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REPORT NO: R13541206-E2 DATE: 2021-08-06
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)

OFO000AN211200C (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 2021-04-26
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-E2
FCC ID: C3K1964

DATE: 2021-08-06
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
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 11.6.
RSS-GEN 6.7 o Reporting ANSI C63.10 Sections
See Comment 20dB BW/99% OBW purposes only  |6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Complies None.
15.247 (a)(1)(iii) |RSS-247 (5.1) (d) | Number of Hopping Channels Complies None.
15.247 (@)(1)(iiiy | RSS-247 5-1)(d) | Average Time of Occupancy Reporting None.
purposes only
15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Complies None.
. Per ANSI C63.10,
See Comment Average Power Complies Section 11.9.2.3.2
15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions | Complies None.
15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Complies None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Complies None.
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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 | 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-E2 DATE: 2021-08-06
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)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: R13541206-E2

FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION

The EUT is a portable computing device. This report covers the BT 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 Basic GFSK 10.23 10.54
2402 - 2480 Enhanced DQPSK 9.00 7.94
2402 - 2480 Enhanced 8PSK 9.21 8.34

Note: GFSK, DQPSK, 8PSK average power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 4.7.

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.

6.1. 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-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

6.2. 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 18 GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels

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.

Worst-case data rates as provided by the client were:

GFSK mode: DH5
8PSK mode: 3-DH5
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REPORT NO: R13541206-E2

FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

6.3. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
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 0D130UQHD710C N/A
Power Supply Microsoft 1706 0D130U0GU310C N/A
Power Supply Microsoft 1706 0D130UQHDL10C N/A
/0 CABLES
1/0 Cable List
# of Cable
C:l:e Port Identical CO;I-;:(e:tOI' Cable Type | Length Remarks
Ports (m)
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-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

7. 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.
Coax cable, RG223, N-male
CBL087 to BNC-male, 20-ft. Pasternack PE3W06143-240 |2021-04-05|2022-04-05
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 ESCI7 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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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

AT0072

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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FCC ID: C3K1964

DATE: 2021-08-06
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

ATO0079

Active Loop
Antenna

ETS-Lindgren

6502

2020-08-20

2021-08-20

30-1000 MHz

ATO0075

Hybrid Broadband
Antenna

Sunol Sciences Corp.

JB3

2020-10-27

2021-10-27

18-40 GHz

AT0063

Horn Antenna, 18-
26.5GHz

ARA

MWH-1826/B

2020-10-30

2021-10-30

Gain-Loss Chains

S-SACO01

Gain-loss string:
0.009-30MHz

Various

Various

2020-07-10

2021-07-10

S-SAC02

Gain-loss string:
25-1000MHz

Various

Various

2020-07-10

2021-07-10

S-SAC04

Gain-loss string:
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-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

8. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4 and 7.8.6

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.88( 3.75 0.769| 76.9% 1.14 0.347
Bluetooth 8PSK 2.89 3.75 0.770| 77.0% 1.14 0.346
DUTY CYCLE PLOTS

@l

Frequency 2.4410000 GHz

Frequency 2.4410000 GHz

o0 cap

s
2.88675 ms
3.74925 ms

BLUETOOTH GFSK

BLUETOOTH 8PSK
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.946

0.882

Mid

2441

0.939

0.892

High

2480

0.972

0.906

i xwgmsmmmnnam APRLZL A1 B4TH0/A0GSEMOR-CONE =S 3 R szuzuuum/wmzmok ‘conz =
- T_senseanT ALIGN AUTO__[10:27:13 PM Apr 15, 2021 I SENSE:INT] [ ALIGNAUTO _[10:35:44 PM Apr15, 2021
Center Freq 2. 402000000 GHz $f.;“§::':§;i 402000000 :I::Id oz RO None Frequency Center Freg 2 441000000 GHz g::m;:;;‘f;wﬂonﬂgﬂv ;:;d 020 Radio Std: None Frequency
AFGainLow  #Atten: 30 dB ) Radio Device: BTS WGaindow  #Atten: 30dB ) Radio Device: BTS
Ref Offset 1104 dB Ref Offset 11.04 dB
1Lu dBidiv Ref 20.00 dBm EU dBidiv Ref 20.00 dBm
og og
00 CenterFreq| 100 CenterFreq|
000 2.402000000 GHz| 00 2.441000000 GHz|
00 100
200 20
00 00
s0¢ 500 o
500 600
00 700
Center 2.402 GHz Span 3 MHz, CF Ste; Center 2.441 GHz Span 3 MHz. CF Stej
#Res BW 30 kHz #VBW 91 kHz Sweep 3.2 ms| 300,000 kH‘; #Res BW 30 kHz #VBW 91 kHz Sweep 3.2ms 300,000 kH‘;
Auto Man| Auto Man|
Occupied Bandwidth Total Power 15.2 dBm [o] Total Power 15.3 dBm
882.34 kHz FreqOffset 891.61 kHz FreqoOffset
Transmit Freq Error 1.535 kHz OBW Power 99.00 % OHz Transmit Freq Error -3.559 kHz OBW Power 99.00 % OHz
x dB Bandwidth 946.0 kHz xdB -20.00 dB x dB Bandwidth 939.1 kHz xdB -20.00 dB
= starus sa sTatus|

b e (oo s
T ALIGN AUTO [ 10:33:25 PM Apr15, 2021
Cemer Fre 2 480000000 GHz Center Freu 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 20/20
#HFGainilow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.04 dB

10 dB/div Ref 20.00 dBm

Log
CenterFreq|

2.480000000 GHz|

5
0
400
0
.

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

Occupied Bandwidth

Total Power

905.50 kHz
Transmit Freq Error -4.555 kHz OBW Power
x dB Bandwidth 971.8 kHz x dB

