
1 18 18
Frequency (GHz)
Range (@Hz) REW/VB Ref/fitin  Det/Avg Tgpe Sueep Pto  TSwps/fode Lobel Range (612 REW/ VW Ref/Attn Det/Avg Type Suesp Pis  Foups/Mode Label

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 **1.91461 | 40.82 | PK2 31.1 -22.4 0 49.52 - - 74 -24.48 332 118 H
**1.91373 | 28.41 [MAvl | 31.1 -22.4 2.45 39.56 54 -14.44 - - 332 118 H

6 **1.91915 | 42.86 | PK2 31.2 -22.4 0 51.66 - - 74 -22.34 90 237 \Y
**1.91896 | 30.32 [ MAvl | 31.2 -22.4 2.45 41.57 54 -12.43 - - 90 237 \Y

7 * *¥% 279602 | 43.65 | PK2 32.2 -25.8 0 50.05 - - 74 -23.95 102 212 \Y
* *¥% 279624 | 31.72 | MAvl | 32.2 -25.8 2.45 40.57 54 -13.43 - - 102 212 \Y

3 * *% 377848 | 40.95 | PK2 33.4 -32.7 0 41.65 - - 74 -32.35 117 387 H
* *% 37786 | 2895 |MAvl | 334 -32.7 2.45 32.1 54 -21.9 - - 117 387 H

4 * *% 505067 | 40.1 PK2 34.2 -31.1 0 43.2 - - 74 -30.8 39 126 H
* *¥% 505082 | 27.51 | MAvl | 34.2 -31.1 2.45 33.06 54 -20.94 - - 39 126 H

5 |***11.95987| 33.71 | PK2 38.6 -23.8 0 48.51 - - 74 -25.49 241 277 H
**%11.96113| 219 |MAvl| 38.6 -23.8 2.45 39.15 54 -14.85 - - 241 277 H

9 * *% 499114 | 40.63 | PK2 34.1 -31.1 0 43.63 - - 74 -30.37 74 111 \Y
* *% 499256 | 28.51 | MAvl | 34.1 -31.1 2.45 33.96 54 -20.04 - - 74 111 \Y

10 |* **12.23108| 33.68 | PK2 38.9 -23.7 0 48.88 - - 74 -25.12 266 173 \Y
* *¥%12.23034| 22.25 | MAvl | 38.9 -23.7 2.45 39.9 54 -14.1 - - 266 173 \Y

8 3.18584 41.32 Pk 33.1 -32.5 0 41.92 - - - - 0-360 | 199 \Y
2 3.21585 39.26 Pk 33.1 -32.8 0 39.56 - - - - 0-360 | 199 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

~Test Facility: UL Morrisville

1

2819 Jul 25

18:59:26

Rodicted Emissions 3-Meters
185 PP?JE:t N\Tmbar“ 12935938
Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 2488MHz
g5 Tested by: 11993
85
eak Limit (dBul/md
75
E
3 5
3 6
@
S .
- Avg Limit (dBulU/m)
55
. : W
" 4 "
Mmu PP T 18 3 T
35 W*‘*‘“ MmN
25
1 18 18
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Type Sueep P #Supa/Mode  Lobel Ronge (GHz) RBUI/VBY Ref/fttn  Det/Avg Type Sueep Pts  #Swps/Mode Lobel ‘
1:1°3 HC-6cB)/30k  187/18 PERK/Fur Avg(RMS)  7T7ncec(Auto) 6038  HAXH Horizontal | 3:3-18 1H(-68)/38k  §7/8 PEAK/Fur Avg(RUS)  STdmsec(Auto) 18k MAXH Horizontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 2619
IWKTESt Facility: UL Morrisville 2819 Jul 25 18:59:26
Rodioted Emissions 3-Meters
185 Project N\:AmbEr“ 12935938
Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, 248BMHz
g5 Tested by: 11993
85
Peak Limit (dBul/m>
75
E
3 5
3 6
@
T .
S Avg Limit CdBuU/m)
55
5 5 1t
4 2 5 \d g
=]
4 o
c
35 T it i
25
1 18 18
Frequency (GHz)
Range (@Hz) REW/VB Ref/fitin  Det/Avg Tgpe Sueep Pto  TSwps/fode Lobel Range (612 REW/ VW Ref/Attn Det/Avg Type Suesp Pis  Foups/Mode Label
FCC Part15C 2.4GHz RSE.TST Rev 9.5 12 Jun 26819

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 **1.91767 | 40.25 | PK2 31.2 -22.4 0 49.05 - - 74 -24.95 151 104 H
**1.91758 | 28.14 | MAvl | 31.2 -22.4 2.45 39.39 54 -14.61 - - 151 104 H

2 * *¥% 283589 | 40.81 | PK2 32.1 -25.8 0 47.11 - - 74 -26.89 8 110 H
* *% 283588 | 28.6 |MAvl| 32.1 -25.8 2.45 37.35 54 -16.65 - - 8 110 H

5 **1.93165 | 41.98 | PK2 31.2 -22.4 0 50.78 - - 74 -23.22 87 218 \Y
**1.93051 | 29.42 [ MAvl | 31.2 -22.4 2.45 40.67 54 -13.33 - - 87 218 \Y

6 * *¥% 222567 | 38.09 | PK2 31.6 -23.3 0 46.39 - - 74 -27.61 106 201 \Y
* *¥% 222588 | 25.87 | MAvl | 31.6 -23.3 2.45 36.62 54 -17.38 - - 106 201 \Y

7 * *¥% 286313 | 43.82 | PK2 32.3 -25.9 0 50.22 - - 74 -23.78 105 223 \Y
* *¥% 286099 | 32.12 | MAvl | 323 -25.9 2.45 40.97 54 -13.03 - - 105 223 \Y

3 * *% 4,989 40.86 | PK2 34.1 -31.1 0 43.86 - - 74 -30.14 333 122 H
* *¥% 198869 | 28.32 | MAvVl | 34.1 -31.1 2.45 33.77 54 -20.23 - - 333 122 H

4 |***1228594| 33.42 | PK2 38.9 -23.7 0 48.62 - - 74 -25.38 14 360 H
* *¥%12.28476| 22.25 | MAvl | 38.9 -23.7 2.45 39.9 54 -14.1 - - 14 360 H

