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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Microsoft Corporation
One Microsoft Way
Redmond, WA 98052-6399
USA

EUT DESCRIPTION: Portable Computing Device

MODEL: 1964

SERIAL NUMBER: 0F0002Z211200C (radiated)

OF000AN211200C (radiated)
0F00082211200C (radiated)
0F0003K211200C (antenna port conducted)
0F0003W211200C (antenna port conducted)
0F0003V211200C (antenna port conducted)

SAMPLE RECEIPT DATE: 2021-04-12

DATE TESTED: 2021-04-12 to 2021-04-15
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A2 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 any agency of the U.S. government.
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

2. TEST RESULTS SUMMARY

This report contains data provided by the applicant which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.
FCC Clause | ISED Clause Requirement Result Comment
See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.
) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.
15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Complies None.
15.247 (b) (3) RSS-247 5.4 (d) |Output Power Complies None.
See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.
15.247 (e) RSS-247 5.2 (b) |PSD Complies None.
15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Complies None.
15.209,15.205 |00 0N 89 Radiated Emissions Complies None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Complies None.
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

3. 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,
KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + A2, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification #0751.06, for all testing performed within the scope
of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number A FCC Registration

Building:
12 Laboratory Dr

RTP, NC 27709, U.S.A
uS0067 2180C 703469

Building:
2800 Perimeter Park Dr
Morrisville, NC 27560, U.S.A
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012

Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

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 1.22%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.

5.4. 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)

36.5 dBuV + 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.

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a portable computing device. This report covers the BLE radio in the device.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE 4.66 2.92

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:
The radio utilizes an PIFA antenna, with a maximum gain of 3.9 dBi.

6.4. SOFTWARE AND FIRMWARE

OS: Windows Build 19041.vb_release 191206-1406
Test tool version 22.35020.0.0-01924

WLAN driver 22.20.0.5

BT driver 22.30.0.4
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

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 power spectral density as
worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels for 125Kbps and 2Mbps.
125Kbps had the highest power density, therefore was test as worst-case to represent 500Kbps
and 1Mbps.

The fundamental of the EUT was investigated in the three available configurations (A, B and C
as described in the test setup photos). Where a configuration can be portable it was also
investigated in three orthogonal orientations (X, Y, Z) modes. It was determined that A
configuration was the worst-case configuration orientation; therefore, all final radiated testing
was performed with the EUT in configuration A.

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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REPORT NO: R13541206-E1

FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

USB Hub J5create JCA374 AY2A1904000477 NA
USB Hub J5create JCA374 AY3A2010013253 NA
USB Hub J5create JCD383 DL3A1903011541 NA
USB Hub J5create JCD383 FY5A2010034764 NA
Earbuds Sony MDR-EX14AP NA NA
Earbuds Sony MDR-EX14AP NA NA
Earbuds JvC HA-FXL NA NA
Power Supply Microsoft 1706 0D130UOHD210C NA
Power Supply Microsoft 1706 0D130U0GX310C N/A
Power Supply Microsoft 1706 0D130UOHD710C N/A
Power Supply Microsoft 1706 0D130U0GU310C N/A
Power Supply Microsoft 1706 0D130UOHDL10C N/A
/0 CABLES

1 Mains 1 12-pin Mains <3 Goes to ac/dc adapter
2 USB-C 2 USB-C USB <3
TEST SETUP

Test software on the EUT exercised the radio card.

SETUP DIAGRAMS

Please refer to R13541206-EP1 for setup diagrams.
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

7. MEASUREMENT METHOD

Duty Cycle: ANSI C63.10 Subclause 11.6

99% and 6 dB BW: ANSI C63.10 Subclause - 11.8.1 and 6.9.3

Output Power: ANSI C63.10 Subclause - 11.9.1.3 Method PKPM1 Peak-reading power meter
11.9.2.3.2 Method AVGPM-G Gated average power meter

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

General Radiated Spurious Emissions: ANSI C63.10-2013 Sections 6.3-6.6

Emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4

Emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Wireless Conducted Measurement Equipment
Equipment Model
ID Description Manufacturer Number Last Cal. | Next Cal.
Conducted Room 1
SA0025 Spectrum Analyzer Agilent N9030A |2021-04-01]2022-04-01
Keysight
PWMO002 RF Power Meter Technologies N1911A  |2020-07-31]2021-07-31
Peak and Avg Power Sensor, Keysight
PWS001 50MHz to 18GHz Technologies N1921A |2020-05-27 | 2021-05-27
Peak and Avg Power Sensor, Keysight
PWS002 50MHz to 18GHz Technologies N1921A |2020-07-31]2021-07-31
HI0090 Environmental Meter Fisher Scientific| 15-077-963 |2020-06-26 |2021-06-26
Version
2021.4.9
SOFTEMI Antenna Port Software UL 2021.4.13 NA NA
Conducted Room 2
Keysight
SA0027 Spectrum Analyzer Technologies N9030A |2020-06-10{2021-06-10
Keysight
PWMO004 RF Power Meter Technologies N1911A |2020-07-31)2021-07-31
Peak and Avg Power Sensor, Keysight
PWS002 50MHz to 18GHz Technologies N1921A |2020-07-31)2021-07-31
HI0091 Environmental Meter Fisher Scientific| 15-077-963 | 2020-06-26 | 2021-06-26
Version
2021.4.9
SOFTEMI Antenna Port Software UL 2021.4.13 NA NA
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Equipment
ID Description Manufacturer Model Number Last Cal. | Next Cal.
HI0091 Environmental Meter Fisher Scientific 14-650-118 2020-06-26|2021-06-26
LISN, 50-ohm/50-uH, 250uH | Fischer Custom| FCC-LISN-50/250-25-
LISNOO3 2-conductor, 25A Com. 2-01 2020-08-18|2021-08-18
EMI Test Receiver 9kHz- Rohde &
75141 7GHz Schwarz ESCI 7 2020-08-18|2021-08-18
Transient Limiter, 0.009-
ATA222 100MHz Electro-Metrics EM-7600 2021-04-05|2022-04-05
Cw2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 (04 Mar 21)
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

Test Equipment Used - Radiated Disturbance Emissions (E-field) — Chamber C

Equipment
ID Description Manufacturer Model Number| Last Cal. Next Cal.
1-18 GHz
AT0062 | HORN Antenna ETS-Lindgren 3117 2021-02-03| 2022-02-03
Gain-Loss Chains
Gain-loss string:
C-SAC02 | 1-18GHz Various Various 2021-04-15 | 2022-04-15
Receiver & Software
206496 | Spectrum Analyzer Rohde & Schwarz ESW44 2020-03-09 | 2022-03-09
Version 9.5 (04
SOFTEMI | EMI Software UL Mar 21) NA NA
Additional Equipment
used
Temp/Humid/Pressure
HI0085 | Meter EXTECH SD700 2020-04-20 | 2021-04-30

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

ID

Equipment

Description

Manufacturer

Model Number

Last Cal.

Next Cal.

1-18 GHz

ATO0072

Double-Ridged
Waveguide Horn
Antenna, 1to 18
GHz

ETS Lindgren

3117

2020-04-27

2021-04-27

Gain-Loss Chains

N-SACO03

Gain-loss string: 1-
18GHz

Various

Various

2020-07-28

2021-07-28

Receiver &
Software

197954

Spectrum Analyzer

Rohde & Schwarz

ESW44

2021-03-30

2022-03-30

SOFTEMI

EMI Software

UL

Version 9.5 (04 Mar 2021)

Additional
Equipment used

s/n 181474341

Environmental
Meter

Fisher Scientific

15-077-963

2020-08-06

2021-08-06
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Equipment
ID Description Manufacturer Model Number| Last Cal. | Next Cal.
0.009-30MHz
Active Loop
AT0079 Antenna ETS-Lindgren 6502 2020-08-20|2021-08-20
30-1000 MHz
Hybrid Broadband
AT0075 Antenna Sunol Sciences Corp. JB3 2020-10-27 [ 2021-10-27
18-40 GHz
Horn Antenna, 18-
AT0063 26.5GHz ARA MWH-1826/B |2020-10-30|2021-10-30
Gain-Loss Chains
Gain-loss string:
S-SACO01 0.009-30MHz Various Various 2020-07-10(2021-07-10
Gain-loss string:
S-SAC02 25-1000MHz Various Various 2020-07-10]2021-07-10
Gain-loss string:
S-SAC04 18-40GHz Various Various 2020-07-07 [ 2021-07-07
Receiver &
Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2021-03-10]2022-03-10
SOFTEMI EMI Software UL Version 9.5 (04 Mar 2021)

Additional
Equipment used

s/n 200037635

Environmental
Meter

Fisher Scientific

06-662-4

2020-01-22

2022-01-22

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: R13541206-E1

FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

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
125Kbps 3.105 3.750 0.828 82.80% 0.82 0.322
500Kbps 1.069 1.875 0.570 57.01% 2.44 0.935
1Mbps 0.389 0.625 0.622 62.24% 2.06 2.571
2Mbps 0.206 0.625 0.330 32.96% 4.82 4.854
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

DUTY CYCLE PLOTS

=SB B AP202L ONL =& ]
[ inrrer] [ AGNAUTO 12 % _ [s0a_oc INT REF ALIGN AUTO _[11:22:20 PM Apr12, 2021 Frequenc
enter Freq 2.440000000 GH: ) #Avg Type: RMS TRACE A Y enter Freq 2.440000000 GHz ] #Avg Type: RMS TRACE| 5 9 Y
NFE PNO: Fast —— 1"ig: FreeRun AvglHold: 1/1 NFE PNO: Fast —»— 11ig: Free Run AvglHold: 1/1 ¢
#Atten: 30 dB IFGainlow  #Atten: 30 dB
AMKr3 3.750 ms AutoTune AMKr3 1.875 ms) Auto Tune
[0 gaidly_Ref 20.00 dBm 0.432 dB 19 geiciv_Ref 20.00 dBm -2.595 dB
0. CenterFreq| i l Center Freq|
o & O 2.440000000 GHz| 000 ¢ YAz ? 2.440000000 GHz,
00 100
e StartFreq| 0 StartFreq|
o T T 2.440000000 GHz| oo 2.440000000 GHz,
00 200
500 i 00
o | Stop Freq . Stop Freq|
2.440000000 GHz| | 2.440000000 GHz,
00 00 [
Center 2.440000000 GHz Span 0 Hz CF Step| Center 2.440000000 GHz Span 0 Hz CF Step!
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (2001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 5.067 ms (2001 pts) 8.000000 MHz|
Auto Man |Auto Man
2 t 9804 us 99 dBm
FreqOffset A2 t (8 1876ms (A)  -2595dB FreqOffset
0 He| 4 0 Hz|
5 =
6
7
8
9
10
1 .
< T 0
usa sTaus sc sTaTus|
AP202t MOR-CONI oo e o Analyzer - AP202L oN ToTe fesl]
oC INT REF] [ ALIGNAUTO [11:22:56 PM Apr12, 2021 L R [500 DC INT ReF ALIGN AUTO_[11:27:17 PM Apr12, 2021
L #Avg Type: RMS TRAcE] quency 7 #Avg Type: RMS T quency
enter Freq 2440000000GHz 1. . . Favg Type R vt [Center Froq 2.440000000GHz ] faug Type: R
IFGain:low  #Atten: 30 dB \FGainlow  #Atten: 30 dB
AMKr3 625.0 s Auto Tune AMKr3 625.0 S AutoTune
10 deidiv__Ref 20.00 dBm -0.003 dB 10deid__Ref 20.00 dBm -0.009 dB
og og
0. CenterFreq| 10 Center Freq|
& &
y ¢ 2. GHz| 0 0 2. GHz|
0 100
oo StartFreq| e StartFreq|
w0 2.440000000 GHz| oo 2.440000000 GHz|
0 00
5 L 500 H A b wIw
S . I | U Stop Freq J Tl i 1 Al 1 ol I 2l Stop Freq|
- 2.440000000 GHz| - I 2.440000000 GHz|
0 . 1 700
|
Center 2.440000000 GHz Span 0 Hz. CF Step| Center 2.440000000 GHz Span 0 Hz CF Step!
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (2001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (2001 pts) 8.000000 MHz|
Auto Man |Auto Man
1 206.0us (A) 6 dB
2 N 198.0us -5.747 dBm
FreqOffset A2 t (A 6250us (A)  -0.009dB FreqOffset
0 He| 4 0 Hz|
] =
6
7
8
9
10
1 L
< i T 0
usa starus sa sTatus|
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

9.2.1. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0393
Middle 2440 1.0384