CF St
Sweep 3.2ms 300000 ki
lauto Man
15.3 dBm
Freq Offset|
99.00 % o
-20.00 dB

sTaTUS

HIGH CHANNEL
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.450 1.3641

Mid 2441

1.483

1.3718

High 2480

1.483

1.3814

B Keysight Spectrum Analyzer - AP2021.413,85502/40882 MOR-CONL == B8 Keysight Spectrum Analyzer - AP202L4.13,84740/40882,MOR-CON2 =l
T R [s0a oC [ rer] ALIGN AUTO | 12:39:28 PM Apr 26, 2021 L RF__[s00 DC | I SENSEINT] [ ALIGNAUTO _[10:40:28 PH Apr15, 2021
| Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
NE = Trig: FreeRun Avg|Hold: 2020 == Trig: Free Run Avg|Hold: 20/20
#FGain:Low  #Atten: 30 dB Radio Device: BTS #FGainiow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.04 dB. Ref Offset 11.04 dB
10 dBIdiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log T Log
0. Center Freq| 100 Center Freq|
‘ 2402000000 GHz 00 2441000000 GHz
00 0
00 20
. )
00 0o
00 500 B
. &
00 00
Center 2.402 GHz Span 5 MHz, CF Step) Center 2.441 GHz Span 5 MHz, CF Step)
#Res BW 30 kHz #VBW 91 KHz Sweep 5.333 ms| 500,000 ki #Res BW 30 kHz #VBW 91 kHz Sweep 5.333ms| 500,000 ki
lAuto Man| Auto Man
Occupied Bandwidth Total Power 12.4 dBm [o] Total Power 12.7 dBm
1.3641 MHz FreqOffset 1.3718 MHz FreqoOffset
Transmit Freq Error 433 Hz OBW Power 99.00 % OHz Transmit Freq Error -358 Hz OBW Power 99.00 % OHz
x dB Bandwidth 1.450 MHz xdB -20.00 dB x dB Bandwidth 1.483 MHz xdB -20.00 dB
s, status s satus
(B8 Keysight Spectrum Analyzer - AP2021.4.13,84740/ 40852, MO CON2 (oo s
C % ][50 oC | SENSEANT] ALIGN AUTO__|10:42:30 PM Apr15, 2021
[Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 20/20
HFGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.04 dB
10 dBidiv Ref 20.00 dBm
Log
100 CenterFreq|
100 2.480000000 GHz
100
200
w00
500 o4 a0
00
Center 2.48 GHz Span 5 MHz. CF Stey
#Res BW 30 kHz #VBW 91 kHz Sweep 5.333 ms 500000 ng
lAuto Man|
Occupied Bandwidth Total Power 12.3 dBm
1.3814 MHz FreqOffset
Transmit Freq Error 3.020kHz  OBW Power 99.00 % oHe
x dB Bandwidth 1.483 MHz xdB -20.00 dB
usc sTaTus
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

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

TEST PROCEDURE

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

RESULTS
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Bl Keysight Spectrum - AP2021.4.13,84 2, MOR-CONZ = | & [l
L [ RF [soa bc | [ [ SENSE:INT] [ ALIGN AUTO [11:13:49 PM Apri5, 2021
Center Freq 2.441500000 GHz | #Avg Type: RMS TRAGE[T -3 -5 6 Frequency
PNO: Wide 0 1rig: Free Run Avg|Held:>100/100 TYPE| M AR
IFGain:Low #Atten: 40 dB DET|
AMkr1 1.000 MHZ Auto Tune
Ref Offset 11.04 dB
19 gBydiv Ref 30.00 dBm 0.039 dB
Center Freq
200 2.441500000 GHz|
ool— - N _ 0" |
StartFreq
oo 2.439000000 GHz
-on Stop Freq
2.444000000 GHz|
-20.0
CF Step
= 500.000 kHz
|Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-B0.0
Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Bl Keysight Spectrum Analyzer - AP2021.4.13,84740/40882, MOR-CONZ =0 =0
L [ RF [soa bpc | [ [ SENSE:INT] [ ALIGN AUTO [11:29:41 PM &pris, 2021 Frequenc
Center Freq 2.441500000 GHz | . #Avg Type: RMS TRACE[TT 55 6 quency
PNO: Wide .o Trig: Free Run Avg|Heold:>100/100 TWPE| M s ity
—
IFGain:Low #Atten: 40 dB DET|
Auto Tune|
Ref Offset 11.04 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.441500000 GHz|
100
b StartFreq

2.439000000 GHz

0.00

-0

Stop Freq

2.444000000 GHz
-20.0

CF Step
500.000 kHz
| Auto Man

-30.0

-40.0

Freq Offset|

-50.0
0 Hz

-B0.0

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

HOPPING FREQUENCY SEPARATION PLOT

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (1.483 MHz).
However, the output power is less than 125 mW and the channel separation is greater than 2/3
the 20 dB bandwidth (989 kHz).

Ch.A | Ch.B | Ch.1to |20 dB BW|2/3 20 dB| Margin
Ch. 2 Sep. BW

(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.483 0.989 -0.011
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BB Keysight Spectrum Analyzer - AP2021.4.13,84740/40882, MOR-C OMN2 == -E_-
L | RF |son bDC | | [ SENSE:INT] | ALIGN AUTO [11:11:01 PM Apri5, 2021
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACETITT S5 8 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TVPE;N AR
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 11.04 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0 S— ! (! ! VN
StartFreq
o 2.390000000 GHz
VB.QEclEl:rrl
-l Stop Freq
2.490000000 GHz
-20.0
CF Step
o 10.000000 MHz
Auto Man
-40.0 =
Freq Offset
-50.0 O Hz
-60.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2021.4.13,84740/40882, MOR-COM2 == E
L 1 RF [soQ bc | | [ SENSE:INT| | ALIGN AUTO [11:07:46 PM Apr15, 2021
[Center Freq 2.415000000 GH=z | #Avg Type: RMS TRACE[ 75555 6 Frequency
PNO: Wide (., 1rg: Free Run Avg|Hold:>100/100 TYPE 2-1 AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.04 dB
10 deidiv. - Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
100 —— e L L o T T T o o S o T T L
StartFreq
- 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-40.0
Freq Offset
50,0 o Hz
-B0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

IFGain:Low Atten: 30 dB

BE Keysight Spectrum Analyzer - AP2021 4.13,84740/40882, MOR-CON2 ==
L [ RF [s0@ bC | | [ SENSE:INT] | ALIGN AUTO  [11:08:32 PM Apr15, 2021 F
[Center Freq 2.445000000 GHz , #Avg Type: RMS TRAGE[ 0555 6 requency
PNO: Wide o 1rig: Free Run Avg|Hold:>100/100 TYPE| M AR
- P
IFGain:Low Atten: 30 dB DET
Auto Tune
Ref Offset 11.04 dB
10 dBidiv. Ref 30.00 dBm
JLog
CenterFreq
200 2.445000000 GHz
‘IU U WIS I " ¥ N S WP PO U S PR — —
StartFreq
oo 2.430000000 GHz
e Stop Freq
2.460000000 GHz
=200
0 CF Step
' 3.000000 MHz
Auto Man
-40.0
Freq Offset
400
0Hz
£0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
MSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2021.4.13,84740/40882, MOR-COM2 Iilliﬂél_
L 1 RF [soQ bc | | [ SENSE:INT| | ALIGN AUTO [11:09:22 PM Apr15, 2021
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRACE[TZ 345 & Frequency
PNO: Wide 5o 1rg: Free Run Avg|Hold:>100/100 TSP; gﬂ A L

Ref Offset 11.04 dB

10 dBidiv Ref 30.00 dBm
Log

Auto Tune

-10.0

=200

-30.0

-40.0

-50.0

Start 2.46000 GHz

Res BW 300 kHz #VBW 910 kHz

Stop 2.49000 GHz

Sweep 1.000 ms (1001 pts)

Center Freq
2.475000000 GHz

StartFreq
2.460000000 GHz

Stop Freq
2.490000000 GHz

CF Step
3.000000 MHz

Auto Man

Freq Offset
0O Hz

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BB Keysight Spectrum Analyzer - AP2021.4 13,84740/40882, MOR-CON2 T )|
L | RF |son bDC | | [ SENSE:INT] | ALIGN AUTO [11:26:50 PM Apri5, 2021
[Center Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[TT5 355 6 Frequency
PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE ;’! AR
IFGain:Low Atten: 30 dB DET)
Auto Tune
Ref Offset 11.04 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
oon 2390000000 GHz
-10.0 S Stop Freq
2.490000000 GHz
200
CF Step
o 10.000000 MHz
Auto Man
-40.0 plsa =
Freq Offset
500
0 Hz
0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
100MHz SPAN
BB Keysight Spectrum Analyzer - AP2021.4.13,84740/40882, MOR-COM2 == E
L 1 RF [soQ bc | | [ SENSE:INT| | ALIGN AUTO [11:22:38 PM Apr15, 2021
[Center Freq 2.415000000 GH=z | #Avg Type: RMS TRACE[ 75555 6 Frequency
PNO: Wide (., 1rg: Free Run Avg|Hold:>100/100 TYPE 2-1 AR
IFGain:Low Atten: 30 dB DET]
Auto Tune
Ref Offset 11.04 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
- 2.400000000 GHz
-on Stop Freq
2430000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
400
Freq Offset
-50.0
0O Hz
0.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