8 * *¥% 499926 | 42.18 | PK2 34.2 -31.1 0 45.28 - - 74 -28.72 94 101 \Y
* *% 499902 | 28.78 | MAvl | 34.2 -31.1 2.45 34.33 54 -19.67 - - 94 101 \Y

9 * *¥% 913204 | 35.55 | PK2 36.7 -25.7 0 46.55 - - 74 -27.45 234 393 \Y
**%913168 | 23.03 | MAvl | 36.7 -25.7 2.45 36.48 54 -17.52 - - 234 393 \Y

10 3.20835 38.15 Pk 33.1 -32.7 0 38.55 - - - - 0-360 | 101 H
11 3.21001 42.14 Pk 33.1 -32.8 0 42.44 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1 DATE: 2019-09-16

FCC ID: C3K1868 IC: 3048A-1868
10.2.3. BLE (1Mbps)

Antenna 1

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Test Faocility: UL Morrisville 2819 Jul 19 12:44:09
Restricted Bondedge

- Project Numker: 12935938
e Client: Microsoft

Test Locotion: 5-SAC
Mode: 1Tx, BLE, 2402MHz
1@ Tested hby: 11893

122

8%
- Peak Limiz CdBul/md //\\

CdBul/m3
~J
C

5= Average Limiz (dBulym)
2
4z o TERYYN PP A TR T TR FCRTOTT AP YWY i } 7SR 1 T W FATAAOAY
32 a 5
2.31 18.5MH=z/ 2.415

Fﬁﬁquﬁmcg (GHz»

Range (G RENTUBH Fef/fttn  Det/Avg Tope Sucep Pts  Foupa/liode Lohel Ronge (6Ho) REU/UBW Ref/Attn  DetAvg Tupe Sucsp Flo  Fowps/fode  Labe
1:2.31-2.415 M5B/ M 167/16 PERK/Pur fivg(RMS)  23nsec(huto) 5838 MAXH Horizental 2:2.31-2.415 THC-6dB) /3N 187/16 AUER/Pur Fvg(RMS)  2Bnsecthuta) 308 3BATAUS Horizontal - A

Low CH Bandedge - H.TST Rev 9.5 '2 Ju~ 2819

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 239 35.11 | Pk 31.9 -24 0 43.01 - - 74 -30.99 75 104 H

2 * **231799| 37.78 | Pk 31.7 -23.7 0 45.78 - - 74 -28.22 75 104 H

3 * ** 239 25.05 |RMS| 31.9 -24 2.07 35.02 54 -18.98 - - 75 104 H

4 [***231144| 25.64 |RMS| 31.7 -23.7 2.07 35.71 54 -18.29 - - 75 104 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

I:TEEt Facility: UL Morrisville 2819 Jul 19 12:55:44
Restricted Bondedge
Project Numker: 12935938

e Client: Microsoft
Test Locaticn: S-SAC

Mode: 1T, BLE, 2482MHz
185 Tested by: 11993

Peak Limiz (dBul/m)

(dBulU/m3
~
C

Limic CdBuly/m)

Average

=lpv}

%O‘T<“‘“

2.31 18.5MHz/ 2.415
Frequency (GHz)

Rango (G} REWFUBHT Fof/ittn  Det/Avg Tope Sucep Fts foupo/fiode Lobel Ronge (6D REW/VB Ref/Mttn  Dotifvg Tupo Sucp Fio  fowpo/fods Lol

Low CH Bandedge - V. TST Rev 9.5 "2 Jun 2819

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 239 36.21 | Pk 31.9 -24 0 44.11 - - 74 -29.89 | 241 120 Vv

2 * **234518| 37.76 | Pk 31.6 -23.7 0 45.66 - - 74 -28.34| 241 120 Vv

3 * ** 239 25.34 |RMS| 31.9 -24 2.07 35.31 54 -18.69 - - 241 120 Vv

4 [***234202| 26.99 |RMS| 31.6 -23.7 2.07 36.96 54 -17.04 - - 241 120 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (HIGH CHANNEL)

1EETest Facility: UL Morrisville 2819 Jul 19 15:18:36
Restricted Bondedge
= Project Numker: 12935938
e Client: Microsoft
Test Locotion: $-SAC
Mode: 1Tx, ELE, 2483MHz
195 Tested by: 11993
El
8% (
N }( Peak Limit (cBuU/m)
3 7%
@
<
6t
Averoge Limit CdBul/m)
\g‘j‘,\

2.46 18. 3MH=z/ 2.563
Freguency (GHz)

Range (G RENUB Fef/fttn  Det/Avg Tope Sueep Pts  Woupa/liode Lohel Ronge (6H2) REU/UBW Ref/Rttn  Det/Avg Tupe Sucsp Flo  Fowpo/fods  Lbel
1:2.46-2.563 1MC-6oB) /31 147/18 PERK/Pur Avg(RMS)  2Zmsec(futo) 6688 MAXH Horizental 2:2.46-2.563 1M(-6dB) /34 187/18 AVER/Pur Fvg(RM3)  26nsecChuta) EBEA  3BATAVG Horizontal - A

Marker| Frequency | Meter | Det | ATO072 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 24835 | 40.47 | Pk 32.3 -24.5 0 48.27 - - 74 -25.73| 259 356 H
2 * ** 24876 | 43.43 | Pk 32.3 -24.5 0 51.23 - - 74 -22.77 | 259 356 H
3 * ** 24835 26.83 |[RMS| 323 -24.5 2.07 36.7 54 -17.3 - - 259 356 H
4 * ** 24874 | 28.03 |[RMS| 323 -24.5 2.07 37.9 54 -16.1 - - 259 356 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

1EKTest Facility: UL Morrisville 2819 Jul 19 15:28:48
Restricted Bondedge
- Project Numker: 12935938
e Client: Microsoft
Test Location: S-SAC
Mode: 1Tx, ELE, 2482MHz
185 Tested by: 11993
El
5]
E
3 - Peak Limit (cBulU/m)
= 7E
0
S
62
Average Limit CdBulU/m]
52
| a
a,
45 it N
3 3
35 Dt Ml ospprste sy o= sv A et e o A AN SRS
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronge (G} REW/VB Fef/Abtn  Det/fvg Type Sueep Pta  foupa/fiode Lobel Range (G12) REW/IEU Ref /At Detifvg Tupe Sieep Plo  Foupo/fods Lobel