High 2480 1.0365

[B3 Keysight Spectrum Analyzer - AP2021 413 54740/40852, =] & B Keysight Spectrum Analyzer - AP202LA 1384740/ 40682, [E==ED
L [ m [soa oc [ wreer ALIGN AUTO 06:00:16 PM Apr13, 2021 [ [s0a oc I NT REF] [ oo | 06:09:43 PM Aor 13, 2021
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None [Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
NFE Trig: Free Run ‘Avg|Hold: 1001100 ——— NFE s~ Trig: FreeRun ‘Avg|Hold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 11.19 dB. Ref Offset 1119 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
10c o
000 00
o 100
200 a0
100 200
s 00
500 oA =0
700 0
Center 2.402 GHz Span 3 MHz, ICenter 2.44 GHz Span 3 MHz|
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.3 dBm Occupied Bandwidth Total Power 11.4 dBm
1.0393 MHz 1.0384 MHz
Transmit Freq Error 8.692 kHz OBW Power 99.00 % Transmit Freq Error 9.844 kHz OBW Power 99.00 %
x dB Bandwidth 1.260 MHz xdB -26.00 dB x dB Bandwidth 1.260 MHz x dB -26.00 dB
sc status sc. status

E Xeyeight Spectrum Amalyzer - AP2OZL4 13 34TA0/A0BR2,
. oC

[E=S[E=]
R [s00 [ v eer] ALIGN AUTO 06:40:53 PM Apr13, 2021
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
NF s Trig: FreeRun ‘AvglHold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 11.19 dB
10 dBidiv Ref 20.00 dBm
Log
100

0o

100

20

4

0.0
00
00
0.0

Center 2.48 GHz Span 3 MHz,
#Res BW 18 kHz

#VBW 56 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 11.2 dBm
1.0365 MHz
Transmit Freq Error 6.853 kHz OBW Power 99.00 %
x dB Bandwidth 1.261 MHz xdB -26.00 dB

usc

sTaTus|

HIGH CHANNEL
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964

IC: 3048A-1964

9.2.2. BLE (2Mbps)

Channel Frequency

(MHz)
2402
2440
2480

99% Bandwidth
(MHz)
2.0349
2.0362
2.0336

Low
Middle
High

[ szslgMSp«lmmAn-mu APZﬂZ\AJZ!ﬂ‘OIml =dle] i Ktys\qupKuum Mwm APzﬂnA.\juno/wssz ==
[ 500 [ wreer AT 07:24:46 PM Apr13, 2021 ) I NT ReF] [ GNAUTO [ 07:23:29 PM or 13, 2021
Cemer Fre 2 402000000 GHz Center Freg: uoznonnon Gtz Radio Std: None [Center Freg 2 440000000 GHz Center Freq: 2440000000 GHz Radio Std: None
NPE Trig: Free) ‘Avg|Hold: 1001100 —— s Trig: FreeRun ‘Avg|Hold: 1001100
#IFGain:Low incen s0d8 Radio Device: BTS #FGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 11.19 dB. Ref Offset 1119 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
000 00
00 100
200 200
100 L 200
500 e 0
500 600
700 700
Center 2.402 GHz Span 5 MHz, ICenter 2.44 GHz Span 5 MHz|
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.3 dBm Occupied Bandwidth Total Power 11.3 dBm
2.0349 MHz 2.0362 MHz
Transmit Freq Error 22.346 kHz OBW Power 99.00 % Transmit Freq Error 23.743 kHz OBW Power 99.00 %
x dB Bandwidth 2.395 MHz xdB -26.00 dB x dB Bandwidth 2.396 MHz x dB -26.00 dB
sc status sc status
Keysight Spectrum Analyzer - AP2021 .13 64740/ 40882, [E=N=]
L R | [ inrrer] 0 07:16:00 PM A9r13, 2021
] Center Freq: 2480000000 Giz Radio Std: None
NFE > Trig: FreeRun ‘AvglHold: 1001100
| #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.19 dB
10 dBidiv Ref 20.00 dBm
Log
e
100
20
o
400
00
Center 2.48 GHz Span 5 MHz,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 11.4 dBm
2.0336 MHz
Transmit Freq Error 20.378 kHz OBW Power 99.00 %
x dB Bandwidth 2.387 MHz xdB -26.00 dB
usc sTarus
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.2.3. BLE (125Kbps)

Channel

(MHz)

Frequency

(MHz)

99% Bandwidth

Low

2402

1.0608

Middle

2440

1.0633

High

2480

1.0610

=&

INT REF] ALIGN AUTO

05:06:58 PM Apr 13, 2021

B Keysight Spectram Analyeer - AP2021413 SH7A0/A0382,

L[ w 500 0C I
ICenter Freq 2.402000000 GHz
—‘ NFE

A
Center Freq: 2.402000000 GHz
Fi n

Radio Std: None

[s0a_bc [
[Center Freq 2.440000000 GHz
— NFE

B Koy Specium Anabeer - AP202LA T3 4740 0882,
C W [sa oc

T=To]

N REF] Ton ATo |

05:15:21 PM Aor 13, 2021

[ a
Center Freq: 2.440000000 GHz

Radio Std: None
> Trig: Free Rus ‘AvglHold: 1001100 . Trig: Free Run ‘AvglHold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.19 dB.

10 dBidiv Ref 20.00 dBm
Log

Ref Offset 11.19 dB

10 dBidiv Ref 20.00 dBm
Log

000

00

200
300

500

800

700

Center 2.402 GHz

sTaTUS

usc.

sTATUS|

Span 3 MHz, ICenter 2.44 GHz Span 3 MHz|
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms| #Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 11.1 dBm Occupied Bandwidth Total Power 11.0 dBm
1.0608 MHz 1.0633 MHz
Transmit Freq Error -1.523 kHz OBW Power 99.00 % Transmit Freq Error -652 Hz OBW Power 99.00 %
x dB Bandwidth 1.265 MHz xdB -26.00 dB x dB Bandwidth 1.265 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

Keysight Spectrum Analyzer - AP2021 .13 64740/ 40882, [E=N=]
L R [s09 OC | [T eer] ALIGN AUTO 05:31:54 PM Apr13, 2021
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
NFE > Trig: FreeRun ‘AvglHold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.19 dB
10 dBidiv Ref 20.00 dBm
Log
100
100
20
00
400
800
Center 2.48 GHz Span 3 MHz,
#Res BW 15 kHz #VBW 47 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 10.9 dBm
1.0610 MHz
Transmit Freq Error -3.413 kHz OBW Power 99.00 %
x dB Bandwidth 1.263 MHz xdB -26.00 dB
usc sTarus

Page 22 of 74

ULLLC

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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.2.4. BLE (500Kbps)

Channel

Frequency

(MHz)

99% Bandwidth

(MHz)

Low

2402

1.0301

Middle

2440

1.0314

High

2480

1.0307

=&

INT REF] ALIGN AUTO

A
Center Freq: 2.402000000 GHz
Fi n

> Trig: Free Rus ‘AvglHold: 1001100

B Keysight Spectram Analyeer - AP2021413 SH7A0/A0382,

L[ w 500 0C I
ICenter Freq 2.402000000 GHz
—‘ NFE

05:40:48 PM Apr 13, 2021
Radio Std: None

B Koy Specium Anabeer - AP202LA T3 4740 0882,
C W [sa oc

T=To]

I N REF] ALIGNAUTO |

[s0a_bc [
[Center Freq 2.440000000 GHz
— NFE

T v
Center Freq: 2.440000000 GHz

05:45:04 M Aor 13, 2021
Radio Std: None

sTaTUS

usc.

sTATUS|

s Trig: FreeRun ‘Avg|Hold: 1001100
#IFGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 11.19 dB. Ref Offset 1119 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
000 00
00 100
200 200
100 200
500 0
500 600
700 700
Center 2.402 GHz Span 3 MHz, ICenter 2.44 GHz Span 3 MHz|
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 12.2dBm Occupied Bandwidth Total Power 12.2 dBm
1.0301 MHz 1.0314 MHz
Transmit Freq Error 3.415 kHz OBW Power 99.00 % Transmit Freq Error 4.469 kHz OBW Power 99.00 %
x dB Bandwidth 1.276 MHz xdB -26.00 dB x dB Bandwidth 1.275 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

Keysight Spectrum Analyzer - AP2021 .13 64740/ 40882, [E=N=]
R [s09 OC | [T eer] ALIGN AUTO 05:53:12 PM Apr13, 2021
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None
NFE > Trig: FreeRun ‘AvglHold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.19 dB
10 dBidiv Ref 20.00 dBm
Log
100
100
20
00
400
800
Center 2.48 GHz Span 3 MHz,
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 12.1 dBm
1.0307 MHz
Transmit Freq Error 2.214 kHz OBW Power 99.00 %
x dB Bandwidth 1.274 MHz xdB -26.00 dB
usc sTarus
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

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: R13541206-E1

FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.3.1. BLE (1Mbps)

Channel

Frequency

(MHz) (MHz)

6 dB Bandwidth

Minimum Limit
(MHz)

Low

2402 0.696

0.5

Middle

2440 0.666

0.5

High

2480 0.705

0.5

[—— rym AP20214.13 84740/ 40882, P uww/wssz ]
[ ke ALIGN AUTO 05:59:36 PM Apr 13, 2021 I T REF] [ AlNAUTO [ 06:08:57 PM Apr13, 2021
enler Freq 2 402000000 GHz ] vg Type: RMS TRACE[1 2345 6 Center Freq 2 440000000 GHz ] : RMS TRACE[ 5 5
PO -+ Trg:Free Run AvglHold: 2020 YRl PNO-Wide —»— Trig: FreeRun AvglHold: 20/20 TYPE(M A
IFGain:Low #Atten: 40 dB oerlP IFGain:Low tten: 40 dB oer|P
Ref Offset 11.19 dB Ref Offset 11.19 dB.
10 dB/div  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
200 2
00 100
om ! o v ()
X i >A
0
200 20
100 00
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)|
sc status usc. samus

E S —

[E=NEEE]

N ReF] ALTGN AUTO

_Isoa oc |
Cenler Freg 2.480000000 GHz ) :
PG -+ Trig: Free Run Avg|Hold: 20/20

1FGain:Low #Atten: 40 dB

Ref Offset 11.19 dB

#Avg Type: RMS

06:40:08 PM Apr 13, 2021
TRACE B

TeE(M
oetlP

=9

sTaTUS|

10 dBidiv  Ref 30.00 dBm

Log

000 W

5% ¢

00

00

a0

00
Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz

Sweep 1.533 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.3.2. BLE (2Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit

(MHz)

Low

2402

1.185

0.5

Middle

2440

1.265

0.5

2480

1.070

High

0.5

ST =T Rerma e e FPROT T AT R Tt
oc T o ALIGN AUTO U6:48:25 P Apr 13, 2021 C [ & so oc] I NT ReF] T awwam ] 70515 Pi Aor 13, 2021
enter Freq 2.402000000 GHz ) : RMS ACE[1 2345 6 Center Freq 2.440000000 GHz ) #Avg Type: RMS ACE 56
e NOWlde —»- Trig: FreeRun ‘AvglHold: 20/20 vee| M NE PNOWide -+ Trig: FreeRun AvglHold: 20120 TP M
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
AMkr1 1.185 MHZ AMkr1 1.265 MHz|
Ref Offset 11.19 dB 2 Ref Offset 1119 dB
10 dBidiv  Ref 30.00 dBm -2.778 dB 10 dBjdiv  Ref 30.00 dBm 0.064 dB
Log Log
200 20
100 o
00 0% -
e 1) ¥ A
10
200 20
00 ; 00
500 500
500 600
Center 2.402000 GHz Span 5.000 MHz Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 p(SH [#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 plsy
vsa — = [

B Keysight Spectram Analyee - AP2021 413 BATAO/A0362,
L W [s00 DC [ v rer] ALIGN AUTO
[Center Freq 2.480000000 GHz ) #Avg Type: RMS
NFE PNO-Wide —»— Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 40 dB
AMKr1 1.070 MHz
Ref Offset 1119 dB

10 deiciv  Ref 30.00 dBm -1.932 dB

Log
00
00 v/
i )
100
00

00

00

500

Center 2.480000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 ptsH
usc sTatus
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REPORT NO: R13541206-E1

FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.3.3. BLE (125Kbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.699 0.5