BE Keysight Spectrum Analyzer - AP2021.4.13,84740,/40882, MOR-CON2 Ll |
L | RF [s06 bC | | [ SENSE:INT| | ALIGN AUTO  [11:24:06 PM Apr15, 2021 Freauenc
[Center Freq 2.445000000 GHz [ #Avg Type: RMS TRACE[TS 335 6 aueney
PNO: Wide 0 11ig: Free Run Avg|Hold:>100/100 THPE| M
IFGain:Low Atten: 30 dB DET|P
Auto Tune,
Ref Offset 11.04 dB
10 dBidiv. Ref 30.00 dBm
JLog
Center Freq
00 2.445000000 GHz|
10.0
StartFreq
oo 2.430000000 GHz|
Sien Stop Freq
2.460000000 GHz|
-200
00 CF Step
3.000000 MHz|
Auto Man
400
Freq Offset
500
0Hz
H0.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
BB Keysight Spectrum Analyzer - AP2021.4 13,84740/40882, MOR-CON2 = | ] -;
L 1 RF [soe bc | | | SENSE:INT| | ALIGN AUTO [11:25:23 PM Apr15, 2021
[Center Freq 2.475000000 GHz i #Avg Type: RMS TRACE[ T35 6 Frequency
PNO: Wide pJ Trig: Free Run Avg|Hold:>100/100 TYPE] ;" -----
IFGain:Low Atten: 30 dB DET|
Auto Tune
Ref Offset 11.04 dB
10 deidiv.~ Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
oo 2.460000000 GHz
o Stop Freq
2.490000000 GHz
-20.0
CF Step
= 3.000000 MHz
Auto Man
40,0
Freq Offset
-50.0
0 Hz
60,0

Start 2.46000 GHz

Res BW 300 kHz #VBW 910 kHz

Stop 2.49000 GHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

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

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

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: R13541206-E2

FCC ID:

C3K1964

DATE: 2021-08-06
IC: 3048A-1964

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.377 31 0.1169 0.4 -0.2831
DH3 1.630 22 0.3586 0.4 -0.0414
DH5 2.872 9 0.2585 0.4 -0.1415

AU NPuurIr:;esrisf RelEE TS Limit Margin

DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.377 7.75 0.02922 0.4 -0.3708
DH3 1.63 5.5 0.08965 0.4 -0.3104
DH5 2.872 2.25 0.06462 0.4 -0.3354
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

e s o] eyt Spectram Analzer - APIOZL 413 54780 AR MIOR. CONZ =T
T 50 T T senseaT ALIGUAUTO [ 11:54:46 PM Apr15, 2021 L [ ® [m0 oc T SENSEINT] [ i Tissstonos
e Freq 2441000000 Gz | TrigDelay-1000ps  #Avg Type: RMS el g5 g Freuency [Center Freq 2.441000000 GHz | Trig Delay-200.0 s~ #Avg Type: RMS el Frequency
PNO: Wide —>— TTig: Video s PNO-Wide == Trig: Video e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB al
AMKr1 377.0 ps) AutoTune AMKr1 1.630 ms| Auto Tune|
10 dBiciv Ref 30.00 dBm -0.35 dB 10 dBidiv Ref 30.00 dBm -0.20d
Log Log
CenterFreq| CenterFreq|
el 2.441000000 GHz| 2 2.441000000 GHz
00 100
StartFreq StartFreq
S0 ¢ 2.441000000 GHz| o [} 2.441000000 GHz
oo StopFreq 0o StopFreq
2.441000000 GHz| 2.441000000 GHz
00 20
20 P 20 | ep
1.000000 MHz] 1.000000 MHz
Auto Man Auto Man
100 400
. Freq Offset| . FreqOffset|
0Hz| L 0Hz
00 ‘ 600
ICenter 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2,000 ms (1001 pts)|
vse — = [

PULSE WIDTH - DH1 PULSE WIDTH - DH3

[B8 Keysight Spectrum Analyzer - AP2021.4.13,84740/40852,MOR-CON2 T=e 7 e Ammumw/mwon ‘o2 [
L[ r_ [soa oc I [_SenseanT ALIGN AUTO | 12:04:04 AM Apr 16, 202 I SENSENT] [ ALIGNAUTO _[11:55:26 PH Apr15, 2021
enter Freq 2.441000000 GHz Trig Delay-400.0 ys ~ #Avg Type: RMS TRACE] s Frequency Center Freq 2 441000000 GHz ] #Avg Type: RMS TRACE[15345 6 Frequency
PNO: Wide —— 1"ig: Video s it PNO: Wide —— 11ig: Free Run s P
IFGain:Low  #Atten: 40 dB o=tlP IFGain:Low  #Atten: 40 dB oerlP
Auto Tune Auto Tune|
AMkr1 2.872 ms} Ref Offset 11.04 dB
10 dBigiv Ref 30.00 dBm -0.13 dB 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| CenterFreq
0 T 2441000000 GHz 20 2441000000 GHz
10c 0 ]
StartFreq| - StartFreq|
S0 0] [y 2441000000 GHz oo 2441000000 GHz
TG L
o Stop Freq| o Stop Freq|
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
3DH1 0.385 32 0.1232 0.4 -0.2768
3DH3 1.634 18 0.29412 0.4 -0.1059
3DH5 2.88 8 0.2304 0.4 -0.1696

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

Measurements perform using a wideband gated RF 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
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REPORT NO: R13541206-E2

FCC ID:

C3K1964

DATE: 2021-08-06
IC: 3048A-1964

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 84740/40882
Date: 2021-04-15
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.87 30 -20.13
Middle 2441 10.00 30 -20.00
High 2480 10.23 30 -19.77

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 84740/40882
Date: 2021-04-15
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.74 21 -12.26
Middle 2441 8.87 21 -12.13
High 2480 9.21 21 -11.79

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 84740/40882
Date: 2021-04-15
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.56 21 -12.44
Middle 2441 8.68 21 -12.32
High 2480 9.00 21 -12.00
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF 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
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REPORT NO: R13541206-E2

FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

Tested By: 84740/40882
Date 2021-04-15
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.80
Middle 2441 9.92
High 2480 10.18

Tested By: 84740/40882
Date 2021-04-15
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.24
Middle 2441 6.41
High 2480 6.78

Tested By: 84740/40882
Date 2021-04-15
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.23
Middle 2441 6.42
High 2480 6.78
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

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

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

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

RESULTS
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DATE: 2021-08-06

REPORT NO: R13541206-E2
IC: 3048A-1964

FCC ID: C3K1964

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna A SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

Antenna A SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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DATE: 2021-08-06

REPORT NO: R13541206-E2
IC: 3048A-1964

FCC ID: C3K1964
9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna A SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

Antenna A SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: R13541206-E2

FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 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) at3 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.