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)
1 * **2.4835| 41.23 | Pk 32.3 -24.5 0 49.03 - - 74 -24.97 | 249 316 Vv
2 * ** ) A8748| 44.45 | Pk 32.3 -24.5 0 52.25 - - 74 -21.75| 249 316 Vv
3 * ** 24835 | 27.57 |RMS| 32.3 -24.5 2.07 37.44 54 -16.56 - - 249 316 Vv
4  [***2.48739| 29.02 |RMS| 323 -24.5 2.07 38.89 54 -15.11 - - 249 316 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11,Tas: Facility: UL Morrisvi le 281¢ Jul 19 fE:25:16
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2482MHz
95 Teswed hy: 11533
a5
B Peak Limit (eBulU/md
7
E
S
3 [s]
@
-
~ Avg Limit CeBul/m)
55
45 ’
1
e -
o5

13
Frequercy (GFz)

FBL/UBW
W(60B1/30k  167/18

Range (GFz) Ref/fttr  Det/fug Ty
1113

g Tipe Suzep Pts
FERH/Pur Avg(RHS)  T7msec(huto)  6BAB  MAXH

ToupaMode Loz Ref/fttn  Det/fvg Tup

Ronge (RHz) [
Horizontal | 3:3-18

MC-6cB)/30k  §7/8

e Sucep Fie
PEAK/Fur RvgiRMS)  S7dnsec(Auto) "8k

#ups/Mode  Label
RKH Hor zontal

FCC PartiEC 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 12 Jun z8'9

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 fE:25:16
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2482MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55
45 4
0 o
€
_ G
33 #
o3
1 13 18
Frequercy (GFz)
Range (GF2) ] Ref/fttr Det/fvg Tpe Saep Frs oupaode  Lobal Ronge (G2 RVR Ref/fitn  Det/fg Tope Sucer Fto Wopoilade  Lebel

FCC PartiEC 2.4GHz RSE.TST

Rev 9.5 12 Jun z6°9

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 227946 | 38.34 | PK2 31.8 -23.5 0 46.64 - - 74 -27.36 149 115 H
* *% 227962 | 26.68 | MAvl | 31.8 -23.5 2.07 37.05 54 -16.95 - - 149 115 H
4 * *¥% 228098 | 41.03 | PK2 31.8 -23.5 0 49.33 - - 74 -24.67 105 219 \Y
* *¥% 228139 | 28.47 |MAvl | 318 -23.5 2.07 38.84 54 -15.16 - - 105 219 \Y
5 * *¥%2.8303 | 45.08 | PK2 32.1 -25.9 0 51.28 - - 74 -22.72 102 255 \Y
* *¥% 283039 | 32.76 | MAvl | 32.1 -25.9 2.07 41.03 54 -12.97 - - 102 255 \Y
2 |***15.40946| 33.57 | PK2 39.9 -21.6 0 51.87 - - 74 -22.13 138 216 H
**% 154093 | 21.5 |MAvl| 39.9 -21.6 2.07 41.87 54 -12.13 - - 138 216 H
3 * *% 357228 | 41.24 | PK2 32.9 -32.1 0 42.04 - - 74 -31.96 261 370 H
* *¥*% 357167 | 29.01 | MAvl | 329 -32.1 2.07 31.88 54 -22.12 - - 261 370 H
6 * *% 499541 | 42.66 | PK2 34.2 -31.1 0 45.76 - - 74 -28.24 294 112 \Y
* *% 49951 28.9 |MAvl | 34.2 -31.1 2.07 34.07 54 -19.93 - - 294 112 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

MID CHANNEL RESULTS

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 1Z:13:23
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2448MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
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uuuwﬂﬁw* R e = E “ww&u*@h“ﬂ“ﬂ”ﬂ“ﬂ‘“ﬂ*‘ﬂﬂﬂv
S 3 L
N S -
g
o3
1 13 18
Frequercy (GFz)
Range (62 FEWED Ref/Attr  Det/Avg Tupe Suep < Boupalode Lozl Ronge (61 /RN Ref/Attn  Det/Avg Tope Sueep Fto Bwpsifode Lobel
1173 1P(-60B)/ 30k 18716 PERK/Pur Avg(RHS)  Tinsec(huto) BBD  HAKH Horizontal | 3:3-18 1H(-6B)/30k 87/ PEAK/Fur AugiRYS)  STdnsec(iute) "Bk YRCH Hor zonta

FCC PartiEC 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 12 Jun z8'9

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 1Z:13:23
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2448MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
7
E
S
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)
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~ Avg Limit (cBul/m)
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o3
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Frequercy (GFz)
Range (GF2) ] Ref/fttr Det/fvg Tpe Saep Frs oupaode  Lobal Ronge (G2 RVR Ref/fitn  Det/fg Tope Sucer Fto Wopoilade  Lebel

FCC PartiEC 2.4GHz RSE.TST
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 * *¥% 22713 | 38.88 | PK2 31.8 -23.4 0 47.28 - - 74 -26.72 176 198 H
* *¥% 227185 | 26.81 | MAvl | 31.8 -23.4 2.07 37.28 54 -16.72 - - 176 198 H

5 * *¥% 228749 | 40.72 | PK2 31.8 -23.5 0 49.02 - - 74 -24.98 99 226 \Y
* *%2.28735| 29.08 | MAvl | 31.8 -23.5 2.07 39.45 54 -14.55 - - 99 226 \Y

6 * *¥%2.80028 | 43.88 | PK2 32.2 -25.8 0 50.28 - - 74 -23.72 102 263 \Y
* *¥% 280141 | 3231 | MAvl | 32.2 -25.8 2.07 40.78 54 -13.22 - - 102 263 \Y

3 * *¥%4.99585 | 42.28 | PK2 34.2 -31.1 0 45.38 - - 74 -28.62 287 179 H
**%499579 | 284 |MAvl| 34.2 -31.1 2.07 33.57 54 -20.43 - - 287 179 H

4 [***12.25298| 33.69 | PK2 38.9 -23.7 0 48.89 - - 74 -25.11 149 180 H
* *% 12.25464| 22.22 | MAvl | 38.9 -23.7 2.07 39.49 54 -14.51 - - 149 180 H