Middle

2440

0.654

0.5

High

2480

0.702

0.5

K=YS ight Smum B Amnmww/wm

[E=m{r=]
05:12:32PM Apr 13, 2021

T o

n: 40 dB

ALIGN AUTO

:RMS
AvglHold: 20120

05:02:50 PM Apr 13, 2021

I T REF] I

56

nter Freq 2. 440000000 GHz

i
oerlP

PRO-Vide -+ Trig: Free Run
#Atten: 40 dB

ALTGNAUTO |

#Avg Type: RMS

56
AvglHold: 20/20 e

TveE(M
oeTlP

Ref Offset 11.19 dB

AMkr1 699 kHz|
0.008 dB|

Ref Offset 11.19 dB.
19 dBidiv Ref 30.00 dBm
og

AMkr1 654 kHz|
0.009 dB

10 dBidiv  Ref 30.00 dBm
Log

200 B

100 0

0.00 00

i - 5 0
X \ X
10

200 20

100 w00

500 500

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 ptsy [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pl.sy

satus

=

sTaTUS

usa

LOW CHANNEL

MID CHANNEL

F| ALTGN AUTO

Fszs»gthpmmmA et AP202L 4 L BATAVAOERE,

_[soa_oc |
[Center Freq 2. 480000000 GHz ) #Avg Type: RMS
PNO-Wide —»— Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 40 dB
AMKr1 702 kHz
Ref Offset 1119 dB
19 gBdy Ref 30.00 dBm -0.729 dB]
200
00
$
A
100
00
00
00 .
500
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsn

=9

sTaTUS|

HIGH CHANNEL
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

9.3.4. BLE (500Kbps)

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)

Low 2402 0.654 0.5
Middle 2440 0.666 0.5
High 2480 0.645 0.5

Noioht Spectram Anatyeer- AP202LA13 B4TIO/GER2, Koot Spectrom Anatyeer - APZOLAT3BATIONORED, =T
L[ r_[soa oc [ ker ALIGN AUTO 05:38:27 P Apr 13, 2021 L ® [soa bc ] I NT R [ Asonamo 05:44:15 PM Apr 13, 2021
enter Freq 2.402000000 GHz ) : RMS 56 Center Freq 2.440000000 GHz ) #Avg Type: RMS TRACE[1123 4 5 6
NFE ONOTTilde ~»- Trig: FreeRun ‘AvglHold: 20/20 TYRE| M NFE PNOTWide —»— Trig: FreeRun AvglHold: 20/20 TYPE(M WA
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oer|P
AMkr1 654 kHz AMkr1 666 kHz|
Ref Offset 11.19 dB Ref Offset 11.19 dB. 5
[9geiciv_Ref 30.00 dBm 0.314 dB 10gBidlv_Ref 30.00 dBm -0.927 dB
00 20
100 .
W . N ] 254 .
000 s 0w 5 ¢
10
00 00
00 00
00 0
500 600
[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 ptsy [#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pl.sy
sc status usc. satus

B Keysight Spectram Analyee - AP2021 413 BATAO/A0362, =
L W [s00 DC [ v rer] ALIGN AUTO 05:52:26 PM Apr 13, 2021
[Center Freq 2.480000000 GHz ) #Avg Type: RMS TRACE] B
NFE PNO-Wide —»— Trig: FreeRun Avg|Hold: 20/20
IFGain:Low #Atten: 40 dB
AMKr1 645 kHz
Ref Offset 1119 dB
10 Bidiv Ref 30.00 dBm -1.053 dB
Log
00
00 )
5 ¢
100
00
00
00
500
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsH
usc sTatus

HIGH CHANNEL
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REPORT NO: R13541206-E1

FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

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 11.04 dB (including 9.77 dB pad and 1.27 dB cable) was

entered as an offset in the power meter and peak power was measured.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.17 30 -25.83
Middle 2440 4.22 30 -25.78
High 2480 4.66 30 -25.34
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.4.2. BLE (2Mbps)

Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.19 30 -25.81
Middle 2440 4.26 30 -25.74
High 2480 4.46 30 -25.54
9.4.3. BLE (125Kbps)
Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.16 30 -25.84
Middle 2440 4.23 30 -25.77
High 2480 4.46 30 -25.54
9.4.4. BLE (500Kbps)
Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.20 30 -25.80
Middle 2440 4.24 30 -25.76
High 2480 4.51 30 -25.49
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.5. AVERAGE POWE

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

R

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.04 dB (including 9.77 dB pad and 1.27 dB cable) was
entered as an offset in the power meter and gated average power was measured.

RESULTS

9.5.1. BLE (1Mbps)

Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.02
Middle 2440 4.08
High 2480 4.33
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FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.5.2. BLE (2Mbps)

9.5.3. BLE (125Kbps)

9.5.4. BLE (500Kbps)

Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.05
Middle 2440 4.1
High 2480 4.34
Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.01
Middle 2440 4.09
High 2480 4.33
Tested By: 84740/40882
Date: 2021-04-14
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.05
Middle 2440 4.1
High 2480 4.34
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

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

Page 33 of 74

ULLLC
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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -9.85 8

-17.85

Middle 2440

-10.09

8 -18.09

High 2480

-10.39

8 -18.39

B Keyight Spectram Amslyzer - AP202L4 13 54730/40683, (== BB Keysght Spectrum Analyees - APROZLA 13 S4TA0/A0682,
L 500D [ wrrer ALIGN AUTO 06:02:37 PM Apr 13, 2021 L R [s0a o0c I NT REF] [ auonaoto_ |
) g Type: RMS TRACE1 2345 6 [Center Freq 2.440000000 GHz ] ) #Avg Type: RMS
PNO-Wide -»— Trig: FreeRun Avg|Hold: 1001100 Treel NFE PNO:Wide -»- Trig: FreeRun AvglHold: 100100
IFGain:Low #Atten: 40 dB oel IFGain:Low #Atten: 40 dB.
Ref Offset 11.19 dB Ref Offset 11.19 dB
10 dBdiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
200 20
00 00
000 o
s ¢ o0
100 00
500 00
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 95.20 ms (1001 pts) [#Res BW 3.0 kHz #VBW 10 kHz Sweep 95.20 ms (1001 pts)
sc status sc: status

LOW CHANNEL

MID CHANNEL

E

Keysight Spectrum Analyzer - AP2021 4.13 8474040882,

T ] ALTGN AUTO

. R 19 _oc
[Center Freq 2.480000000 GHz
NFE

Ref Offset 11.19 dB

10 dBidiv  Ref 30.00 dBm
Log

vg Type:
PNO:Wide ~»- Trig: FreeRun AvglHold: 1001100
IFGain:Low

#Atten: 40 dB

= Lo
06:42:29 PM Apr 13, 2021
TRACE[. 2545

TeE(1
oeTlP

80.0

Center 2.480000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

sssssss

Sweep 95.20 ms (1001 pts)

Span 3.000 MHz

HIGH CHANNEL
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

9.6.2. BLE (2Mbps)

Channel Frequency PSD Limit Margin

(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -12.33 8 -20.33

Middle 2440 -12.66 8 -20.66
High 2480 -12.48 8 -20.48

0 R St e A BT, To e 3 oS A AT
[ [ mreer ALIGN AUTO 07:12:48 PM Apr13, 2021 I NT ReF] I TonAUTo | 07:08:50 PV Apr 13, 2021
:RMS TRACE[1 2345 6 #Avg Type: RMS TRAGE[0 3 4 5
Center Fre: 2 402000000 GHz e - Trig: FreeRun AvﬂfHo{gfmmm recef @' Freq 2 440000000 GHz o w\d v Trig: FreeRun Av;‘ﬂHD{:_'mmm s ) °
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Ref Offset 11.19 dB Ref Offset 11.19 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
200 200
00 00
. S 0
100 0
500 500
500 600 |
Center 2.402000 GHz Span 5.000 MHz Center 2.440000 GHz Span 5.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.7 ms (1001 pts) [#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.7 ms (1001 pts)
sc status usc status
I — usum/wm [E=N =]
[5 [ INT e ALIGN AUTO 07:18:11 PM Apr13, 2021
Cenler Freq 2 480000000 GHz : TRACE[. 2315
PO Wi - Irg: FreeRun AvglHold: 1001100
IFG: #Atten: 40 dB
Ref Offset 1119 dB
10 dB/div  Ref 30.00 dBm
Log
0
000
200
w00
800
Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.7 ms (1001 pts)
ssssss
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.6.3. BLE (125Kbps)

Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -0.69 8 -8.69

Middle 2440

-0.76

8 -8.76

High 2480

-0.87

8 -8.87

[B5 Keysight Spectram Anslyzer - AP2021 413 54740/ 0652, [ [B Keysight Spectrum Analyzer - AP20214.13 84740/40882,
L [ m [s0a oc [ mreer ALIGN AUTO 05:09:05 PM Apr13, 2021 L " 500 O0c I NT ReF] I TonAUTo | 05:16:43 P Aor 13, 2021
:RMS TRACE[ 2355 #Avg Type: RMS TRACE] o
JRCETIETE 2.40200000BFEGHZ PNO-Wide -»— Trig: FreeRun ‘AvgHold: 100100 = AENETIEGS] 2'44000000&?“2 PNO: w‘,de —» Trig: Free Run AveiHora: 100100 TYRE[M
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Ref Offset 11.19 dB Ref Offset 11.19 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
200 200
00 00
$
00 100
100 0
500 500
500 600
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 63.47 ms (1001 pts) [#Res BW 3.0 kHz #VBW 10 kHz Sweep 63.47 ms (1001 pts)
sc status usc status

LOW CHANNEL

MID CHANNEL

Keysight Spectrum Analyzer - AP2021.4.13 64740/ 40882, = o |
L R [s00 bC | NT REF] ALIGN AUTO 05:33:1 PM Apr13, 2021
ICenter Freq 2.480000000 GHz vg Type: TRACE] s
NFE NG Wide —»— Trig: FreeRun AvglHold: 1001100 ree|
IFGain:Low #Atten: 40 dB o7
Ref Offset 1119 dB
10 dB/div  Ref 30.00 dBm
Log
0
Lo
200
w00
800
Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 63.47 ms (1001 pts)
ssssss
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.6.4. BLE (500Kbps)

Channel Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -1.02 8 -9.02

Middle 2440

-1.03 8

-9.03

High 2480

-1.14 8

-9.14

[B5 Keysight Spectram Anslyzer - AP2021 413 54740/ 0652, [E=S[E [B Keysight Spectrum Analyzer - AP20214.13 84740/40882,
L [ m [s0a oc [ mreer ALIGN AUTO 05:41:44 P Apr13, 2021 L " 500 O0c I NT ReF] I TonAUTo | 05:47:24 PM Aor 13, 2021
:RMS TRACET "5 5 #Avg Type: RMS TRice]
Center Fre 2.40200000BFEGHZ o Thde s Trig FreeRun e o0 ] [Center Freq Z.AAUUOUUOEFEEHZ o w\m . Trig: FreoRun AveiHo: 1001100 el s
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTlP
Ref Offset 11.19 dB Ref Offset 11.19 dB
10 dBidiv  Ref 30.00 dBm 10 dBidiv  Ref 30.00 dBm
Log Log
200 200
00 00
9
00 100
100 0
500 500
500 600
Center 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 63.47 ms (1001 pts) [#Res BW 3.0 kHz #VBW 10 kHz Sweep 63.47 ms (1001 pts)
sc status usc status
Keysight Spectrum Analyzer - AP2021 .13 84740/ 40882, [E=N =]
L R [509 OC | NT REF] ALIGN AUTO 05:56:04 PM Apr13, 2021
ICenter Freq 2.480000000 GHz vg Type: TRACE] s
NFE NG Wide —»— Trig: FreeRun AvglHold: 1001100 ree|
IFGain:Low #Atten: 40 dB o7
Ref Offset 1119 dB
10 dB/div  Ref 30.00 dBm
Log
0
oo ¢
200
w00
800
Center 2.480000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 63.47 ms (1001 pts)
ssssss
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

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 dBc.