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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

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

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

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

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

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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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
| o Test Fasility: UL Morrisville 2021 Apr 16 B9:11:46
Restricted Bondedge
115 Project Number: 13541286
Client: Microsoft
Test Locaotion: N-SAC
Mode: 1Tx, GFSK, 24B2MHz
185 Tested by: 85581/11993
4}
95 I
I
gm\
< Peck Limit C(dBuU/m
R
S
65 e
55 Averoge:Limit (dBul/m) H‘ \
W)( | ﬁwﬂ\w
e AP AR B8 b s At s 1 et g | ey
4‘: ‘\
4 |
S NSRS NN NS SO S IS U I SN BV
2.31 18 5MH=z/ 2.415

Frequency (GHzJ

Range (Gfiz) /U6 Ref/Atin  Det/fvg flode Sucep Pls #oups/Made Lobel Ronge (GHz) REW/VBl Ref/ftin  Det/Avg Hode Sueep Pts toups/tode Lobel
1:2.31-2.415 HC-GB)/3H  187/18 PEAK/Pur Avg(RNS) Smsec(Auto) 2081 HAKH Horizontol - Pk | 2:2.31-2.415 1NC-687/508  187/18 PEAK/Valt Avg fnsec(futo) 2801 1GOMAKH  Horizontal - f

Rev 9.5 B4 Mar 2621

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 41.03 | Pk 31.8 -24.4 48.43 - 74 -25.57 25 126 H

2 * *% 234224 | 43.53 | Pk 31.7 -24.5 50.73 - - 74 -23.27 25 126 H

3 * ** 238996 | 28.83 |V1TV| 31.8 -24.4 36.23 54 -17.77 - - 25 126 H

4 * *% 234192 | 31.69 |ViTV| 31.7 -24.5 38.89 54 -15.11 - - 25 126 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

VERTICAL RESULT

1ZKTEst Focility: UL Morrisville 2021 Apr 16 89:24:081
Restricted Bandedge
= Project Number: 13541286
" Client: Microsaft
Test Location: N-SAC
- Mode: 1Tx, GFSK, 24B2MHz
18 Tested by: 85581/11993
95
85
N Peck Limit (dBuU/m
3 s
©
o
65
55 AverogeilLimit (dBubl/m)
F 1
@
45
4
. d :
2.31 18 5MHz/ 2.415

Freguency (GHz)

Ronge (6Hz) REl/VEW Ref/Atin  Det/fvg Hode Sueep Pts  #5ups/Made Lobel Ronge (6Hz) RBW/UEH Ref/Atin  Det/fvg Mode Sueep Pts #5upa/tode Lobel

Rev 9.5 B4 Mar 2621

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 41.57 | Pk 31.8 -24.4 48.97 - - 74 -25.03 51 256 Vv

2 * ** 234166 | 43.2 Pk 31.7 -24.5 50.4 - - 74 -23.6 51 256 Vv

3 * ** 238996 | 28.57 |V1TV| 31.8 -24.4 35.97 54 -18.03 - - 51 256 Vv

4 * ** 234192 | 30.06 |ViTV| 31.7 -24.5 37.26 54 -16.74 - - 51 256 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

12‘:'“33{. Facility: UL Morrisville 2821 Apr 16 89:36:35
Restricted Bandedge
= Project Number: 13541286
1 Client: Microsoft
Test Location: N-SAC
Mode: 1Tx, GFSK, 248BMHz
185 Tested by: 85581/11393
f
95 H
85 I
‘e
3 = {} Peak Limi CdBuly'm
L (‘ \
[55)
: |
6C
/ 2
55 Y. i Waerc}qe Limit CdBulU/m)
st b vawmw \ W M"\m“ AT sl sl b Al Bt bimstod b b st e PR SN
45 Y
BNV B S L
T SNSRI VUS S0 USSP USIN VUUUSUUUS ) NS SO S NSO
2.46 8. 3MH=z/ 2.563

Frequency (GHz)

#Sups/Hade  Label Ronge (GHz) REW/VEl Ref/Atin  Det/Avg Hode
HAKH Horizontal - Pk | 2:2.46-2.563 1HC-663/508 107/ PEAK/Valt Avg

Ronge_(6Hz) REl/VEW Ref/Attn  Det/Avg Hode Sueep Pts
1:2.46-2.563 IMC-6AB)/3N 187/18 PEAK/Pur Avg(RMS)  SmsecChuto) 2081

Sueep
fncec(Auto

Pts #5ups/Mode Lobel
2881 1GBMAXH  Horizontal - @

Rev 3.5 @4 Mar 2@21

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit| PK |Azimuth[Height|Polari
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * *% 248354 | 44.47 | Pk 32.4 -24.2 52.67 - - 74 -21.33 28 121 H
2 * *%2.48745| 52.37 | Pk 32.5 -24.2 60.67 - - 74 -13.33 28 121 H
3 * *% 248354 | 30.69 |V1TV| 324 -24.2 38.89 54 -15.11 - - 28 121 H
4 * *% 248369 | 30.42 |VITV| 324 -24.2 38.62 54 -15.38 - - 28 121 H

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

V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

VERTICAL RESULT

WZKTESt Facility: UL Morrisville 2021 Apr 16 09:48:34
Restricted Bandedge
= Project Number: 13541286
" Client: Microsaft
Test Location: N-SAC
- Mode: 1Tx, GFSK, 248BMHz
18 Tested by: 85581/11993
95
85
E
N - Peck Limit CdBuUYm
B 7
¥
65
[
Ayercage Limit (dBulU/m)
55
5
45
3
o
35
2.46 18.3MH=z/ 2.563

Freguency (GHz)

Ronge (6Hz) REl/VEW Ref/Atin  Det/fvg Hode Sueep Pts  #5ups/Made Lobel Ronge (6Hz) RBW/UEH Ref/Atin  Det/fvg Mode Sueep Pts #5upa/tode Lobel

Rev 9.5 B4 Mar 2621

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 42.12 | Pk 32.4 -24.2 50.32 - - 74 -23.68 50 326 Vv

2 ** 252139 | 53.69 | Pk 32.5 -24.2 61.99 - - 74 -12.01 50 326 Vv

3 * ** 248354 | 29.53 |V1TV| 324 -24.2 37.73 54 -16.27 - - 50 326 Vv

4 * ** 248364 | 29.6 |V1TV| 324 -24.2 37.8 54 -16.2 - - 50 326 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1Zla'rest Facility:UL RTP Chomber C 2021 Apr 15 21:15:12
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chamber
Mode: 1Tx, GFSK, 2482MHz
108 Tested by: 23567/11993
96
86
~ Peak Limit (dBulU/m)
<
3 79
[is]
S
(14|
Avg Limit (dBuU/m)
50
mwww,ﬂmmmpm MW
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 Plo  fops/ode Label
1:1-3 6B/ 187/18  PECK/Pur Avg(RNS)  Snsec(Auto) 5881 HAXH for zontol | 5:18-18 HC-68)/30  91/5  PERK/Pur Avg(RMS)  TSnsec(Auto) BEBI  HAXH Horizantal
It " N 97/8 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 21:15:12
Radiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, GFSK, 2482MHz
108 Tested by: 23567/11993
96
86
~ Peak Limit C(dBulU/m)
<
3 79
©
S
68
Avg Limit (dBuU/m)
50 5 e Gtk L ‘
: ; o M
o " )
48 anARraN v
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
-1 1HC-6 /8 EFK /Pur fg(RHS)  TBSnsec(s a1