7 * *% 499687 | 42.55 | PK2 34.2 -31.1 0 45.65 - - 74 -28.35 301 108 \Y
* *% 4,996 28.96 | MAvl | 34.2 -31.1 2.07 34.13 54 -19.87 - - 301 108 \Y

2 3.12751 38.51 Pk 33.2 -32.7 0 39.01 - - - - 0-360 | 199 H
8 3.18584 38.03 Pk 33.1 -32.5 0 38.63 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAvV1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 14:13:68
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2488MHz
95 Teswed hy: 11533
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1173 V(6082 30k 18718 PERK/Pur Aug(RHS) Ao o0 Horizontal | 3:3-18 1H(-6B)/30k 87/ PEAK/Fur PrgiRIS) At B MAH Hor zonta
11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 14:13:68
Radiated Emissions 3-Meters
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18 Client: Microsof:
Test Location: 5-3AC
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 * *¥% 226454 | 39.67 | PK2 31.8 -23.3 0 48.17 - - 74 -25.83 175 188 H
* *¥% 226412 | 26.58 | MAvl | 317 -23.3 2.07 37.05 54 -16.95 - - 175 188 H

2 * *¥%2.81029 | 40.45 | PK2 32.1 -25.9 0 46.65 - - 74 -27.35 172 236 H
* *% 28095 | 2837 |MAvl | 32.1 -25.9 2.07 36.64 54 -17.36 - - 172 236 H

5 * *¥% 14399 | 37.27 | PK2 28.1 -22.7 0 42.67 - - 74 -31.33 306 220 \Y
* *¥% 144005 | 28.89 | MAvl | 28.1 -22.7 2.07 36.36 54 -17.64 - - 306 220 \Y

6 * *¥% 281241 | 44.64 | PK2 32.1 -25.9 0 50.84 - - 74 -23.16 98 251 \Y
* *¥% 281261 | 33.01 | MAvl | 32.1 -25.9 2.07 41.28 54 -12.72 - - 98 251 \Y

4 * *% 378784 | 41.45 | PK2 334 -32.6 0 42.25 - - 74 -31.75 308 365 H
* *% 378746 | 2899 | MAvl | 334 -32.6 2.07 31.86 54 -22.14 - - 308 365 H

7 * *%11.3894 | 34.56 | PK2 38.1 -23.3 0 49.36 - - 74 -24.64 75 230 \Y
* *%11.38995| 21.71 | MAvl | 38.1 -23.3 2.07 38.58 54 -15.42 - - 75 230 \Y

3 3.13584 37.4 Pk 33.2 -32.6 0 38 - - - - 0-360 | 101 H
8 3.18334 37.67 Pk 33.1 -32.5 0 38.27 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAvV1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1 DATE: 2019-09-16

FCC ID: C3K1868 IC: 3048A-1868
10.2.4. BLE (2Mbps)

Antenna 1

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Test Faocility: UL Morrisville 2819 Jul 19 16:48:35
Restricted Bondedge

- Project Numker: 12935938
e Client: Microsoft
Test Locotion: 5-SAC

122

Mode: 1Tx, ELE, 2482MHz

185 Tested hby: 11893
Sl
8%
£ Peck Limiz CdBul/m)
3 75
5
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S
6F
Average Limiz (dBulym)

N 1
%l bl
éW!\!

-

2.31 18.5MH=z/ 2.415
Freguency (GHz)

Range (G RENTUBH Fef/fttn  Det/Avg Tope Sucep Pts  Foupa/liode Lohel Ronge (6Ho) REU/UBW Ref/Attn  DetAvg Tupe Sucsp Flo  Fowps/fode  Labe
1:2.31-2.415 M5B/ M 167/16 PERK/Pur fivg(RMS)  23nsec(huto) 5838 MAXH Horizental 2:2.31-2.415 THC-6dB) /3N 187/16 AUER/Pur Fvg(RMS)  2Bnsecthuta) 308 3BATAUS Horizontal - A

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 239 35.34 | Pk 31.9 -24 0 43.24 - - 74 -30.76 | 267 335 H

2 * ** 23684 | 37.93 | Pk 31.8 -24 0 45.73 - - 74 -28.27 | 267 335 H

3 * ** 239 25.11 |RMS| 31.9 -24 4.83 37.84 54 -16.16 - - 267 335 H

4  [***232997| 25.56 |RMS| 31.7 -23.7 4.83 38.39 54 -15.61 - - 267 335 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

I:TEEt Facility: UL Morrisville 2819 Jul 19 17:88:15
Restricted Bondedge

Project Numker: 12935938
Client: Microsoft

Test Locaticn: S-SAC
Mode: 1Tx, BLE, 2402MHz
185 Tested by: 11993

Peak Limiz (dBul/m)

(dBulU/m3
~
C

Limic CdBuly/m)

Average

alpv]

[N SN
0LE=

2.31 18.5MHz/ 2.415
Frequency (GHz)

Rango (G} REWFUBHT Fof/ittn  Det/Avg Tope Sucep Fts foupo/fiode Lobel Ronge (6D REW/VB Ref/Mttn  Dotifvg Tupo Sucp Fio  fowpo/fods Lol

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)
1 * ** 239 34.69 | Pk 31.9 -24 0 42.59 - - 74 -31.41| 244 337 Vv
2 * **236926| 37.93 | Pk 31.8 -24 0 45.73 - - 74 -28.27 | 244 337 Vv
3 * ** 239 25.36 |RMS| 31.9 -24 4.83 38.09 54 -15.91 - - 244 337 Vv
4  [***234257| 25.99 |RMS| 31.6 -23.7 4.83 38.72 54 -15.28 - - 244 337 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

Test Facility: UL Morrisville 2819 Jul 19 18:53:41
Restricted Bondedge

= Project Numker: 12935938
e Client: Microsoft

Test Locotion: $-SAC
Mode: 1Tx, ELE, 248IMHz
195 Tested by: 11993

128

Peak Limit (cBuU/im

CdBul/m3
~J [og)
Sl o
DT,

al o
C o
e

\ Averoge Limit CdBul/m)

NN R R —

-

2.46 18. 3MH=z/ 2.563
Freguency (GHz)