RESULTS
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.7.1. BLE (1Mbps)

= jht Spectrum Analyzer - AP2021.4.13,84740/40882, = [ Keysight Spectrum Analyzer - AP2021.4.13 84740/40882,
[ oc T vrred ALIGN AUTO 06:04:39 P ppr 13, 2021 L | ® [sa ic I N ReF] [ amnam
enter Freq 2.400000000 GHz ) #Avg Type: RMS TRACE[ID 345 6 [Center Freq 13.015000000 GHz ) #Avg Type: RMS
NFE PNO-Wide —»- Trig: FreeRun Avg|Hold: 1001100 1‘ | NFE PNO:Fast —— 1rig: FreeRun AvglHold: 10/10
IFGain:Low #Atten: 40 dB oeTlP IFGain:Low #Atten: 40 dB
Mkr1 2.402 00 GHz| Mkr4 25.485 8 GHz]
Ref Offset 11.19 dB Ref Offset 1119 dB
[9geidly_Ref 30.00 dBm 5.298 dBm)| 19 geidly__Ref 30.00 dBm -32.277 dBm
Qg Ref
200 L 20
10.0 ' & 00
.00 0.0 <>
100 e 00 =
s % 00 s ¢
40.0 400 <> e »
500 0 ;
a0 & ‘i | I | | ‘ ‘
Center 2.400000 GHz Span 10.00 MHz Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz 7.3 (40001 pts)
N 1 240200 GHz 5.298 dBm 1N 1 24020 GHz 3.503 dBm
2 N i 240000GHz 39839 dBm 2 N f 48040GHz 45933 dBm
3N f 239996GHz 38565 dBm 3 N f 72060GHz  -39.736 dBm
4 ma N f 254858GHz  -32.277 dBm
5 = 5 =
6 6
7 7
8 8
9 9
10 10
1 a3 1 4
vse starus, s status
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
Keysight Spectrum Analyzer - AP2021.4.13,84740/40882, [E=S(r=N Keyzight Spectrum Analyzer - AP20Z1 4.13,84740/40882, (=
T [ ® [s0a oc T reer ALIGN AUTO 06:21:07 P Apr 13, 2021 L | ® [s00 0C I INT ReF] [ amnamo_ 06:22:20 PM Apr 13, 2021
#Avg Type: RMS TRACE| 3 #Avg Type: RMS TRACE]
A 2'4“"00002;?"1 NG Wide -»- Trig: FreeRun ‘AvaHold: 100100 T } o N 13'015000082 =L NG FL. s Trig: FreeRun AvaHoIg: 1010 Tl
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
MKr1 2.440 00 GHZ Mkr4 25.789 0 GHZ]
Ref Offset 11.19 dB Ref Offset 1119 dB ! g
[ogsiiv_ Ref 30.00 dBm 5.297 dBm| 10 dBiciv__Ref 30.00 dBm -32.595 dBm
0og
=
2 00 &
00
100 ¢ s
20
. ool
i 500 skl kb
00 sol ! ! | ‘ | | |
. Start 30 MHz Stop 26.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
100 o T+ & Tt 2
f ! ! 1N T 2.440 0 GH: 5.001 dBm
2 N f 48800GHz  44374dBm
oo 3 N f 73200GHz 41221 dBm
-5 N f 25.789 0 GHz -32.595 dBm
s
8
9 4
Center 2.440000 GHz Span 10.00 MHz b 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 ptsn « o »
= starus s status

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Keysight Spectrum Analyzer - AP2021.4.13,34740/40882,

Keysight Spectrum Analyzer 13 8780/40882, [y
(N bC [ ker ALIGN AUTO 30 P 21 L[ ®  [sa bC ] I NT R [ AlNaUTo |
enter Freq 2.483500000 GHz . #Avg Type: RMS TRACE] Center Freq 13.015000000 GHz . :
NFE PNO:Wide —»- Trig: FreeRun Avg|Hold: 1001100 B NFE PNO: Fast ~— 1rig: FreeRun AvglHold: 10/10
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Mkr1 2.480 00 GHZ| Mkr4 23.108 9 GHZ]
Ref Offset 1119 dB Ref Offset 11.19 dB.
[0 e Ref 30.00 dBm 5.185 dBm)| 19g2idiv__Ref 30.00 dBm -32.907 dBm
200 00,
100 V' 0
v
000 000,
100 10 -
200 20
Iy
ool - 8 2 P
500 00 ! . |
Center 2.483500 GHz Span 10.00 MHz, Start 30 MHz Stop 26.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
] - z
N [ 2.480 00 GHz 5185 dBm 1N T 2.480 0 GHz 4.283 dBm
2 N 1 248384GHz  -38.686 dBm 2 N 1 49600GHz 45033 dBm
3N f 248350GHz  42162dBm 3N f 74400GHz  -49.557 dBm
: -5 N f 231089GHz  -32.907 dBm
6 1 6 I
7 7
8 8
9 9
10 10
1 - 11 .
sc status usc. samus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.7.2. BLE (2Mbps)

Sweep 5.000 ms (1001 pts)

#Res BW 100 kHz

#VBW 300 kHz

#Res BW 100 kHz

55 Xeyignt Spectrom Amatyee - APOTLA T3 51710/ 40687, =T B KeysightSpectram Analyeer - APZORL A T3 R4TR0/0052,
L INT R ALIGN AUTO 06:59:27 P Apr 13, 2021 . N ETI NT REF] I
RMS Type: R
enter Fre 0GR ] o ern thvg TRETHE & S [Center Freq 13.015000000GHz ] .. o0 #Ave Ty U
IFGain:Low #Atten: 40 dB oerlP. IFGain:Low #Atten: 40 dB
Mkr1 2.402 00 GHz Mkr4 24.082 8 GHz]
Ref Offset 1119 dB Ref Offset 11.19 dB.
19 geidly_Ref 30.00 dBm 5.254 dBm)| 19 geidiy_Ref 30.00 dBm -32.006 dBm
100 ¢ 00
100 e 0o -
s 00 ¢
a0 00 Olia O
500 @0 '
|
\ | N I \
Center 2.400000 GHz Span 10.00 MHz Start 30 MHz Stop 26.00 GHz
#VBW 300 kHz Sweep 957.3 ms (40001 pts)

Foicron Ty

FUNCTION 3
N 1 240200 GHz. 5254 dBm 1N 1 24020 GHz -0.240 dBm
2 N i 240000GHz 26138 dBm 2 N f 48040GHz  43930dBm
3N f 240000GHz 26138 dBm 3 N f 72060GHz 44676 dBm
4 | -5 N f 240828GHz  -32.006 dBm |
6 I 6 I
7 7
8 8
9 9
10 10
1 - 1 J
se starus s status
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
Neyeight Spectram Andlyzer - AP202L4 13 B4TA0 40882, Tt Keyeight Spectram Analyzer - AP20ZL4 13 BHTA0A0382, =]
L | r [s0@ oc [ mreer ALIGN AUTO 07:09:53 P Apr 13, 2021 L | [soa oc] I INT REF [ Amenao [ 07:10:36 PM Apr 13, 2021
enter Freq 2.440000000 GHz ] #Avg Type: RMS TRAGENI 535 5 6 [Center Freq 13.015000000 GHz #Avg Type: RMS TRACE] 56
NFE PNO:Wide —»- Trig: FreeRun AvglHold: 1001100 T | NFE PNO:Fast —»- Trig: FreeRun Avg|Hold: 1010 TYPE[M
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oeTP
Ref Offset 11.19 dB Mkr1 2.440 00 GHz Ref Offset 11.19 dB. Mkr4 24.000 3 GHZ
(g e Ref 30.00 dBm 5.128 dBm {0eiciy__Ref 30.00 dBm -31.544 dBm
og
=
e 0o o
00
100 Y s .
20 —
000 . 0
o G
i 00 " o Lkt |
— i —
200 600 ‘
. | Start 30 MHz Stop 26.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
4 il
oo i U] 2.440 0 GHz 4.378 dBm
48800GHz  44616dBm
- 73200GHz 42145 dBm
B 240003GHz  -31544dBm
800
Center 2.440000 GHz Span 10.00 MHz :
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)J « »
sa starus sa status

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

[B Keyvignt Spectrum Analyzer - AP2021.4.13,84740/40882, == B Keysight Spectrum Anlyzer - AP2021 413 64740/ 40682, =l
[ oC [ TRer] ALIGN AUTO 07:20:34 PM Apr 13, 2021 [ - 500 DC | I INT REF] [ Amenauto [ 07:25:49 PM Aor 13, 2021
enter Freq 2.483500000 GHz ) #Avg Type: RMS TRACE] 56 [Center Freq 13.015000000 GHz ) vg Type: RMS TRACH
NFE PNO-Wide —> Trig: FreeRun Avg|Hold: 1001100 e NFE BNO:Fast ~»- Trig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Mkr1 2.480 003 GHZ Mkr4 25.448 8 GHZ]
Ref Offset 11.19 dB Ref Offset 11.19 dB -
[0 e Ref 30.00 dBm 5.109 dBm)| 192 Ref 30.00 dBm -32.629 dBm|
200 20
100 & 0
¢
000 o 0
100 — 00 -
200 200
100} [y - 00 | O O
500 0 i L L bt an i il LRl
500 0 !
Center 2.483500 GHz Span 13.00 MHz Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts
i [ wood
2.480 003 GHz 5.109 dBm 1N 2.480 0 GHz 4.682 dBm
2.487 478 GHz -38.633 dBm 2 N f 4.960 0 GHz -43.718 dBm
248350GHz  41242dBm 3N f 74400GHz 45541 dBm
g N f 25.448 8 GHz -32.629 dBm
= 5 =
6
7
8
9
10
- 1" -
vsa — = sTarus

OUT-OF-BAND HIGH CHANNEL

HIGH CHANNEL BANDEDGE
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

9.7.3. BLE (125Kbps)

Ref 30.00 dBm

B eyrignt Spectram Anslyeer - AP2021 4 1354740 /30382, =T B KeysightSpectram Analyeer - APZORL A T3 R4TR0/0052,
L INT REF ALIGN AUTO 05:10:14 P Apr13, 2021 L R 500 o0c NT REF] [ au I
enter Fre 00 GHz . : RMS 56 [Center Freq 13.015000000 GHz ) g Type: R
NFE NG Wide —»- Irig: FreeRun AvglHold: 100/100 Treely NFE PNG-Fast -+~ Trig: FreeRun AvglHold: 10/10
IFGain:Low #Atten: 40 dB oeT IFGain:Low #Atten: 40 dB.
Ref Offset 11.19 dB Mkr1 2.402 00 GHZ| Ref Offset 1119 dB Mkré 25.729 3 GHZ]
5.272 dBm| Ref 30.00 dBm -32.910 dBm

10 dBidiv
Log

#Res BW 100 kHz

#VBW 300 kHz

Sweep 5.000 ms (1001 pts)

Foicron

10 dB/div
Log ———
n TS o o
100 - = 0o -
w0 9 0 N P — Ot
500 @0
ano o] \ \ | | \
Center 2.400000 GHz Span 10.00 MHz Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)

FU

FUNCTION B
N f 2.402 00 GHz 5.272 dBm 1N f 2.4020 GHz 2.168 dBm
2 N f 2.400 00 GHz -40.008 dBm 2 N f 4.804 0 GHz -45.526 dBm
3N f 2.398 42 GHz -38.467 dBm 3 N f 7.206 0 GHz -43.058 dBm
4 N 25.852 0 GHz. W4l N f 25729 3 GHz -32.910 dBm
5 = 5 =
6 6
7 7
8 8
9 9
10 10
1 - 1 g
= sTaTUS usc. sTATUS|

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Neyeight Spectram Andlyzer - AP202L4 13 B4TA0 40882, Tt Keyeight Spectram Analyzer - AP20ZL4 13 BHTA0A0382, =]
T [ ® [s0a oc T reer ALIGN AUTO 05:26:22 P Apr 13, 2021 L [ ® [s0a oc] I INT ReF] [ auonao_ | 05:27:10 PM Apr 13, 2021
enter Freq 2.440000000 GHz | V! :RMS TRACE[L 2356 [Center Freq 13.015000000 GHz #Avg Type: RMS R 58
NFE PNO:Wide —»- Trig: FreeRun AvglHold: 1001100 T | NFE PNO:Fast —»- Trig: FreeRun Avg|Hold: 1010 TYPE[M
IFGain:Low #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oeTP
Mkr1 2.440 01 GHZ Mkr4 23.815 9 GHZ]
Ref Offset 11.19 dB Ref Offset 11.19 dB : 22
[ogsiiv_Ref 30.00 dBm 5.162 dBm| 10 diciv__Ref 30.00 dBm -33.126 dBm
og
=
e 0o
. 0
100 0 s .
! 200 — 3
000 . ¢
o w00 Q 0
45108 500 4 ‘ s bl
. Start 30 MHz Stop 26.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
4 il
oo A TAA 24400 GHz 1.847 dBm
48800GHz  43710dBm
- 73200GHz  -47.360 dBm
B 238159GHz  -33126dBm
800
Center 2.440000 GHz Span 10.00 MHz :
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)J « »
sa starus sa status

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

[E=E[E=E

[E=SEE

B Xeymg i Anatzer AP202L A 3 EATAO 582

ALGNAUTO |

NT REF] I

05:37:23 PM Apr 13, 2021
TRAG:

B Keyght Spectram Anayeer - APIOZLA 13 GATIO/A0B2,
[ oC [ TRer] ALIGN AUTO 05:35:23 PM Apr 13, 2021 [ - 500 DC | I
enter Freq 2.483500000 GHz ) #Avg Type: RMS TRACE] 56 [Center Freq 13.015000000 GHz ) vg Type: RMS
NFE PNO-Wide —> Trig: FreeRun Avg|Hold: 1001100 e NFE BNO:Fast ~»- Trig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Mkr1 2.480 00 GHZ| Mkr4 24.125 6 GHZ]
Ref Offset 11.19 dB Ref Offset 11.19 dB
[0 e Ref 30.00 dBm 5.130 dBm)| 192 Ref 30.00 dBm -31.759 dBm|
20 200
100 & 0
X g
000 oo
100 00 -
200 200
ool 0 |
500 00 ey ' Lielatodlisdi il
£0.0 500
Center 2.483500 GHz Span 10.00 MHz Start 30 MHz Stop 26.00 GHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
7 [ vooe
2.480 00 GHz. 5.130 dBm 1N 2.480 0 GHz 1.883 dBm
2.487 52 GHz. -38.339 dBm 2 N f 4.960 0 GHz -42.297 dBm
248350GHz  42.031dBm 3 N f 74400GHz  41.905 dBm
g N f 24125 6 GHz -31.769 dBm
= 5 =
6
7
8
9
10
- 1" -
s status s srarus,

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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9.7.4. BLE (500Kbps)

B eyrignt Spectram Anslyeer - AP2021 4 1354740 /30382, =T 03 Ve S A OEATSBATARL
L INT R ALLGN AUTO 05:42:42 P Apr13, 2021 N REF] T T
Type: RMS RACE] Type: Rl
enter Fre 0GR ] o ern favg Tps s = "75 S Ler Freq T u15m)ooooE Gz T g Freekun g Tipe: Bl
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Mkr1 2.401 75 GHZ Mkr4 25.855 2 GHZ]
Ref Offset 11.19 dB Ref Offset 1119 dB
19 geidly_Ref 30.00 dBm 5.388 dBm)| 19 geidiy_Ref 30.00 dBm -32.913 dBm
10.0 { 00 G
100 — 0o o
0 0 20 ¢
) ANENESPUN RSP /5 PR SUUN N AP (AU, I N N RO S ] Y A Iy
50.0 500 <>
ano ‘ s} \ \ | | \
Center 2.400000 GHz Span 10.00 MHz Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
F FUNCTION E w0 =
N 1 240175 GHz 5.388 dBm 1N 1 24020 GHz 2210 dBm
2 N i 240000GHz 41247 dBm 2 N f 48040GHz  43170dBm
3N f 239682GHz 38251 dBm 3 N f 72060GHz  -47.839 dBm
4 | -5 N f 2686562GHz  -32913dBm |
6 I 6 I
7 7
8 8
9 9
10 10
1 - 1 J
se starus s status
LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL
R et e PR Tt o AT =TT
[ & [sia oc [ mreer ALIGN AUTO 05:48:20 P Apr 13, 2021 i 08 _DC | I INT REF [ auonao_ | 054854 P g 13, 201
en!er Freq 2.: 440000000 GHz ] #Avg Type: RMS WE 723456 Center Freq 13 015000000 GHz | #Avg Type: RMS TRACE]
PNO:Wide —»- Trig: FreeRun AvglHold: 1001100 | PNO:Fast ~»— Trig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 40 dB ol IFGain:Low #Atten: 40 dB
Mkr1 2.439 75 GHZ Mkr4 25.829 9 GHZ]
Ref Offset 11.19 dB Ref Offset 11.19 dB ! g
(g e Ref 30.00 dBm 5.255 dBm {0eiciy__Ref 30.00 dBm -32.484 dBm
og
=
e 0o
o Q
100 ) 100
20
000
200
. A
i 500 L v bbbk il
. ! | | | | |
. | Start 30 MHz Stop 26.00 GHz,
I I #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
y S S R A
oo iy ; 0 24400 GHz 2556 dBm
48800GHz  49102dBm
- 73200GHz 43453 dBm
B 258299GHz  -32484dBm
800
Center 2.440000 GHz Span 10.00 MHz :
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)J « »
starus sa status

=

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

[B Keyvignt Spectrum Analyzer - AP2021.4.13,84740/40882, == 03 K:ys\gmiv«\mm Aneze - npmnmwwwmz =l
[ oC INT ReF] ALIGN AUTO 05:57:04 PM Apr 13, 2021 i I I INT REF] [ Amenauto [ 0557386 i fr 13,201
enter Freq 2.483500000 GHz ) #Avg Type: RMS TRACET 3 s ¢ [Center Freq 13 015000000 GHz )
NFE PNO-Wide —> Trig: FreeRun Avg|Hold: 1001100 e BNO:Fast ~»- Trig: FreeRun Avg|Hold: 1010
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
Mkr1 2.479 75 GHZ| Mkr4 25.830 5 GHZ]
Ref Offset 11.19 dB Ref Offset 11.19 dB
[0 e Ref 30.00 dBm 5.264 dBm)| 192 Ref 30.00 dBm -32.677 dBm|
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100 $ 0
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000 0m!
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Center 2.483500 GHz Span 10.00 MHz| Start 30 MHz Stop 26.00 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
S S [V MoDe] S SR N |
2.47975 GHz 5.264 dBm 1N 2.480 0 GHz 1.915 dBm
2.486 14 GHz -38.840 dBm 2 N f 4.960 0 GHz -44.335 dBm
2.483 50 GHz -41.682 dBm 3 N f 7.440 0 GHz -45.453 dBm
4 N f 25.830 5 GHz -32.677 dBm
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FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC §15.205 and §15.209

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

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 -

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements 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 or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 3 MHz for peak measurements.
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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 and as applicable for RMS average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

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

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.

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

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. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (2Mbps)
Antenna A

BANDEDGE (LOW CHANNEL)

12ETE&L Focility: UL Maorrisville 2821 Apr 14 12:24:18
i i i i i Restricted Bondedge
| Project Number: 13541285
I Client: Microsoft
Test Location: N-SAC
- Mode: 1Tx, BLE, 2482MHz
ld Tested by: 85581/11993
: : : [\

gl: | ! : f : i i i )‘ ]. i

SE
£ Peak Liit CdBul/m
= 7E
3
@
&

55

55 Average:Limit (dBull/m) M ) \ %W

45 : : L : : : | % ‘MM } & \&\WV’W

35 Jal

oty : WWWWWWW"MM : :
2.31 T8, 5MH=/ 2. 415
Frequency [GHz)
Range (612) FEWR Fef ffttn  Det/vg fode Sueen Fio  Vopoliode  Lchel Range (Grz] R Ref /itin _ Uet/fvg fiode S Fts  Wupedlos  Latel ‘
LE3I2AI5  MCEEH 108 PEAGPa- AgURMS) At 2001 HiH Horizontal - Fi 2P31RAE NCEB BB RERFur AgRIEL Ao W HAAG  Horizontal - A
BLE 2482 H 2 Mbps Paet!6.DAT

Marker| Frequency | Meter |Det|AT0072/Amp/Cbl/Fltr/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 * *%2.38996 | 37.31 | Pk | 31.8 -24.4 0 44.71 - 74 -29.29 21 135 H
2 * %% 238954 | 39.58 | Pk | 31.8 -24.4 0 46.98 - - 74 -27.02 21 135 H
3 * *%2.38996| 18.58 |RMS| 31.8 -24.4 4.82| 30.8 54 -23.2 - - 21 135 H
4 * *%2.34197| 25.28 |RMS| 31.7 -24.4 4.82| 374 54 -16.6 - - 21 135 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

~Test Foc lity:r UL Morrisvills 2821 Apr 14 16:00:29

Restricted Boadedge
“roject Numbe~: 13541266

Client: Microsofz

Test Location: N-SAC
Yode: 1Tx, BLI, 2482MHz
185 Tested by: 853@1/11993

g5

25

75 Peck Limit (dBulU/m

CdBul/m3

65

55 Averaogeilimit (dBub)/m)

45 .

35

O
aLJ

2.3 ‘ ‘ 10 51H=/ ‘ 2,415

Freguency (GHz)
Rarge (612) REU/ VB Ref/Atin  Det/fvg fode Sueep Pls  #ups/loce Lobel Ronge (Gfiz) BBl Ref/Attn  Det/Avg Mode Sueep Ps  #ups/lide Lobe

Rev 9.5 B4 Mar 2321

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

1 * %% 2.38996| 34.57 | Pk 31.8 -24.4 0 41.97 - - 74 -32.03 51 256 Vv
2 * *%2.34182| 37 Pk 31.7 -24.4 0 44.3 - - 74 -29.7 51 256 \
3 * *%2.38996| 18.08 |RMS| 31.8 -24.4 4.82 30.3 54 -23.7 - - 51 256 \Y
4 * *%2.34192| 22.78 |RMS| 31.7 -24.4 4.82 34.9 54 -19.1 - - 51 256 \'%

* - 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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DATE: 2021-05-25
IC: 3048A-1964

BANDEDGE (HIGH CHANNEL)

| ogTest Fae lity: UL Morrisville 2821 Apr 14 16:11:52
Restricted Baﬂdadgﬁ
115 ir‘DJ‘ect Numbe~: 13541 2E6
Client: Microsofz
Test Location: N-SAC
Mode: 1Tx, BLI, 2488MHz
185 Tested by: 85581/11993
91:
85 \
S / | | Peok Limit cdBub/m)
= /5
m
: B
65 |
Aflercige Limit CdBulU/m)
5': t ‘V @\ g
A5l f g
WW \g Attty 0 WWM‘W’WWMWM i e ety Ao
3': M/VW bM
e PN gD \L e
2.46 18 . 3MH=z/ 2.563
Freguency (GHz)
Range (GHz) RBU/VB Ref/fitin  Det/Avg fode Sueep Pts  #Sups/Made  Lobel Range (6Hz1 RELIABU Ref/Attn  Det/Avg Mode Sueep P-s  #5ups/Mode  Lobel
1:2.46-2.503 M(-6aB) /3 187/18 PERK/Pur Avg(RM3)  ZBnsec(iuto) 2881  MAXH Horizontal - Pk 2:2.46-2.563 1MC-6B)/3F 187/18 AUER/Pur Avg(RHSI  2Bnsec(futo) 2081 JBETAVG Horizontal - fiv
Rev 9.5 B4 Ma- 2321
Marker| Frequency | Meter | Det [ ATO072 |[Amp/Cbl/Fitr/Pad] DC |Corrected| Average |Margin|Peak Limit| PK |AzimuthHeight|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 |***248354| 47.88 | Pk | 32.4 -24.3 0 55.98 - - 74 -18.02| 30 119 H
2 * *%2.48755| 50.58 | Pk 325 -24.3 0 58.78 - - 74 -15.22 30 119 H
3 |***2.48354| 30.79 |[RMS| 32.4 -24.3 482 | 43.71 54 -10.29 - - 30 119 H
4 |***248374| 30.2 |RMS| 32.4 -24.3 4.82 | 43.12 54 -10.88 - - 30 119 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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

VERTICAL RESULT
1ZKTBBt Foc lity: UL Morrisville 2821 Apr 14 16:26:55
Restricted Boadedge
s S e
Test Location: N-SAC
Mode: 1Tx, BLZ, 2488MHz
185 Tested by: 853@1/11993
91:
85
£ Pook Limit CdBUUYm)
375
2
= -
55 ﬂ%evog& Limit CdBul/m)
41:
4
3 a
3!:
2.46 18.3MH=/ 2.563
Freguency (GHz)
Ronge (GHz) REl/VBW Ref/Atin  Det/fvg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBL/BU Ref/Rttn  Det/Avg Mode Sueep Fis  #ups/Mode  Lobel
Rev 9.5 B4 Mar 2321
Marker| Frequency | Meter | Det [ AT0072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuVv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * *%2.48354| 45.93 | Pk 324 -24.3 0 54.03 - - 74 -19.97 54 270 Vv
2 * *%.4875 | 48.48 | Pk 325 -24.3 0 56.68 - - 74 -17.32 54 270 \
3 * *¥% 2 48354 29.44 |[RMS| 32.4 -24.3 4.82 42.36 54 -11.64 - - 54 270 \%
4 * x* 24874 | 30.56 [RMS| 32.5 -24.3 4.82 43.58 54 -10.42 - - 54 270 \%

* - 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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FCC ID: C3K1964