Rev 3.5 B4 Mar 2821

VERTICAL
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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) (dBuVv/m) (dB)
1 * *¥* 2878 34.92 | PK2 325 -16.7 50.72 - - 74 -23.28 3 267 H
* *¥* 287733 | 20.05 |V1TV| 325 -16.6 35.95 54 -18.05 - - 3 267 H

2 * *¥* 365 57.36 Pk 33.3 -47.9 42.76 54 -11.24 74 -31.24| 0-360 | 200 H

4 * ** 4,688 56.45 Pk 34.2 -47.2 43.45 54 -10.55 74 -30.55| 0-360 | 200 Y

5 * ** 7544 53.09 Pk 35.9 -43.4 45.59 54 -8.41 74 -28.41| 0-360 | 101 Vv

6 * *¥*¥9.173 52.54 Pk 36.4 -42.7 46.24 54 -7.76 74 -27.76 | 0-360 | 101 Y

3 6.646 55.18 Pk 35.8 -45.2 45.78 - - - - 0-360 | 101 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK2 - Maximum Peak
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

MID CHANNEL RESULTS

Test Facility:UL RTP Chomber C

2021 Apr 15 28:31:11

Avg Limit (dBuU/m)

1208
Radioted Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chamber
Mode: 1Tx, GFSK, 2441MHz
108 Tested by: 23567/11993
98
80
- Peok Limit C(dBul/m)
<
3 78
w
&
606

38
1 18 18
Freguency (GHz)
Range (6Hz) REU/VBU Ref/Atin  Det/fvg fade Suee Pis toups/Mode Lobel Range (GHz) RELI/VE Ref/Atin  Det/fvg Node Sweep Pis tupo/lode Lobel
1:1-3 IN-6d5)/3  187/18 PEAK/Pur Avg(RHS)  Snsec(Auto) 5801 HAKH orizontol | 5:18-18 IMC-683/30k  97/5  PEAK/Pur Avg(RHS)  T55nsec(Auto) BBBI  HAKK Hor i zantol
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 28:31: 11
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, GFSK, 2441MHz
108 Tested by: 23567/11993
96
86
~ Peok Limit CdBulU/m)
3
5 76
@
o
68
Avg Limit (dBuU/m)
50 5 ¢
4 2 =}
o
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 Mode Sweep Pis topo/lode Lobe
3-18 1MC-6¢ 3715 EAK g ( ) Auta) ] M

Rev 3.5 B4 Mar 2821

VERTICAL
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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) (dBuVv/m) (dB)
1 * *¥* 285571 | 34.29 | PK2 325 -16.7 50.09 - - 74 -23.91 14 260 H
* *¥* 285646 | 20.02 |V1TV| 325 -16.7 35.82 54 -18.18 - - 14 260 H

2 *** 3711 57.55 Pk 33.3 -48 42.85 54 -11.15 74 -31.15| 0-360 | 101 H

3 * *¥* 5015 56.75 Pk 34 -47.4 43.35 54 -10.65 74 -30.65| 0-360 | 101 H

4 * *¥* 3506 56.54 Pk 34.2 -47.1 43.64 54 -10.36 74 -30.36 | 0-360 | 101 Vv

5 * *¥* 7323 54.87 Pk 35.9 -43.9 46.87 54 -7.13 74 -27.13| 0-360 | 101 Y

6 * *¥* 9197 52.03 Pk 36.4 -42.6 45.83 54 -8.17 74 -28.17 | 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
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

HIGH CHANNEL RESULTS

Test Facility:UL RTP Chomber C

26821 Apr 15

21:45:38

128
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, GFSK, 248BMHz
108 Tested by: 23567/11993
98
86
~ Peak Limit C(dBulU/m)
<
3 79
[is]
S
(14|
Avg Limit (dBuU/m)
1
56 |
| MM
W 2
O kg Pt M
38
1 18 18
Freguency (GHz)
Ronge (6Hz) REU/B Ref/Atin  Det/Avg Mods Sueep Pio  Foups/fods Lobel Range (6Hz) RELI/VE Ref/Attn  Det/fvg Hode Sweep Plo Fops/lode Lbel
1:1-3 6B/ 197/18 PECK/Pur AvgQRNS)  Snsec(Auto) 5881 KA orizontol | 5:18-18 IHC-68)/30  91/5  PERK/Pur Avg(RMS)  TSnsec(Auto) BIBI  HAXH Hor i zantol
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 21:45:308
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, GFSK, 248BMHz
108 Tested by: 23567/11993
98
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3 79
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30
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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) (dBuVv/m) (dB)
1 * *¥* 289061 | 34.07 | PK2 32.6 -16.7 49.97 - - 74 -24.03 320 269 H
* *¥* 289265 20.47 |V1TV| 32.6 -16.7 36.37 54 -17.63 - - 320 269 H

4 * *¥% 22592 | 3291 Pk 31.8 -18.2 46.51 54 -7.49 74 -27.49| 0-360 | 101 Y

2 * *¥* 3506 55.88 Pk 34.2 -47.1 42.98 54 -11.02 74 -31.02 | 0-360 | 101 H

3 * ** 8337 52.45 Pk 36 -42.4 46.05 54 -7.95 74 -27.95| 0-360 | 101 H

5 * *¥* 3511 56.24 Pk 34.1 -47.4 42.94 54 -11.06 74 -31.06 | 0-360 | 200 Y

6 * *¥* 726 54.27 Pk 35.9 -44.5 45.67 54 -8.33 74 -28.33| 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
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK

MODULATION
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT
| oTest Foeility: UL Morrisville 2021 Apr 16 18:03:87
Restricted Bondedge
- Project Number: 13541286
1 Client: Microsoft
Test Location: N-SAC
Mode: 1Tx, 8PSK, 24B2MHz
185 Tested by: 85581/11993
A
95 !
i
o ® /f
SE e Peok Limit C(dBuU/m ‘/ ‘
@ I
g [
* I \
Averageilimit (dBub/m) Wf
55 > i i o
bt ARSI M W, o B Py n ”"WW“WM \‘\ W/\W,Jw.
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4 3 -
T ]
2.31 T8 5MA=/ 2.415
Frequency (GHzJ
TT50hs WD D P e teeae o T oritol <R | SR Es MGGV 0 PRI e dette) BB b ool - &
Rev 9.5 B4 Mar 2821
Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 * ** 238996 | 42.77 | Pk 31.8 -24.4 50.17 - 74 -23.83 29 125 H
2 * ** 238366 | 45.01 | Pk 31.8 -24.4 52.41 - - 74 -21.59 29 125 H
3 * ** 238996 | 29.73 |V1iTV| 31.8 -24.4 37.13 54 -16.87 - - 29 125 H
4 * *% 234192 | 30.31 |viTV| 31.7 -24.5 37.51 54 -16.49 - - 29 125 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