Range (GHz) RBW/UBW Fef/Attn  Dat/fvg Tupe Jueep Pts  HSups/Mode  Lobel Ronge (6Hz) RBU/UBY Ref/fitn  Det/fvg Tupe Sueep Pis  #owps/Mede  Lobel
1:2.46-2.563 1H(-6cB) /31 107/18 PEMK/Pur Avg(RMS)  2amsec(huto) 588 HAXH Horizental | 2:2.46-2.563 MC-6BY/3M  187/18 AUER/Pur Fug(RMS)  2Bnsectfita) €3BA  3BATAUG  Horizontal -

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)

1 * **2.4835| 37.66 | Pk 32.3 -24.5 0 45.46 - - 74 -28.54 95 126 H

2 * ** 2 48756| 40.11 | Pk 32.3 -24.5 0 47.91 - - 74 -26.09 95 126 H

3 * **2.4835| 26.58 |RMS| 32.3 -24.5 4.83 39.21 54 -14.79 - - 95 126 H

4  [***2.48758| 26.97 |RMS| 323 -24.5 4.83 39.6 54 -14.4 - - 95 126 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

VERTICAL RESULT

I:TEEt Facility: UL Morrisville 2819 Jul 19 19:85:22
Restricted Bondedge

- Project Numker: 12935938
e Client: Microsoft

Test Locaticn: S-SAC
Mode: 1Tx, BLE, 2483MHz
185 Tested by: 11993

Peak Limit (cBul/m

(dBulU/m3
~
%]

Average Limit C(dBuU/m]

Q

Bl B

4
a

2.46 18. 3MHz/ 2.563
Frequency (GHz)

Rango (G} REWFUBHT Fof/ittn  Det/Avg Tope Sucep Fts foupo/fiode Lobel Ronge (6HD) REW/VB Ref/Mttn  Dotifvg Tupo Sucp Fio  fowpo/fods Lol

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuv/m)|(dBuV/m) (dBuv/m)| (dB)

1 * ** 24835 | 40.74 | Pk 32.3 -24.5 0 48.54 - - 74 -25.46 | 233 129 Vv

2 * ** ) A48738| 44.66 | Pk 32.3 -24.5 0 52.46 - - 74 -21.54| 233 129 Vv

3 * **2.4835| 28.71 |RMS| 32.3 -24.5 4.83 41.34 54 -12.66 - - 233 129 Vv

4  [***2.48748| 28.47 |RMS| 323 -24.5 4.83 41.1 54 -12.9 - - 233 129 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R12935938-E1

FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 f£:39:53
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
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1173 V(6082 30k 18718 PERK/Pur Aug(RHS) Ao 8880 HAKH Horizontal | 3:3-18 1H(-6B)/30k 87/ PEAK/Fur ArgiRIS)  Auto B MAH Hor zonta
11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 f£:39:53
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2482MHz
95 Teswed hy: 11533
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Range (GF2) ] Ref/fttr Det/fvg Tpe Saep Frs oupaode  Lobal Ronge (G2 RVR Ref/fitn  Det/fg Tope Sucer Fto Wopoilade  Lebel

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 226463 | 39.36 | PK2 31.8 -23.3 0 47.86 - - 74 -26.14 235 222 H
* *¥% 226414 | 27.06 | MAvl | 317 -23.3 4.83 40.29 54 -13.71 - - 235 222 H
4 * *¥% 22654 | 40.94 | PK2 31.8 -23.3 0 49.44 - - 74 -24.56 103 233 \Y
* *¥% 226454 | 2891 | MAvl | 31.8 -23.3 4.83 42.24 54 -11.76 - - 103 233 \Y
5 * *% 280358 | 44.13 | PK2 32.2 -25.9 0 50.43 - - 74 -23.57 105 233 \Y
* *¥% 280334 | 3242 | MAvl | 32.2 -25.9 4.83 43.55 54 -10.45 - - 105 233 \Y
2 * *% 499399 | 41.78 | PK2 34.2 -31.1 0 44.88 - - 74 -29.12 353 130 H
* *% 499297 | 28.77 |MAvl | 34.1 -31.1 4.83 36.6 54 -17.4 - - 353 130 H
3 |***12.02445| 34.59 | PK2 38.7 -23.5 0 49.79 - - 74 -24.21 33 152 H
* *¥%12.02523| 21.79 | MAvl | 38.7 -23.5 4.83 41.82 54 -12.18 - - 33 152 H
7 |***15.38413| 33.95 | PK2 39.9 -21.5 0 52.35 - - 74 -21.65 179 271 H
* *¥%15.38428| 21.71 | MAvl | 39.9 -21.5 4.83 44.94 54 -9.06 - - 179 271 H
6 |***15.38697| 33.15 | PK2 39.9 -21.5 0 51.55 - - 74 -22.45 244 334 \Y
* *¥%15.38653| 21.39 | MAvl | 39.9 -21.5 4.83 44.62 54 -9.38 - - 244 334 \Y
8 3.14668 37.54 Pk 33.2 -32.5 0 38.24 - - - - 0-360 | 101 H
9 3.23501 38.67 Pk 33.1 -32.9 0 38.87 - - - - 0-360 | 199 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

MID CHANNEL RESULTS

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 17:87:68
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2448MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
- Avg Limit CoBul/m)
55
a i M
. N gy . g A B
oy b
o3
1 13 18
Frequercy (GFz)
Range (GF2) ] Ref/fttr Detifvg Tpe Saep Fts  oupaMode  Lobal Ronge (G20 RVR Ref/Attn  Det/Avg Tope Sueep Fto Bwpsifode Lobel
1173 1P(-60B)/ 30k 18716 PERK/Pur Avg(RHS)  Tinsec(huto) BBD  HAKH Horizontal | 3:3-18 1H(-6B)/30k 87/ PEAK/Fur AugiRYS)  STdnsec(iute) "Bk YRCH Hor zonta
11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 17:87:68
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2448MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55
45 6
&) Q _
4
— = g
33 :
o3
1 13 18
Frequercy (GFz)
Range (GF2) ] Ref/fttr Det/fvg Tpe Saep Frs oupaode  Lobal Ronge (G2 RVR Ref/Attn  Det/Avg Tpe Sueep Fto  Bwpsifode Lobel

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)

1 * *¥% 22705 | 39.03 | PK2 31.8 -23.4 0 47.43 - - 74 -26.57 233 211 H
* *¥% 227039 | 26.89 | MAvl | 31.8 -23.4 4.83 40.12 54 -13.88 - - 233 211 H