DATE: 2021-05-25

IC: 3048A-1964

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1?7T\35t Facility:dL RTP Chombsr C 2821 Apr ¢ 16:23:48
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, ELE, 2482MHz
124 Tested by: 23567/11993
33
33
~ Feak Limit (dBuU/nZ
£
3 73
a
l
53
Avg Lim t (dBul/m)
53 !
43
33
1 18 18
Frecuercy (Ckz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Plo Lakel
[HE BRI/ 18118 PERK/ur AvgRHS)  Sisectiute)  S8B1 N Ho i zortal 5:16-18 HCSB) /3 975 FEAK/Pur AugiRIS)  T5msec(huto) S8 Hor i zonta
338 MCBEISN IS PERKwr AgRHS)  Edusec(ut) ISk MK Homizortal
Rev 3.3 B4 Var 2221
1?7T\35t Facility:dL RTP Chombsr C 2821 Apr ¢ 16:23:48
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, ELE, 24@2MHz
124 Tested by: 23567/11993
33
34
~ Feak Limit (dBuU/nZ
£
3 732
a
l
53
Avg Lim t (dBul/m)
>3 2 B AN
4 g o}
o
43
33
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGHo) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lokel

Rev 3.5 B4 Var 2321

VERTICAL
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062|/Amp/Cbl/Fltr|DC Corr|Corrected| Avg Limit |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) [Margin| (Degs) | (cm)
(dBuv) (dBuV/m) (dB)
1 * *% 273456 | 34.33 | PK2 | 32.4 -16.8 0 49.93 - - 74 -24.07| 138 217 H
* %% 2.73462| 23.08 | ADR | 32.4 -16.8 4.82 43.5 54 -10.5 - - 138 217 H

2 ***% 5005 | 56.24 | Pk 34 -47.2 0 43.04 54 -10.96 74 -30.96| 0-360 | 101 H

3 **%¥ 8239 | 53.19 | Pk 36 -43.3 0 45.89 54 -8.11 74 -28.11| 0-360 | 200 H

4 * *% 4573 55.39 Pk 34.2 -46.4 0 43.19 54 -10.81 74 -30.81| 0-360 | 101 Vv

6 * ** 84615 | 53.44 Pk 35.9 -43.3 0 46.04 54 -7.96 74 -27.96| 0-360 | 200 Vv

5 5.972 57.12 | Pk 354 -46.2 0 46.32 - - - - 0-360 | 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADR - RMS average
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MID CHANNEL RESULTS

1?7T\35t Facility:dL RTP Chombsr C 2821 Apr '5 17:13:42
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, ELE, 244BMHz
124 Tested by: 23567/11993
33
33
~ Feak Limit (dBuU/nZ
£
3 73
a
l
39
Avg Lim t (dBul/m)
" 1
3
2
kel
1 18 18
Frecuercy (Chz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
[HE BRI/ 18118 PERK/ur AvgRHS)  Sisectiute)  S8B1 N Homizortal 5:16-18 NS/t 975 FEAK/Pur AgiRIS)  T55icec(huto) 838 M Hor i zonta
338 MCBEISN IS PERKwr AgRHS)  Edusec(ut) ISk MK Homizortal
Rev 8.3 B4 Var 2221
1?7T\35t Facility:dL RTP Chombsr C 2821 Apr '5 17:13:42
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, BLE, 244BMHz
124 Tested by: 23567/11993
33
34
~ Feak Limit (dBuU/nZ
£
3 732
a
l
53
Avg Lim t (dBul/m)
534 e
4 5 o
2 o
43
33
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lokel
5:16-18 S/ 975 FEAK/Pur AgURIS)  T5Sisec(luto) 838 MACH Vert ical
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

RADIATED EMISSIONS

Marker| Frequency | Meter | Det [AT0062 |Amp/Cbl/Fltr|DC Corr|Corrected| Avg Limit |Margin| Peak Limit | PK [Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuV) (dBuV/m) (dB)

1 | ***2.8528| 34.55 | PK2 | 32.5 -16.8 0 50.25 - - 74 -23.75| 72 323 H

* *¥%2.8522| 22.91 |ADR| 325 -16.8 4.82 43.43 54 -10.57 - - 72 323 H
4 **1.7764 | 33.73 | Pk | 29.6 -18.8 0 44.53 54 -9.47 74 -29.47| 0-360 | 101 \Y
2 * *% 3886 | 56.75 | Pk | 33.6 -48.3 0 42.05 54 -11.95 74 -31.95| 0-360 | 200 H
3 **% 8171 | 52.83 | Pk 36 -43.1 0 45.73 54 -8.27 74 -28.27| 0-360 | 200 H
5 *** 4694 | 56.8 Pk 34.1 -47.4 0 43.5 54 -10.5 74 -30.5 | 0-360 | 200 \'
6 **%9153 | 52.87 | Pk | 36.4 -43 0 46.27 54 -7.73 74 -27.73| 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADR - RMS average
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

HIGH CHANNEL RESULTS

1?7T\35t Facility:dL RTP Chombsr C 2821 Apr '5 17:54:45
23
Radiated Emissions 3-Meters
1132 Praoject Nanber: 13541286
= Client: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, ELE, 248BMHz
124 Tested by: 23567/11993
33
33
~ Feak Limit (dBuU/nZ
€
~
3 73
a
l
39
Avg Lim t (dBul/m)
33
1 18 18
Frecuercy (Chz)
Rerge (6HE) REI/VRI /it et/ flode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/fdn  Dot/fvg fode Sueep Pts  Fups/loce  Lokel
[HE BRI/ 18118 PERK/ur AvgRHS)  Sisectiute)  S8B1 N Homizortal 5:16-18 NS/t 975 FEAK/Pur AgiRIS)  T55icec(huto) 838 M Hor i zonta
338 MC-BBI/3H TS PEFK/ur Rug(RHS)  Edusec(Futs) 15k N Homizortal

Rev 9.3 B4 Var 2321

HORIZONTAL

1?7'(\35{ Facility:dL RTP Chombsr C 2821 Apr '5 17:54:45
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, BLE, 248BMHz
124 Tested by: 23567/11993
33
34
~ Feak Limit (dBuU/nZ
£
3 732
a
l
53
Avg Lim t (dBul/m)
534 - g
=}
4 g
43
33
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/fdn  Dot/fvg fode Sueep Pts  Foups/loce  Lokel
5:16-18 S/ 975 FEAK/Pur AgURIS)  T5Sisec(luto) 838 MACH Vert ical
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

RADIATED EMISSIONS

Marker|Frequency| Meter |Det| AT0062 [Amp/Cbl/Fltr|Corrected| Avg Limit |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) |Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) [Margin| (Degs) | (cm)
(dBuv) (dBuv/m) (dB)

1 ***¥3672| 57.21 | Pk 333 -47.9 42.61 54 -11.39 74 -31.39| 0-360 | 101 H

2 |***7.441| 53.51 | Pk 35.9 -44.5 4491 54 -9.09 74 -29.09| 0-360 | 199 H

3 |***9.456| 51.24 | Pk 36.8 -41.5 46.54 54 -7.46 74 -27.46| 0-360 | 199 H

4 [***3565 57.3 |Pk| 33.2 -48.7 41.8 54 -12.2 74 -32.2 | 0-360 | 200 Vv

5 * **¥5109| 54.33 | Pk 34.2 -45.7 42.83 54 -11.17 74 -31.17| 0-360 | 200 Vv

6 * **7.379| 53.69 | Pk 35.9 -43.9 45.69 54 -8.31 74 -28.31| 0-360 | 101 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

10.2.2.

Antenna A

BANDEDGE (LOW CHANNEL)

BLE (125Kbps)

HORIZONTAL RESULT

=Test Fum\if‘,g‘ UL MDV"F‘\E’V\HB

2821 Apr 14 14:45:82

12
Restricted Bondedge
o Project Number: 13541286
I Clignt: Microsoft
Test Locotion: N-SAC
- Mode: 1Tx, BLE, 2482MHz
18 Tested by: 85501711993 ﬂ
BE
£ Fock Limit C(dBuU/m
3 75
3
EE
55 Average:Limit (dBul/m) : fﬂ k\ N
45 . [Euall .
WMMWWWWMW4WMWWWMWMMWWWMWW / \1\
EE ‘ ‘ / ‘ ‘ ‘ ‘ 2 M T ]
2.31 8. 5MHz/ Z2.415
FFBQUENDH EGHZ)
Range (GHz) REL VB Ref/ftn  Det/fvg Hode Sueep Pis  {Supaiode  Lehel Ronge (BHz! RELAVEN Ref/itin  Del/fvg tode Sueep Pts  Hups/Nock  Label
1:2.31-2.415 Mi(-EdB) /31 187418 PEARFur AvglRHS)  Autn 2881 MEEH Herizontal - P 22312418 1M(-BdB) /3 187/18 WUERPur feglRHE]  Auts 2681 JBETAVG Horizontal - fv
BLE_2482_H_125 kbps_Pset 16 DAT
Marker| Frequency | Meter | Det [ATO072 |[Amp/Cbl/Fitr/Pad] DC |Corrected| Average |Margin|Peak Limit| PK |AzimuthHeight|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuVv) (dB) [(dBuV/m)| (dBuV/m) (dB)
1 * *¥%2.38996| 34.65 | Pk 31.8 -24.4 0 42.05 - - 74 -31.95 28 149 H
2 * **2.34166| 39.19 | Pk 31.7 -24.4 0 46.49 - - 74 -27.51 28 149 H
3 * *%2.38996| 23.72 [RMS| 31.8 -24.4 .82 31.94 54 -22.06 - - 28 149 H
4 * *%2.34192| 31.59 [RMS| 31.7 -24.4 .82 39.71 54 -14.29 - - 28 149 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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

VERTICAL RESULT
1ZKTBBt Foc lity: UL Morrisville 2821 Apr 14 14:56:12
Restricted Boadedge
IE i e
Test Location: N-SAC
Mode: 1Tx, BLZ, 24B2MHz
185 Tested by: 853@1/11993
91:
85
E Peak Limit (dBulU/m
375
2
= -
55 Averaogeilimit (dBub)/m)
45 2 1
@
4
3!: %)
3 3
H o
2. 31 18.5MH=/ 2.415
Freguency (GHz)
Ronge (GHz) REl/VBW Ref/Atin  Det/fvg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBL/BU Ref/Rttn  Det/Avg Mode Sueep Fis  #ups/Mode  Lobel
Rev 9.5 B4 Mar 2321
Marker| Frequency | Meter | Det [ AT0072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuVv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 |***2.38996| 34.46 | Pk | 31.8 -24.4 0 41.86 - - 74 -32.14| 50 306 Vv
2 |***234213| 37.65 | Pk | 31.7 -24.4 0 44.95 - - 74 -29.05| 50 306 Vv
3 |[***2.38996| 23.08 [RMS| 31.8 -24.4 .82 31.3 54 -22.7 - - 50 306 \"
4 * *¥% 234187 28.73 |[RMS| 31.7 -24.4 .82 36.85 54 -17.15 - - 50 306 \%

* - 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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

BANDEDGE (HIGH CHANNEL)

| ogTest Fae lity: UL Morrisville 2821 Apr 14 15:89:24
Restricted Baﬂdadgﬁ
- ®roject Numbe~: 135412E6
i Client: Microsofz
Test Location: N-SAC
Mode: 1Tx, BLI, 2488MHz
185 Tested by: 85581/11993
91: /
8!: /
S - ﬁ || Peok Linit cdBub/m)
g // k
°
E)l: \
55 ) a@ker‘age Limit CdBuU/m)
T,
45 gyl Aoy A f‘“
AT / \g RS gl o o A At it W bt Sonpenisbashsaan i
35 M"/f \\M'W\ 1\
WW WWMM NMMMMWWW A ATt Pt or s
2.46 18 . 3MH=z/ 2.563
Freguency (GHz)
‘ Renge (GHz) I Ref/Btin  Det/fvg fode Sueep Pts Foups/Made Label ‘ Renge (GHz) REL/EY Ref /Attn  Det/Avg Hode Sueep Fs  Hupsiode Lobel
1:2.46-2.503 M(-6aB) /3 187/18 PERK/Pur Avg(RM3)  ZBnsec(iuto) 2881  MAXH Horizontal - Pk 2:2.46-2.563 1MC-6B)/3F 187/18 AUER/Pur Avg(RHSI  2Bnsec(futo) 2081 JBETAVG Horizontal - fiv
Rev 9.5 B4 Ma- 2321
Marker| Frequency | Meter | Det [ ATO072 |[Amp/Cbl/Fitr/Pad] DC |Corrected| Average |Margin|Peak Limit| PK |AzimuthHeight|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuV) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * *%2.48354| 47.6 Pk 324 -24.3 0 55.7 - - 74 -18.3 31 150 H
2 * *% 24875 | 51.37 | Pk 325 -24.3 0 59.57 - - 74 -14.43 31 150 H
3 |***2.48354| 32.25 [RMS| 32.4 -24.3 .82 41.17 54 -12.83 - - 31 150 H
4 |***248359| 32.49 |RMS| 32.4 -24.3 .82 41.41 54 -12.59 - - 31 150 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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