VERTICAL RESULT

1ZKTEst Focility: UL Morrisville 2021 Apr 16 18:14:47
Restricted Bandedge
= Project Number: 13541286
" Client: Microsaft
Test Location: N-SAC
- Mode: 1Tx, 8PSK, 24B2MHz
18 Tested by: 85581/11993
95
85
N Peck Limit (dBuU/m
3 s
©
o
65
55 AverogeilLimit (dBubl/m)
o 1
al
45
43
35 (=S}
2.31 18 5MHz/ 2.415

Freguency (GHz)

Ronge (6Hz) REl/VEW Ref/Atin  Det/fvg Hode Sueep Pts  #5ups/Made Lobel Ronge (6Hz) RBW/UEH Ref/Atin  Det/fvg Mode Sueep Pts #5upa/tode Lobel

Rev 9.5 B4 Mar 2621

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 238996 | 41.88 | Pk 31.8 -24.4 49.28 - - 74 -24.72 54 256 Vv

2 * *% 234334 | 44.45 | Pk 31.7 -24.5 51.65 - - 74 -22.35 54 256 Vv

3 * ** 238996 | 29.28 |V1TV| 31.8 -24.4 36.68 54 -17.32 - - 54 256 Vv

4 * ** 238917 | 29.28 |ViTV| 31.8 -24.4 36.68 54 -17.32 - - 54 256 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

=Test Facility: UL Morrisville 2821 Apr 16 10:27:16
Restricted Bondedge

Project Number: 13541286
Client: Microsoft

Test Locotion: N-SAC
Mode: 1Tx, 8PSK, 248BMHz
185 Tested by: 85581/11393
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2.46 18.3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) RBU/VBW Ref/fttn  Det/fvg Hode Sueep Pts  #Sups/Mode  Lobel Range (6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel
1:2.46-2.563 M(-6cB) /3N 187/18 PERK/Pur Avg(RM3)  BsecChuto) 2081  MAXH Horizontol - Pk 2:2.46-2.563 MC-6dB) /508 187/18 PEAK/Vol1 Avg Bnsec(Auto 2081 18BMAXH Hor izonta [

Rev 3.5 @4 Mar 2@21

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 46.7 Pk 32.4 -24.2 54.9 - - 74 -19.1 27 121 H

2 * ** ) 48745 | 51.95 | Pk 32.5 -24.2 60.25 - - 74 -13.75 27 121 H

3 * ** 248354 | 33.59 |V1TV| 324 -24.2 41.79 54 -12.21 - - 27 121 H

4 * ** 248405 | 33.92 |V1TV| 324 -24.2 42.12 54 -11.88 - - 27 121 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

VERTICAL RESULT

WZKTESt Facility: UL Morrisville 2021 Apr 16 18:42:51
Restricted Bandedge
s Project Number: 13541286
Client: Microsaft
Test Location: N-SAC
- Mode: 1Tx, 8PSK, 248BMHz
18 Tested by: 85581/11993
95
85
E
3 75 Peak Limit CdBulUym
a
Z
65
55 | r’—é&rugf Limit CdBuU/m)
O
45
e
35
2.46 18.3MH=z/ 2.563

Freguency (GHz)

Ronge (6Hz) REl/VEW Ref/Atin  Det/fvg Hode Sueep Pts  #5ups/Made Lobel Ronge (6Hz) RBW/UEH Ref/Atin  Det/fvg Mode Sueep Pts #5upa/tode Lobel

Rev 9.5 B4 Mar 2621

Marker| Frequency | Meter | Det | AT0O072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * ** 248354 | 44.29 | Pk 32.4 -24.2 52.49 - - 74 -21.51 51 325 Vv

2 * ** ) 48735 | 48.68 | Pk 32.5 -24.2 56.98 - - 74 -17.02 51 325 Vv

3 * ** 248354 | 31.62 |V1TV| 324 -24.2 39.82 54 -14.18 - - 51 325 Vv

4 * **248395| 31.9 |ViTV| 324 -24.2 40.1 54 -13.9 - - 51 325 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1Zla'rest Facility:UL RTP Chomber C 20821 Apr 15 23:13:18
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, 8PSK, 2482MHz
108 Tested by: 23567/11993
96
86
~ Peak Limit (dBulU/m)
<
3 79
[is]
S
(14|
Avg Limit (dBuU/m)
) W
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 Avg(RNS)  Snsec(Auto) 5881 HAXH for zontol | 5:18-18 HC-68)/30  91/5  PERK/Pur Avg(RMS)  TSnsec(Auto) BEBI  HAXH Horizantal
It " N 97/8 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 23:13:18
Radiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, BPSK, 2482MHz
108 Tested by: 23567/11993
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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) (dBuVv/m) (dB)
1 * *¥* 287478 | 34.61 | PK2 325 -16.6 50.51 - - 74 -23.49 97 242 H
* *¥* 28759 | 20.18 |VITV| 325 -16.6 36.08 54 -17.92 - - 97 242 H

2 * *¥* 3582 58.01 Pk 33.2 -48.9 42.31 54 -11.69 74 -31.69 | 0-360 | 101 H

3 * *¥* 755 52.52 Pk 36 -43.5 45.02 54 -8.98 74 -28.98 | 0-360 | 200 H

4 * *¥* 3828 56.25 Pk 335 -47.4 42.35 54 -11.65 74 -31.65| 0-360 | 200 Vv

5 * *¥* 5145 55.01 Pk 343 -46 43.31 54 -10.69 74 -30.69 | 0-360 | 101 Y

6 * *¥% 9125 52.3 Pk 36.4 -42.2 46.5 54 -7.5 74 -27.5 | 0-360 | 101 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
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

MID CHANNEL RESULTS

1Zla'rest Facility:UL RTP Chomber C 2821 Apr 15 22:39:16
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chamber
Made: 1Tx, BPSK, 2441MHz
108 Tested by: 23567/11993
90
80
~ Peak Limit C(dBulU/m)
<
3 79
[is]
S
60
Avg Limit (dBuU/m)

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 AvgQRNS)  Snsec(Auto) 5881 KA orizontol | 5:18-18 IMC-683/30k  97/5  PEAK/Pur Avg(RHS)  T55nsec(Auto) BBBI  HAKK Horizantal
31318 M(-6dB2/2 97/ PEAK/Pur Avg(RHS)  EBnsec(fubo) 15k MAXH Hor i zontal
Rev 9.5 B4 Mar 2821
1ZBTESJ‘L Facility:UL RTP Chamker C 2821 Apr 15 22:39:16
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, BPSK, 2441MHz
108 Tested by: 23567/11993
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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) (dBuVv/m) (dB)
1 * *% 272241 | 34.34 | PK2 324 -17.1 49.64 - - 74 -24.36 131 159 H
* *¥* 272263 20.14 |ViTV| 32.4 -17.1 35.44 54 -18.56 - - 131 159 H

2 * *¥* 223 33.79 Pk 32 -18.3 47.49 54 -6.51 74 -26.51| 0-360 | 199 H

4 * *¥*2.3808 | 33.68 Pk 32.1 -18.3 47.48 54 -6.52 74 -26.52 | 0-360 | 200 Y

3 * ** 4388 55.8 Pk 33.8 -47 42.6 54 -11.4 74 -31.4 | 0-360 | 200 H

5 * ** 3737 57.48 Pk 334 -48.3 42.58 54 -11.42 74 -31.42 | 0-360 | 200 Y

6 * ** 7264 53.95 Pk 35.9 -44.4 45.45 54 -8.55 74 -28.55| 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
V1TV - VB=1/Ton, Linear Voltage Average
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