4 * *¥% 143975 | 37.92 | PK2 28.1 -22.7 0 43.32 - - 74 -30.68 314 238 \Y
**¥% 14401 | 2847 |MAvl | 28.1 -22.7 4.83 38.7 54 -15.3 - - 314 238 \Y

5 **1.923 40.35 | PK2 31.2 -22.4 0 49.15 - - 74 -24.85 97 223 \Y
**1.92292 | 28.11 [ MAvl | 31.2 -22.4 4.83 41.74 54 -12.26 - - 97 223 \Y

6 * *% 2275 41.33 | PK2 31.8 -23.5 0 49.63 - - 74 -24.37 102 202 \Y
* *¥% 227521 | 29.06 | MAvl | 31.8 -23.5 4.83 42.19 54 -11.81 - - 102 202 \Y

2 |***11.32482| 34.63 | PK2 38 -22.8 0 49.83 - - 74 -24.17 301 207 H
* %% 11.32504| 21.28 | MAvl 38 -22.8 4.83 41.31 54 -12.69 - - 301 207 H

3 * *%499904 | 42.12 | PK2 34.2 -31.1 0 45.22 - - 74 -28.78 325 107 H
* *% 499897 | 28.57 | MAvl | 34.2 -31.1 4.83 36.5 54 -17.5 - - 325 107 H

7 * *% 499671 | 43.31 | PK2 34.2 -31.1 0 46.41 - - 74 -27.59 299 101 \Y
**%499642 | 29.07 | MAvVl1 | 34.2 -31.1 4.83 37 54 -17 - - 299 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAvV1 - Maximum RMS Average
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

HIGH CHANNEL RESULTS

11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 1£:88:45
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2488MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
- Avg Limit CoBul/m)
55
45 e, WWW
2 T
33 P M v WWMW
o3
1 13 18
Frequercy (GFz)
Range (GF2) ] Ref/fttr Detifvg Tpe Saep Fts  oupaMode  Lobal Ronge (G20 RVR Ref/fitn  Det/fg Tope Sucer Fto Wopoilade  Lbel
1173 1P(-60B)/ 30k 18716 PERK/Pur Avg(RHS)  Tinsec(huto) BBD  HAKH Horizontal | 3:3-18 1H(-6B)/30k 87/ PEAK/Fur AugiRYS)  STdnsec(iute) "Bk YRCH Hor zonta
11,Tasz Facility: UL Morrisvi le 281¢ Jul 19 1£:88:45
Radiated Emissions 3-Meters
— Fraject Number: 12935938
18 Client: Microsof:
Test Location: 5-3AC
Vode: 1Tx, BLE, 2488MHz
95 Teswed hy: 11533
85
B Peak Limit (eBulU/md
7
E
S
3 [s]
)
Gl
~ Avg Limit (cBul/m)
55
45 & =
a o
6
B G
33
o3
1 13 18
Frequercy (GFz)
Range (GF2) ] Ref/fttr Det/fvg Tpe Saep Frs oupaode  Lobal Ronge (G2 RVR Ref/fitn  Det/fg Tope Sucer Fto Wopoilade  Lebel

VERTICAL
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16

IC: 3048A-1868

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|DC Corr|Corrected|Avg Limit | Margin| Peak PK  |Azimuth |Height |Polarity
(GHz) Reading (dB/m) (dB) (dB) | Reading |(dBuV/m)| (dB) Limit | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuv/m)| (dB)
1 * *¥% 227906 | 37.83 | PK2 31.8 -23.5 0 46.13 - - 74 -27.87 40 344 H
* *¥% 227916 | 2592 | MAvl | 31.8 -23.5 4.83 39.05 54 -14.95 - - 40 344 H
4 * *¥% 225789 | 40.17 | PK2 31.7 -23.4 0 48.47 - - 74 -25.53 108 176 \Y
* *¥%225935| 28.13 | MAvl | 317 -23.4 4.83 41.26 54 -12.74 - - 108 176 \Y
5 * *¥% 284441 | 43.93 | PK2 32.1 -25.8 0 50.23 - - 74 -23.77 104 230 \Y
* *¥% 284441 | 3236 | MAvl | 32.1 -25.8 4.83 43.49 54 -10.51 - - 104 230 \Y
2 * *% 4,996 42.53 | PK2 34.2 -31.1 0 45.63 - - 74 -28.37 284 122 H
* *% 499572 | 28.74 | MAvl | 34.2 -31.1 4.83 36.67 54 -17.33 - - 284 122 H
3 |[***11.10267| 34.12 | PK2 37.9 -24 0 48.02 - - 74 -25.98 124 122 H
* *%11.10234| 22.17 | MAvl | 37.9 -24 4.83 40.9 54 -13.1 - - 124 122 H
6 * *% 499061 | 42.76 | PK2 34.1 -31.1 0 45.76 - - 74 -28.24 294 108 \Y
* *¥% 198988 | 2891 | MAvl | 34.1 -31.1 4.83 36.74 54 -17.26 - - 294 108 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any
spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

7BTest Facility: UL Morrisville 2819 Jul 22 19:13:22
RF Emissions
Project Number: [2935938
58 Client: Microsoft
Test Location: N-SAC
Mode: 1Tx, BLE, WC
4617 Tested by: 46726
34 B
- FOC 15209 Uimi € (gBLU/m)
.
L
[
L ze
o
E
~
9
3 18
0
3
o -2
o]
o
=14
in Wil
Gt %
o MWMW
VI, ' W«ﬁM
-38 : "
el . 1 8 308
Frequency (MHzJ
Range () FEL/ VB Ref/Aittn  Det/Avg Tupe Sueep Pts  #oupa/fiode  Lobel Ronge (i) B/ Ref/Attn  Det/fvg Tupe Suep Fie  #oupa/fode Lobel
17,8015 2BOC-EIEI/F  187/18 PERKAl4 g 2ncec(fut) 2002 HH 8 degrees
2:.15-.49 Sk(-6cB)/100k  97/18 PEAK/Vo It fivg ZnsecCAuto) 2082 HAXH @ degrees | 7:.809-.1 200C-6d8)/3k  187/18 EAK/Volt Avg MAXH Flat
3453 Sk(-6cB)/108  97/18  FERKAoIt fvg Iensec(aute) 14k HAKA 8 degrees | B:.15-.49 Sk(-68)/18B 97/18  PEAK/Volt Avg HAKH Flat
9:.43-38 k(61 97/18  PERK/Volt vy e Flot
FCC 15.289 Below 38MHz.TST Rev 9.5 12 Jun 2819
ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Marker | Frequency | Meter | Det | AT0059 Cbl |Dist. Corr. Corrected FCC15.209 |FCC15.209 | Worst-Case [Azimuth
(MHz) Reading (dB/m) | (dB) | Factor Reading Avg/QP Limit | Pk Limit Margin (Degs)
(dBuv) (dB) |dB(uVolts/meter)] (dBuV/m) | (dBuV/m) (dB)