VERTICAL RESULT
1ZKTBBt Foc lity: UL Morrisville 2821 Apr 14 15:35:29
Restricted Boadedge
s S e
Test Location: N-SAC
Mode: 1Tx, BLZ, 2488MHz
185 Tested by: 853@1/11993
91:
85
£ Pook Limit CdBUUYm)
375
2
= -
55 ﬂgevog& Limit CdBul/m)
Q,
41:
4
(s3]
3!:
2.46 18.3MH=/ 2.563
Freguency (GHz)
Ronge (GHz) REl/VBW Ref/Atin  Det/fvg fode Sueep Pts  #Swps/Mode  Lobel Ronge (6Hz) RBL/BU Ref/Rttn  Det/Avg Mode Sueep Fis  #ups/Mode  Lobel
Rev 9.5 B4 Mar 2321
Marker| Frequency | Meter | Det [ AT0072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuVv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * *%2.48354| 44.31 | Pk 324 -24.3 0 52.41 - - 74 -21.59 50 268 Vv
2 * **2.48755| 48.13 | Pk 325 -24.3 0 56.33 - - 74 -17.67 50 268 \
3 * *%2.48354| 29.97 |RMS| 32.4 -24.3 .82 38.89 54 -15.11 - - 50 268 \Y
4 * *%2.48379| 29.84 |RMS| 32.4 -24.3 .82 38.76 54 -15.24 - - 50 268 \Y

* - 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: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1Zla'rest Facility:UL RTP Chomber C 26821 Apr 15 19:37:29
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, BLE, 2482MHz
108 Tested by: 23567/11993
96
86
~ Peak Limit (dBulU/m)
<
3 79
[is]
S
(14|
Avg Limit (dBuU/m)
50
1 3
2 . "
| S VS o i
368
1 18 18
Freguency (GHz)
Range (6Hz) RE/VBU Ref/Atin  Det/fvg fade Sueep Pio toups/Mode Lobel Range (6Hz) RELI/VE Ref/Atin  Det/fvg Node Sweep Pis tupo/lode Lobol
1:1-3 6B/ 187/18  PECK/Pur AvgQRNS)  Snsec(Auto) 5881 HAXH for zontol | 5:18-18 HC-68)/30  T1/5  PERK/Pur Avg(RMS)  TSnsec(Auto) BEBI  HAXH Horizantal
3:3-18 M(-6dB2/2 97/ PEAK/Pur Avg(RHS)  EBnsec(fubo) 15k MAXH Hor i zontal
Rev 9.5 B4 Mar 2821
1ZBTest Facility:UL RTP Chamker C 2821 Apr 15 19:37:29
Radiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, BLE, 2482MHz
108 Tested by: 23567/11993
96
86
~ Peok Limit (dBul/m)
<
3 79
©
S
68
Avg Limit (dBuU/m)
50 4 -5
5 6 |
g D “ MM
% i
48 AR
J
36
1 18 18
Frequency (GHz)
Range (6Hz) REW/VBU Ref/Atin  Det/Avg Hads Sueep Pio toups/Mode Lobel Range (6Hz) RELI/VEN Ref/Atin  Det/fvg fode Sweep Pio tupo/lode Lobel

116 1HC-6: 1715 EAK wgRIS)  T55nsec (Auta)

¥
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VERTICAL
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

RADIATED EMISSIONS

Marker|Frequency| Meter | Det | AT0062 [Amp/Cbl/Fltr|DC Corr|Corrected| Avg Limit (Margin| Peak Limit| PK |Azimuth|Height|Polarity|
(GHz) |Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuv/m) (dB)

1 |***3.504| 56.88 | Pk 34.3 -47.1 0 44.08 54 -9.92 74 -29.92| 0-360 | 200 H

2 |***4.846| 55.77 | Pk 34.1 -47.4 0 42.47 54 -11.53 74 -31.53| 0-360 | 101 H

3 |***8192| 52.49 | Pk 36 -42.9 0 45.59 54 -8.41 74 -28.41| 0-360 | 101 H

4 * **4578| 55.37 | Pk 34.2 -46.2 0 43.37 54 -10.63 74 -30.63| 0-360 | 101 \'%

5 * *%739| 54.87 | Pk 35.9 -44.5 0 46.27 54 -7.73 74 -27.73| 0-360 | 101 \'

6 * *%¥9.185| 52.36 | Pk 36.4 -43 0 45.76 54 -8.24 74 -28.24| 0-360 | 200 \'
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

MID CHANNEL RESULTS

1Zla'rest Facility:UL RTP Chomber C 26821 Apr 15 19:12:48
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chamber
Mode: 1Tx, BLE, 2448MHz
108 Tested by: 23567/11993
96
8g
~ Peak Limit C(dBulU/m)
<
3 79
[is]
S
[14]
Avg Limit (dBuU/m)
38
1 18 18
Freguency (GHz)
Range (6Hz) REU/VBU Ref/Atin  Det/fvg fade Sueep Pis toups/Mode Lobel Range (GHz) RELI/VE Ref/Atin  Det/fvg Node Sweep Pis tupo/lode Lobel
1:1-3 6B/ 197/18  PECK/Pur AvgQNS)  Snsec(Auto) 5881 KA orizontol | 5:18-18 IHC-68)/30  91/5  PERK/Pur Avg(RMS)  TSnsec(Auto) BEBI  HAXH Horizantal
31318 M(-6dB2/2 97/ PEAK/Pur Avg(RHS)  EBnsec(fubo) 15k MAXH Hor i zontal
Rev 9.5 B4 Mar 2821
1ZBTES‘L Facility:UL RTP Chamker C 2821 Apr 15 19:12:48
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, BLE, 2448MHz
108 Tested by: 23567/11993
96
86
~ Peok Limit CdBulU/m)
<
3 79
@
S
68
Avg Limit (dBuU/m)
50
; 5 5
a 0
48
368
1 18 18
Frequency (GHz)
Range (6Hz) Rel/VBU Ref/Atin  Det/Avg Made Sueep Pio toups/Mode Lobel Range (6Hz) RELI/VEN Ref/Atin  Det/fvg fode Sweep Pio  tupo/tode Lobel
3-1E 1MC-6 37/ EAK g ( ) ] M
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

RADIATED EMISSIONS

Marker| Frequency | Meter | Det | AT0062 [Amp/Cbl/Fltr|DC Corr|Corrected| Avg Limit [Margin| Peak Limit | PK |Azimuth|Height|Polarity|
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m) (dB)
1 * *%2.82656| 33.8 |PK2| 32.5 -17.1 0 49.2 - - 74 -24.8 281 319 H
* %% 2.82789| 22.66 |ADR| 32.5 -17.1 0.82 38.88 54 -15.12 - - 281 319 H

2 ***3616 | 58.07 | Pk 33.2 -48.1 0 43.17 54 -10.83 74 -30.83| 0-360 | 101 H

3 ***¥ 8111 | 53.24 | Pk 36 -43.4 0 45.84 54 -8.16 74 -28.16| 0-360 | 200 H

4 * *% 1,887 | 56.82 | Pk 34.1 -47.1 0 43.82 54 -10.18 74 -30.18| 0-360 | 200 \Y

5 6.582 54.1 Pk 35.8 -44.5 0 45.4 - - - - 0-360 | 200 \'

6 8.969 54.08 | Pk 36.3 -42.6 0 47.78 - - - - 0-360 | 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADR - RMS average
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

HIGH CHANNEL RESULTS

1?7'(\35{ Facility:dL RTP Chombsr C 2821 Apr '5 18:45:06
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, ELE, 248BMHz
124 Tested by: 23567/11993
33
33
~ Feak Limit (dBuU/nZ
£
3 73
a
°
39
Avg Lim t (dBul/m)
1

1 18 18
Frecuercy (Chz)
Ronge (Git) BB /it let/Aug Mods Susep Pl Foupa/Mode  Laoel Rongs (o) REU/ BN Ref/Atin  Det/Avg fods Sueep Pts  Fups/loce  Lokel
11 MCEH)/N  187/18  PERCPur hvg(RHS!  Sisecthuto) 6081 BN Ho i zortal 5:16-18 M5B 9775 FEARur AeglBIS)  TSbusec(hute) 8B MM Hor i zonta
338 WCEBN IS PERCur AoRHD)  Blmsectut) 15k M Ho i zortal
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HORIZONTAL

1?7T\35t Facility:dL RTP Chombsr C 2821 Apr '5 18:45:06
23
Radiated Emissions 3-Meters
5 Praoject Nanber: 13541286
1 Cliznt: Microsot
Test Leccat on: C-Chomber
Mode: 1Tx, BLE, 248BMHz
124 Tested by: 23567/11993
33
34
~ Feak Limit (dBuU/nZ
£
3 732
a
l
53
Avg Lim t (dBul/m)
534 -
L 6
a)
4 3
43 e
33
1 18 18
Frecuercy (CkzJ
Rerge (GFE) REl/VRT /it et/ fode Sucep Pie  Fups/ode Lovel Range GGH2) RE/JBU Ref/Atin  Det/Avg fods Sueep Pts  Foups/loce  Lokel
5:16-18 S/ 975 FEAK/Pur AgURIS)  T5Sisec(luto) 838 MACH Vert ical
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

RADIATED EMISSIONS

Marker| Frequency | Meter | Det |AT0062/Amp/Cbl/Fltr|DC Corr|Corrected| Avg Limit |Margin| Peak Limit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) (dB) | Reading | (dBuV/m) | (dB) | (dBuV/m) [Margin| (Degs) | (cm)
(dBuv) (dBuv/m) (dB)
1 * *% 272498 | 34.36 |PK2| 32.4 -17 0 49.76 - - 74 -24.24 0 285 H
* %% 2.72785| 22.7 |ADR| 32.4 -16.9 0.82 39.02 54 -14.98 - - 0 285 H

2 **% 4,391 55.4 | Pk | 33.8 -47.1 0 42.1 54 -11.9 74 -31.9 | 0-360 | 101 H

3 * *%¥ 9113 52.49 | Pk | 36.4 -42 0 46.89 54 -7.11 74 -27.11| 0-360 | 101 H

4 * *% 3 825 55.94 | Pk | 33.5 -47.5 0 41.94 54 -12.06 74 -32.06| 0-360 | 200 Vv

5 ***¥5044 | 56.97 | Pk | 34.1 -47.4 0 43.67 54 -10.33 74 -30.33| 0-360 | 200 Vv

6 **%9.109 | 51.92 | Pk | 36.4 -42 0 46.32 54 -7.68 74 -27.68| 0-360 | 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
ADR - RMS average
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

10.3. WORST CASE BELOW 30MHZ

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).

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

JgTest Facility: UL Morrisville 20821 Apr 14 14:51:11
RF Emissions
Project Number: 13541286
58 : Client: Microsoft
: Test Location: S-SAC
I i Mode: 1Tx, BLE, Worst-Case
46 Tested by: 11993
~—
E i
o 34 N : g FCCTT8i 209 Uin it TaBdtmy
o
3 2z \
3 B N
- 18
e oz
% %m
2 "
o - MMWMM 3
3 9
3
o
1 18 38
Frequency (MHz)
Range (MHz) RBL/VBI Ref/Atin  Det/Avg Made 45ups/Mode  Lobel Range (MHz) RBUAVBU Ref/Atin  Det/fvg Mode Sueep Pis  #5wps/Mode  Label

Sueep Pis

1:.889-.15 288(-6dB)/3k  187/18 PEAK/Uolt fvg TBSmsectAuto) 2881  MAXH 8 degrees
2:.15-.49 Sk(-6dB)/180k 97/10 PERK/Vol4 fAvg Zneec(Auto) 2001 MAXH 8 degrees 7:.009-.15 208 (-6dB) / 3k 187/10 PERKNolt Avg 785r 2001 at
34938 G(-6dB)/1Bk 97/1B  PERC/Volt fug Tinsec(futo) 7031 NAXH B degrees | 8:.05-.49 Sk(-6B)/108k 97/18  PERK/lalt fivg 2881 HAXH Flat
9:.45-38 Ok(-6dB)/188k 97/18 PERK/Valt Avg o) 788l MAXH Flat