HIGH CHANNEL RESULTS

1Zla'rest Facility:UL RTP Chomber C 2621 Apr 15 22:14:38
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chamber
Made: 1Tx, BPSK, 2488MHz
108 Tested by: 23567/11993
90
80
~ Peak Limit C(dBulU/m)
<
3 79
[is]
S
60
Avg Limit (dBuU/m)
N
58 3 W
W 1 2 ‘
4@WwWWWW : ‘
30
1 10 18
Freguency (GHz)
Range (2 E] Ref/ftin  Det/Avg flode Sueep Pis  toups/Mode Lobel Range (Gt /B Ref /At Det/Avg fode Swecp Plo tows/ade Lobel
1173 6B/ 197/18 PECK/Pur AvgQRNS)  Snsec(Auto) 5881 KA orizontol | 5:18-18 IHC-68)/30  91/5  PERK/Pur Avg(RMS)  TSnsec(Auto) BIBI  HAXH Hor i zantol
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 22:14:38
Roadiated Emissions 3-Meters
Project Number: 13541286
118 Client: Microsoft
Test Location: C-Chomber
Mode: 1Tx, B8PSK, 248BMHz
108 Tested by: 23567/11993
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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) (dBuVv/m) (dB)

4 * **2352| 33.56 | Pk 32 -18.1 47.46 54 -6.54 74 -26.54 | 0-360 | 200 Vv

1 * **3676| 56.71 | Pk 333 -48 42.01 54 -11.99 74 -31.99| 0-360 | 200 H

2 * ** 4582| 54.66 | Pk 343 -46.1 42.86 54 -11.14 74 -31.14| 0-360 | 101 H

3 * ** 8.073| 53.05 | Pk 36 -43.6 45.45 54 -8.55 74 -28.55| 0-360 | 101 H

5 * **7359| 53.31 | Pk 35.9 -44.2 45.01 54 -8.99 74 -28.99 | 0-360 | 200 Vv

6 ***¥917| 53.37 | Pk 36.4 -42.6 47.17 54 -6.83 74 -26.83 | 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
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

10.2. 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)

Test Facility UL Morrisville 2821 Apr 16 13:19:19

78

RF Emissions

Project Number: 13541206
58 Client: Microsoft

Test Location: S-SAC

L Mode: 1Tx, BT, Worst-Case
46 Tested by' 11893

34 . - (5 SO K-35 1= | W RSN 0 Ny

o] ~\\\\\\\\J
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M% ‘ 5 .
14 ‘“‘Mw
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o Py

dBCuUol ts/meter)
=
L

-38
. 0eB1 B 1 10 38
Frequency (MHz)
Renge (Hiz) 0 Ref/Atin  Det/Avg Hode Sueep Ple  #oups/Mods  Label Renge (D) REU/UBU Ref/Aiin  Del/Avg Hode Swesp Pts ¥Sups/fode  Lobel
1:.809-.15 GBI/ BB PERK/RIE fug TBusec(futa) 2081 HAKH 0 degrees 3 * ) 1 de
2:.15-.49 9(-6c8)/108k 97/18  PERKAlt fug Insecthute) 2081 HAKH 0 degrees 7:.608-.15 WACER/F 1B/1D PEAK/Ualt Avg ThSnsec(futa) 2001 HAIH Flot
3:.49-38 9k(-68) /188K 97/18 PERKAolt Avg Tansec(futo) 7081 MAXH B degrees. 8:.15-.49 Ok(-6B)/ 168k 97/18 PEAK/Valt Avg nsec(futo) 2081 MAXH Flat,
¥ g sec(f A 9:.43-38 Sk(-60B>/ 108k 97/18  PEAK/Ualt fvg Tansec(futo) 7081 HAHH Flat
] p
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1nTEsL Facility: UL Morrisville 2821 Apr 16 13:19:19
RF Emissions
7 Project Number: 13541286
Client: Microsoft
Test Location: S-SAC
| Mode: 1Tx, BT, Worst-Caose
5
- Tested by: 11993
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Frequency (MHz)
Ronge (HHz) RBU/VBY Ref/fttn  Det/Avg Hode Sugep Pts  #Swps/Mode Lobel Ronge (MHz) RBU/UBU Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
1:.099-.15 200C-6dB)/3k  187/18 PERAK/Vo It Avg Td5msec(Auto) 2081  MAXH B degrees 2] K 9 ul U I
2:.15-.49 Ok(-6dB)/ 188k 97/18 PEAK/ VoIt vy ZmsecChuto) 2081 MAXH B degrees 7:.089-.15 200(-6dBY /3 187/18 PERK/Val 4 Avg 785 futo) 2081 MAXH Flat
3:.49-38 Ok(-6dB)/18Ek 97/18 PERKAVo It Avg Tansec(fAuto) 7881  MAXH B degrees 8:.15-.43 Ok(-6dB)/108k 97/18 PERK/Vol 4 Avg 2081 MAXH Flat
4 ! I K ] M 9:.43-30 Ok(-6dB)/108k 97/18 PERK/Vol 4 Avg ToE MAXH Flat
:

Rev 3.5 B4 Mor 2821
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

Below 30MHz Data

Marker |Frequency| Meter | Det |AT0079 (dB/m)| Cbl (dB) |Dist. Corr. Factor Corrected FCC 15.209 FCC 15.209 |Worst-Case | Azimuth | Antenna
(MHz) |Reading (dB) Reading Avg/QP Limit Pk Limit Margin (Degs) Face
(dBuv) dB(uVolts/meter) (dBuVv/m) (dBuVv/m) (dB)
1 .02483 44.19 Pk 13.5 1 -80 -22.21 39.7 59.7 -61.91 0-360 On
2 .64178 34.75 Pk 10.8 2 -40 5.75 31.46 - -25.71 0-360 On
3 5.08544 19.04 Pk 11 A4 -40 -9.56 29.54 - -39.1 0-360 On
4 .18375 45.58 Pk 10.8 1 -80 -23.52 22.32 42.32 -45.84 0-360 Off
5 52794 35.07 Pk 10.8 1 -40 5.97 33.15 - -27.18 0-360 Off
6 15.95007 | 12.57 Pk 10.3 .8 -40 -16.33 29.54 - -45.87 0-360 Off
7 .01063 41.97 Pk 17.6 1 -80 -20.33 47.07 67.07 -67.4 0-360 Flat
8 .64599 33.43 Pk 10.8 2 -40 4.43 31.4 - -26.97 0-360 Flat
9 16.32951 16.3 Pk 10.3 .8 -40 -12.6 29.54 - -42.14 0-360 Flat
Pk - Peak detection
Marker |Frequency| Meter | Det AT0079 Cbl (dB) Dist. Corr. Corrected RSS-GEN RSS-GEN Worst-Case| Azimuth | Antenna
(MHz) |Reading (dB/m) Factor (dB) Reading Avg/QP Limit |Pk Limit (dBuA/m)| Margin (Degs) Face
(dBuv) dB(uAmps/meter)| (dBuA/m) (dB)
1 .02483 44.19 Pk -38 1 -80 -73.71 -11.8 8.2 -61.91 0-360 On
2 .64178 34.75 Pk -40.7 2 -40 -45.75 -20.04 - -25.71 0-360 On
3 5.08544 19.04 Pk -40.5 4 -40 -61.06 -21.96 - -39.1 0-360 On
4 .18375 45.58 Pk -40.7 1 -80 -75.02 -29.18 -9.18 -45.84 0-360 Off
5 52794 35.07 Pk -40.7 1 -40 -45.53 -18.35 - -27.18 0-360 Off
6 15.95007 | 12.57 Pk -41.2 .8 -40 -67.83 -21.96 - -45.87 0-360 Off
7 .01063 41.97 Pk -33.9 1 -80 -71.83 -4.43 16.57 -67.4 0-360 Flat
8 .64599 33.43 Pk -40.7 2 -40 -47.07 -20.1 - -26.97 0-360 Flat
9 16.32951 16.3 Pk -41.2 .8 -40 -64.1 -21.96 - -42.14 0-360 Flat
Pk - Peak detector
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

10.3.