4 56273 37.04 Pk 10.4 1 -40 7.54 32.6 - -25.06 0-360
7 .70291 34.5 Pk 10.4 1 -40 5 30.67 - -25.67 0-360
1 1.02965 30.99 Pk 10.6 2 -40 1.79 27.35 - -25.56 0-360
2 11.5296 13.23 Pk 10.8 .6 -40 -15.37 29.54 - -44.91 0-360
5 11.65818 17.3 Pk 10.8 .6 -40 -11.3 29.54 - -40.84 0-360
8 12.09243 14.74 Pk 10.8 .6 -40 -13.86 29.54 - -43.4 0-360
6 24.39472 15.1 Pk 9.5 .8 -40 -14.6 29.54 - -44.14 0-360
3 24.4938 15.86 Pk 9.5 .8 -40 -13.84 29.54 - -43.38 0-360
9 25.06085 22.27 Pk 9.3 9 -40 -7.53 29.54 - -37.07 0-360

Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

10.4.

WORST CASE BELOW 1 GHZ

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

g,Tasz Facility: UL Morrisvi le 281¢ Jul 22 ZE:53:3
Rodioted Emissions = 3 Meters
— Fraject Number: 12935938
8 Client: Microsofs
Test Location: N-3AC
Vode: 1Tx, BLE, WC
73 Teswed hy: 46725
65
55
‘e
3 (
5 4 PRt Ce Bt i ]
[aa}
o
35
o5
\%M
15 %“MMW Mw Wﬁ
34 188 ‘888
Frequercy (Mhz2
Range 2] FEW/UEH Ref/Attr  Det/fvg Tupe Sumep Pts  Hupaifiode  Lobel Range () RV Ref/fitn  Det/vg Tupe Sucer Fto Foupsilode  Label
113208 \BKBEIIN 97/ PER/LogPurVideo  Inssc(Autc) 480 HH Horizontal | 3:20-1832 12KEE/IN G/ PEAK/Logur-lices  dnsectfuto) 8909 YAdH Hor zontal

FCC Part 15C 3¢-1@@@MHz with RBs for [TS.TST

Rev 9.5 12 Jun z6°9

HORIZONTAL

g,Tasz Facility: UL Morrisvi le 281¢ Jul 22 ZE:53:3
Radiated Emissions - 3 Meters
— Fraject Number: 12935938
8 Client: Microsof:
Test Location: N-3AC
Vode: 1Tx, BLE, WC
73 Teswed hy: 46725
65
55
S (
3
5 4 BFR LT CeBUt A ]
3
35 %
4 g
{
- g g 2
5
34 188 'gBa
Frequercy (Mhz2
Range (9F2) FELVRM Ref/fittr Det/fvg Tpe Saep Fts oupaMode  Lobal Fonge (H2) RVR Ref/fitn  Det/fg Tope Sucer Fto  Wopoilade  Lbel

FCC Part 15C 3¢-1@@@MHz with RBs for [TS.TST

Rev 9.5 12 Jun z6°9

VERTICAL
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

Below 1GHz Data

Marker | Frequency Meter Det | AT0073 ACF |Amp/Cbl (dB) | Corrected | QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 * ** 149.966 46.12 Pk 19 -30.5 34.62 43.52 -8.9 0-360 199 H
3 * ** 156.8528| 44.29 Pk 18.8 -30.4 32.69 43.52 -10.83 0-360 199 H
6 * ** 149.966 43.56 Pk 19 -30.5 32.06 43.52 -11.46 0-360 102 Vv
7 * ** 156.8103| 38.38 Pk 18.8 -30.4 26.78 43.52 -16.74 0-360 102 Vv
4 * ** 256.0073| 38.51 Pk 18.4 -29.7 27.21 46.02 -18.81 0-360 102 H
8 * ** 256.0073| 37.04 Pk 18.4 -29.7 25.74 46.02 -20.28 0-360 199 Vv
9 * **273.7096| 37.12 Pk 19.8 -29.5 27.42 46.02 -18.6 0-360 102 Vv
5 147.1178 45.77 Pk 19.1 -30.5 34.37 43.52 -9.15 0-360 102 Vv
2 152.8568 45.83 Pk 18.9 -30.4 34.33 43.52 -9.19 0-360 199 H
Pk - Peak detector
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REPORT NO: R12935938-E1
FCC ID: C3K1868

DATE: 2019-09-16
IC: 3048A-1868

10.5.

WORST CASE 18-26 GHZ

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

H,Tasz Facility: UL Morrisvi le 281¢ Jul 22 Ze:16:22

Rodioted Emissions 3-Meters
_ Froject Number: 12935938

18 Client: Microsofs
Tesz Location: 3-SAC
Vode: 1Tx, BLE, Warsz-Cose

g5 Teszed hy: 11693

a5

751-Peak Linit (dELL /m))

CdBulU/m)
a
|

Avsroge Limit (cBulU/md

o5
13 26.5
Freguercy (CFz)
Range 16F2) FEM/UBI Ref/Attr  Dst/fvg Tupe Susop Pto  doups/fiode Lobs! Ronge (BHi2) RBUUBU Ref/Attn  Det/vg Type Sucer Fle  Fwpsiliode Lobel
1:18-25.5 WS/ 992 PERK/Pur AUg(RHS)  Aut> 18 e Hori zontal
11,Tasz Facility: UL Morrisvi le 281¢ Jul 22 Ze:16:22
Rodioted Emissions 3-Meters
_ Froject Number: 12935938
18 Client: Microsofs
Test Location: 3-SAC
Vode: 1Tx, BLE, Warsi-Case
g5 Teszed hy: 11693
a5