Rev 9.5 B4 Mar 2621
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

Below 30MHz Data - FCC

Marker |Frequency| Meter | Det | AT0079 | Cbl (dB) |Dist. Corr. Corrected FCC 15.209 |[FCC 15.209| Worst-Case |Azimuth| Antenna
(MHz) |Reading (dB/m) Factor Reading Avg/QP Limit | Pk Limit Margin (Degs) Face
(dBuV) (dB) |dB(uVolts/meter)| (dBuV/m) | (dBuV/m) (dB)
1 .18145 45.43 Pk 10.8 A -80 -23.67 22.43 42.43 -46.1 0-360 On
2 .59962 33.8 Pk 10.8 2 -40 4.8 32.05 - -27.25 0-360 On
3 13.5596 22.83 Pk 10.4 7 -40 -6.07 29.54 - -35.61 0-360 On
4 .0122 44.12 Pk 17 i -80 -18.78 45.88 65.88 -64.66 0-360 Off
5 .54059 34.17 Pk 10.8 i -40 5.07 32.95 - -27.88 0-360 Off
6 16.47707 | 13.24 Pk 10.3 .8 -40 -15.66 29.54 - -45.2 0-360 Off
7 .56167 34.22 Pk 10.8 i -40 5.12 32.61 - -27.49 0-360 Flat
8 13.5596 16.92 Pk 10.4 7 -40 -11.98 29.54 - -41.52 0-360 Flat
9 16.47286 | 18.93 Pk 10.3 .8 -40 -9.97 29.54 - -39.51 0-360 Flat
Pk - Peak detector
Below 30MHz Data - ISED
Marker |Frequency| Meter | Det | AT0079 | Cbl (dB) |Dist. Corr. Corrected RSS-GEN RSS-GEN |Worst-Case| Azimuth | Antenna
(MHz) |Reading (dB/m) Factor Reading Avg/QP Limit| Pk Limit Margin (Degs) Face
(dBuv) (dB) |dB(uAmps/meter)| (dBuA/m) | (dBuA/m) (dB)
1 .18145 45.43 Pk -40.7 A -80 -75.17 -29.07 -9.07 -46.1 0-360 On
2 .59962 33.8 Pk -40.7 2 -40 -46.7 -19.45 - -27.25 0-360 On
3 13.5596 22.83 Pk -41.1 7 -40 -57.57 -21.96 - -35.61 0-360 On
4 .0122 44,12 Pk -34.5 i -80 -70.28 -5.62 15.62 -64.66 0-360 Off
5 .54059 34.17 Pk -40.7 A -40 -46.43 -18.55 - -27.88 0-360 Off
6 16.47707 | 13.24 Pk -41.2 .8 -40 -67.16 -21.96 - -45.2 0-360 Off
7 .56167 34.22 Pk -40.7 i -40 -46.38 -18.89 - -27.49 0-360 Flat
8 13.5596 16.92 Pk -41.1 7 -40 -63.48 -21.96 - -41.52 0-360 Flat
9 16.47286 | 18.93 Pk -41.2 .8 -40 -61.47 -21.96 - -39.51 0-360 Flat

Pk - Peak detector
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

10.4.

WORST CASE BELOW 1 GHZ

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

gﬂTeat Facility: UL Morrisville 2821 Apr 14 14:11:45
Radiated Emissions - 3 Meters
= Project Number: 13541206
8 Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, Worst-Cose
75 Tested by: 11993
65
T
2 55
§ (
C
[
=3
~ 45 QP KTt CAB Uy e
£
~
>
£ 35
<
o E) 3
1
5
2 ‘MM
15 L
g Wb LA i WW
b IR
IS
38 186 1668
Frequency (MHz)
Range (M) REI/UB Ref/Attn  Det/Avg Hads Sueep Pis  #oups/Mods Label ‘Runge ) ReI/UEH Ref/Atin  Det/fvg fode Sueep Pis  toupe/lode Lobel
1:30-1600 128k (-6dB)/1M  97/18 PERK/LogPur-Video  I4nsec(futo) 18k MAXH Horizontal
Rev 8.5 B4 Mar 2821
ggTeat Facility: UL Morrisville 2821 Apr 14 14:11:45
Radiated Emissions - 3 Meters
35 Project Number: 13541206
Client: Microsoft
Test Location: S5-SAC
Mode: 1Tx, BLE, Worst-Cose
75 Tested by: 11993
65
E
2 55
§ (
C
[
>
~ 45 QPR LT Tt CHBUY /) ]
N
>
3 5
g7 6
Q
25 5
aQ
4
o)
15
IS
38 166 18086
Frequency (MHz)
Ronge (M) RE/UBU Ref/Attn  Det/fvg Mads Sueep Pis  oups/ods  Label ReLI/UEN Ref/Atin  Det/fvg Hode Gueep Pie  oupe/fode Lobel

‘ Range (Hz)
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

Below 1GHz Data

Marker| Frequency | Meter | Det | ATO0075 AF Amp/Cbl |Corrected QPk Limit Margin [Azimuth| Height |Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuv/m)

1 |***166.867| 36.86 | Pk 18.2 -29.9 25.16 43.52 -18.36 | 0-360 | 99 H

2 [***249.996| 40.28 | Pk 17.6 -29.1 28.78 46.02 -17.24| 0-360 | 99 H

3 [***966.729| 25.86 | Pk 29.2 248 30.26 53.97 -23.71| 0-360 | 199 H

4 [***120.016| 29.18 | Pk 20 -30.4 18.78 43,52 -24.74| 0-360 | 101 v

5 [**x253.003] 35.26 | Pk 17.5 -29.2 23.56 46.02 -22.46 | 0-360 | 199 v

6 |***973.519| 25.36 | Pk 29.2 246 29.96 53.97 -24.01| 0-360 | 299 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13541206-E1
FCC ID: C3K1964

DATE: 2021-05-25
IC: 3048A-1964

10.5.

WORST CASE 18-26 GHZ

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

H,Teat Focility: UL Morrisville

2021 Apr

5 B89:01:26

Radict=d Emissions 3-Meters
135 Projsct Numoer: 1334'2E6
Client Micrasoft
Test Location: S-53C
_ Mede: " Tx, 3LE, lo~st-Cos=z
3 Testad by: 11992
35
75.-Fea gt CdBull dee)
=
>
3 3
B
Gl
53 Avsroge L n t (dBul/m)
43 ! 3
55
18 26 5
Frecuercy (Ckz)
Rerge (61) eIV T /itin Det/Ag Tupe Sucep Fis  Fups/Mode Losel Range (3H2) B/ Ref/ftn  Det/Avg Tyse Sueep Pts Faups/loce Lokel
118265 MC-BB)/ 32 FEFK/ur Rrg(FHS)  I3nsec(futs) I8k Honizortal
FCC RSE 18 tc_26-36Hz CTS. T35~
_Test Facility: UL Morrisville 2021 Apr '5  ©9:61:26

Radict=d Emissions 3-Meters
Projsct Numaer: 1334 2E6

135 Client Micrasoft
Test Locotion: S-S3C
_ Mede: "Tx, 3LE, Wo~st-Cos=
3 Testad by: 11992
35
75 Pex et CdBul) )
=
3 -
3 2
)
z

53 Avsroge L n t (dBul/m)

18

Frecuercy (Ckz)

26 5

Ronge (6rz) R VBH iftin Det/fg Type Sueep

Pts  #Sups/Mode Lodel

Ronge (3Hz) /Bl Ref/Aitn  Det/fiug Tupe Sueep Ps
2:16-26.5 M-S0/ M 9972 FEAK/Pur g RNS)  TEnsecAuta) 13k

#Supa/ioce  Lokel
M

Vert icol

FCC RSE 18 tc_26-36Hz CTS. T35~

VERTICAL
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

18 — 26GHz DATA

Marker| Frequency | Meter | Det| AT0063 AF | Amp/Chl |Corrected|Average Limit|Margin| Peak Limit |Margin|Azimuth|Height|Polarity)|
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) (dB) (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

1 * **20.63751| 48.76 | Pk 34 -39.1 43.66 54 -10.34 74 -30.34| 0-360 | 249 H

2 * *%22.118 46.2 | Pk 36.7 -38.9 44 54 -10 74 -30 0-360 | 249 H

3 * **23.67217| 45.57 | Pk 34.9 -38.4 42.07 54 -11.93 74 -31.93| 0-360 | 199 H

4 * **19.56409 | 46.77 | Pk 335 -39.2 41.07 54 -12.93 74 -32.93| 0-360 | 101 \'%

5 * *%22.10147| 46.08 | Pk 36.7 -39 43.78 54 -10.22 74 -30.22 | 0-360 | 250 \Y

6 * *%23.72459| 45.79 | Pk 34.9 -38.8 41.89 54 -12.11 74 -32.11| 0-360 | 250 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

11.1.1. AC Power Line

LINE 1 RESULTS

Test Facility: UL-Morrisville 2021 Apr 13 11:27:12
Conducted RFI Uoltaoge

9a Project Number: 13541286

: Client: Microsoft

“est Locat on: CONDI

Mode: 1Tx, BLE, Worsz Case

104

e “ested by:B855@1 /46722
76
—
5 6ad BRI EEGUD
0 ﬁw
=
— od 3 Average Limit TdBayy
.3
° 44
> M 2
3@7X A%A¢%w ﬁ
<
o T Wn/w
E[\ ! 1
o ﬁ N ST Y S R \J| ‘,ruwj
i ‘ P L e B TR B
15 1 ‘ 10 38

Frequency (MHz)
Range (MHz) REl Ref/ftin  Det/Avg Made Sueep Fts  #5ups/Mode  Lobel Range (MHz) RBU Ref/fttn  Det/hvg Mode Sweep Pis  #5wps/Mode  Label
1:.15-38 I(-6d5) g/10 Piv 1Bne/IHz S50 IARIT  Line-Lt

Rev 9.5 B4 Mar 2821

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 .156 48.34 Pk 2 9.8 58.34 65.67 -7.33 - -
2 .156 23.69 Av .2 9.8 33.69 - - 55.67 -21.98
3 .228 35.14 Pk 1 9.8 45.04 62.52 -17.48 - -
4 .228 11.5 Av 1 9.8 21.4 - - 52.52 -31.12
5 492 25.56 Pk 1 9.8 35.46 56.13 -20.67 - -
6 .501 5.8 Av 0 9.8 15.6 - - 46 -30.4
8 3.87 9.36 Av 0 9.9 19.26 - - 46 -26.74
7 3.876 26.67 Pk 0 9.9 36.57 56 -19.43 - -
9 4.209 25.1 Pk 0 9.9 35 56 -21 - -
10 4.209 10.91 Av 0 9.9 20.81 - - 46 -25.19
11 13.56 22.17 Pk 1 10.1 32.37 60 -27.63 - -
12 13.56 7.41 Av 1 10.1 17.61 - - 50 -32.39

Pk - Peak detector
Av - Average detector
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

LINE 2 RESULTS

1@ETﬁst Facility: UL-Morrisville 2821 Apr 13 11.27:12
Conducted RFI Uo\tcxge
Project Nunber: 13541286
96 Client: Microsoft
“est Locat on: CONDI
Mode: 1Tx, BLE, UWors: Case
8d “ested by: 85501 /46722
78
—
noo8 P EERIUD
S =
3 eld %\jﬁ; fiverage Timi T tdBOUI
3
=R N
v 2123
1‘179
3@@ m\ -
. 1Bl b - MWW
. TNl i
1@ \/\M v ] Wfl I\ A‘J e L1
MMMWWMmANMMWAMWAﬁMWM j i i Ll
15 1 ‘ Ta 38

Frequency (MHz)

Range (MHz) REU Ref/fittn  Det/fvg Made Sueep Fts  #5ups/Mode  Lobel Range (MHz) RBU Ref/Attn  Det/ivg Mode Sueep Pis  #Sups/Mode  Label
2:.75-30 ShC-£dB) 6210 Phity 108ns/ 3tz 9958 1ARIT Line-L2

Rev 9.5 B4 Mar 2821

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
13 177 43.33 Pk 2 9.8 53.33 64.63 -11.3 - -
14 177 19.15 Av 2 9.8 29.15 - - 54.63 -25.48
15 .195 39.1 Pk 2 9.8 49.1 63.82 -14.72 - -
16 .195 15.76 Av 2 9.8 25.76 - - 53.82 -28.06
17 .495 23.18 Pk 1 9.8 33.08 56.08 -23 - -
18 .507 10.22 Av 1 9.8 20.12 - - 46 -25.88
19 .516 22.42 Pk 1 9.8 32.32 56 -23.68 - -
20 .54 7.9 Av 1 9.8 17.8 - - 46 -28.2
21 3.87 25.21 Pk 0 9.9 35.11 56 -20.89 - -
22 3.873 9.44 Av 0 9.9 19.34 - - 46 -26.66
24 4.209 9.59 Av 1 9.9 19.59 - - 46 -26.41
23 4.23 26.12 Pk 1 9.9 36.12 56 -19.88 - -

Pk - Peak detector
Av - Average detector
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REPORT NO: R13541206-E1 DATE: 2021-05-25
FCC ID: C3K1964 IC: 3048A-1964

12. SETUP PHOTOS

Please refer to R13541206-EP1 for setup photos.

END OF TEST REPORT
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