751-Peak Linit (dELL /m))

CdBulU/m)
a
|

Avsroge Limit (cBulU/md

Freguercy (CFz)

26.5

Range (6F2) FEM/UE Ref/Attr  Det/Avg Tipe

Susp

Pta  45ups/Mode Lobz| Ronge (6Hz) [
28265

M-GeB)/3M 9972

Ref/fttn  Dot/ivg

Type Sucep Fio
PEAK/Fur RvgiRMS)  Auto B

#aupe/Mode  Label
A Vertical

VERTICAL
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

18 — 26GHz DATA

Marker| Frequency Meter | Det |AT0076 AF | Cbl/Amp |Corrected| Average |Margin | Peak Limit | Margin |Azimuth| Height | Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m)

1 * **20.59689 | 43.88 Pk 32.9 -38.2 38.58 54 -15.42 74 -35.42 | 0-360 199 H

2 * *%21.39405 | 43.77 Pk 33.1 -38.3 38.57 54 -15.43 74 -35.43 | 0-360 149 H

3 * ** 2387288 | 42.48 Pk 34 -37.3 39.18 54 -14.82 74 -34.82 | 0-360 149 H

4 * ** 19,8701 | 43.86 Pk 32.7 -38.5 38.06 54 -15.94 74 -35.94 | 0-360 201 Vv

5 * *%21.00114 | 43.41 Pk 33.2 -38.2 38.41 54 -15.59 74 -35.59 | 0-360 251 Vv

6 * *%22.39946 | 44.08 Pk 33.5 -38 39.58 54 -14.42 74 -34.42 | 0-360 251 Vv
Pk - Peak detector
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
RESULTS
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REPORT NO: R12935938-E1 DATE: 2019-09-16
FCC ID: C3K1868 IC: 3048A-1868

11.1.1. AC Power Line Norm

LINE 1 RESULTS

1BETest Facility: UL-Morrisville 22 Jul 2819 12:19:27
Conducted RFI Uolteoge
Project Numker: 2933938_1868
el Client:Micrasoft
Test Location:CONDI
Mode: 1Tx BLE Worst Case
8r Tested hy: 24293
7k
|
5 6E AT O
B
= 5F \ /l 4
] \ \N\f Fverage Limit (dBGIT
>
5
)
T o4ap Aot
/E\ \ 3
/\/\A WOHM?\hM:\.
3e \ iy wu
WG g i,
2r / J [\ Mﬂ H” ) ‘ HLL .
A i
L “WWWMW ,
15 1 1a 368
Fﬁequemcg (MHZ)
Range (MHz) R3W/VBY Fef/fttn  Det/fAvg fode Suaep Pts  #5wpe/Mods  Labsl Range (MHz) RBUAVEW Ref/Attn  Det/Avg Mode Suesp Pia  #5wps/Mode  Lobel
1:.15-38 G(=5)/- 8218 Ph/fv Is/If 9951 IARIT Line-Ll
LC B.15-38MHz_Class-B & 15.287 Step Rewr TST Rev €.5 26 Aug 201F

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuV) (dB) (dBuV) (dB)
(dBuV) dBuV

1 .153 49.58 Pk 2 10 59.78 65.84 -6.06 - -
2 .159 28.35 Av 2 10 38.55 - - 55.52 -16.97
3 .573 24.05 Pk 0 10 34.05 56 -21.95 - -
4 .552 13.8 Av 0 10 23.8 - - 46 -22.2
5 2.394 19.5 Pk 0 10.1 29.6 56 -26.4 - -
6 2.388 -2.11 Av 0 10.1 7.99 - - 46 -38.01
7 4.284 23.88 Pk 0 10.2 34.08 56 -21.92 - -
8 4.284 6.87 Av 0 10.2 17.07 - - 46 -28.93
9 9.399 22.97 Pk .1 10.3 33.37 60 -26.63 - -
10 9.387 -1.97 Av .1 10.3 8.43 - - 50 -41.57
11 13.56 25.26 Pk .1 10.4 35.76 60 -24.24 - -
12 13.56 15.54 Av .1 10.4 26.04 - - 50 -23.96

Pk - Peak detector
Av — Average detector
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REPORT NO: R12935938-E1 DATE: 2019-09-16
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LINE 2 RESULTS

1@ETEEt Facility: UL-Morrisville 22 Jul 2819 12:19:27
Conducted RFI Uoltoge
Project Numker: 2933938 1868
Eld Client:Micrasoft
Test Locotion:CONDI
Mode: 1Tx BLE Worst Case
s Tested hy: 24293
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\/ \ \ /\/\ fu} 2op zj;ﬁ
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2F IV\/\[\/\A A ‘Nh]lm ] . L Z]
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15 368
Freguency (MHz)
Range iMHz) R3U/UBW Pef/Attn  Det/fvg Hode Sueep Pts  4Sups/Made  Label Range (MHz) REI/UBU Ref/Attn  Det/Avg Mode Sweep Pis  #5wps/Mode  Label
LC_B. 15-38MHz_Class-B_&_{5.287_Step_Revr.TST Rev .5 20 Aug 2815

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuV) (dB) (dBuV) (dB)
(dBuV) dBuV

13 .186 46.61 Pk 2 10 56.81 64.21 -7.4 - -
14 .183 23.93 Av 2 10 34.13 - - 54.35 -20.22
15 777 22.86 Pk 0 10 32.86 56 -23.14 - -
16 762 11.21 Av 0 10 21.21 - - 46 -24.79
17 2.268 18.72 Pk 0 10.1 28.82 56 -27.18 - -
18 2.259 3.04 Av 0 10.1 13.14 - - 46 -32.86
19 12.075 18.16 Pk .1 10.4 28.66 60 -31.34 - -
20 12.096 6.6 Av .1 10.4 17.1 - - 50 -32.9
21 13.56 24.18 Pk .1 10.4 34.68 60 -25.32 - -
22 13.56 14.45 Av .1 10.4 24.95 - - 50 -25.05
23 20.556 16.22 Pk 2 10.6 27.02 60 -32.98 - -
24 20.49 4.79 Av .1 10.6 15.49 - - 50 -34.51

Pk - Peak detector
Av — Average detector
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12. SETUP PHOTOS

Please refer to R12935938-EP1 for setup photos

END OF TEST REPORT
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