WORST CASE BELOW 1 GHZ

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

9:Test Facility: UL Morrisville 2021 Apr 16 13:03:4B
Rodicated Emissions - 3 Meters
= Project Number: 13541286
8 Client: Microsaoft
Test Location: S$-SAC
Mode: 1Tx, BT, Worst-Case
75 Tested by: 11993
65
55
< F
~
3 45 OF KT TE T TEBUY f
=)
S
35
25
° i, MVW‘M
=
30 180 18008
Frequency (MHz)
Ronge (Hz) REU/VE Ref/Atin  Det/fvg flode Sucep Pis  #oups/Made Lobel Ronge (PHz) REW/VBH Ref/ftin  Det/Avg Mode Sucep Pts toups/fode Lobel
1:36-1988 120kC-6483/1H 97718 PEAK/LogPur-Viden Idnsec(Auto) Bk MAKH Horizontol
Rev 9.5 B4 Mar 26821
quest Facility: UL Morrisville 2021 Apr 16 13:03:4B
Rodicated Emissions - 3 Meters
= Project Number: 13541286
8 Client: Microsoft
Test Locotion: $-SAC
Mode: 1Tx, BT, Worst-Case
75 Tested by: 11993
65
55
< F
~
3 45 BFK LT T TdB U f
=)
N
35
W ) 3
) i
‘ f ) ™
‘ o Ul i
15 i o L ‘“4‘15’" L,J‘, Wb " T L0, A‘ "“WW' 0
il
=
38 1809 186808
Frequency (MHz)
Ronge (Hiz) REU/VB Ref/Atin  Det/fvg flode Sueep Pis #5ups/ade Lobel Ronge (PHz) REW/VBH Ref/ftin  Det/Avg Mode Sucep Pts toups/fode Lobel
i 20k (-6l : K/Logfur-Video  Tdmeec(Auto) 18k Jertical
Rev 9.5 B4 Mar 2821
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

Below 1GHz Data

Marker| Frequency | Meter | Det | AT0075 AF Amp/Cbl |Corrected QPk Limit Margin |Azimuth|Height [Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)
1 * ** 165.509 | 37.88 | Pk 18.3 -29.9 26.28 43.52 -17.24 | 0-360 199 H
2 * **328.857 | 30.02 | Pk 20.1 -28.6 21.52 46.02 -24.5 | 0-360 101 H
3 * **966.438 | 25.83 | Pk 29.1 -24.8 30.13 53.97 -23.84 | 0-360 101 H
4 * ** 75,105 | 38.85 | Pk 14.3 -30.9 22.25 40 -17.75 | 0-360 101 Vv
5 * **164.733 | 34.3 Pk 18.3 -29.9 22.7 43.52 -20.82 | 0-360 101 Vv
6 * **¥967.311| 24.46 | Pk 29.2 -24.7 28.96 53.97 -25.01 | 0-360 199 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-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

10.4. WORST CASE 18-26 GHZ

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

Fregquency (GHz)

H:Test Focility: UL Morrisville 2021 Apr 16 11:17:29
Rodicted Emissions 3-Meters
105 PP?Ject NLTmeEY“ 13541286
Client: Microsaoft
Test Location: 5-SAC
Mode: 1Tx, BT, Worst-Case
95 Tested by: 11993
85
75k Pk kbt (B /)
e
~
3 65
=)
S
55 Average Limit (dBuU/m)
45 i ° J
3:““‘” i “‘ b
25
18 26.5
Frequency (GHz)
Ronge (6z) REU/VB Ref/Atin  Det/fvg Tupe Suzep Pis #oups/Made Lobel Ronge (GHz) REW/VBH Ref/ftin  Det/Avg Tupe Sucep Pts toups/fode Lobel
1:18-26.5 NGB/ 92 PEAK/Fur Avg(RHS)  Ifnsec(Auto) I8k MAKK Horizontol
FCC RSE 18_to_26-5GHz_DTS. TST
H:Test Focility: UL Morrisville 2821 Apr 16 11:17:29
Rodicted Emissions 3-Meters
185 Ph?ject NLTmeEY“ 13541286
Client: Microsoft
Test Location: 5-SAC
Mode: 1Tx, BT, Worst-Case
95 Tested by: 11993
a5
75k Baak. Lt (dBull /)
G
~
3 65
=)
N
55 Average Limit (dBuU/m)
5 5
4 % TG/ =)
35
25
18 26.5

REW/VBH
THC-6dB)/3M

Ref/Attn
9972

Ref/Atin  Det/fvg Tupe Sueep Pis #5ups/ade Lobel Ronge (GHz)

Det/fivg Tope B
2:16-26.5 PRt

Ronge (BHz) REU/VBW

ueep
EAK/Pur Avg(RHS)  16msectAuto) 18k

Lobel

Pts #5ups/Hade
MAXH Vertical

FCC RSE 18_to_26-5GHz_DTS. TST

VERTICAL
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

18 — 26GHz DATA

Marker| Frequency | Meter | Det| AT0063 AF | Amp/Cbl |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 * **20.46136 | 46.89 | Pk 34 -39.1 41.79 54 -12.21 74 -32.21| 0-360 | 200 H

2 * *%22.07172 | 46.44 | Pk 36.8 -394 43.84 54 -10.16 74 -30.16 | 0-360 | 249 H

3 * ** 2380912 | 45.76 | Pk 34.8 -38.3 42.26 54 -11.74 74 -31.74| 0-360 | 249 H

4 * *%20.79901 | 46.86 | Pk 34 -38.8 42.06 54 -11.94 74 -31.94| 0-360 | 101 Vv

5 * *%22.19545 | 46.82 | Pk 36.7 -39.5 44.02 54 -9.98 74 -29.98 | 0-360 | 151 Vv

6 * *% 2381904 | 45.32 | Pk 34.8 -38.6 41.52 54 -12.48 74 -32.48 | 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-E2 DATE: 2021-08-06
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 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: R13541206-E2
FCC ID: C3K1964

DATE: 2021-08-06
IC: 3048A-1964

11.11. AC Power Line
LINE 1 RESULTS
(gplest Fecility: Ul-Morrisville 2021 Apr 16 18:32:54
Conducted RFI Uoltage
% Errinet Mt 12
Test Location: CONDI
Mode: 1Tx, BT, Worst Case
80 Tested by: 84445 / 4B882
78
qal %\ OF Liimit CdBuU)
<
- o0 3 AvErGge UIRTE (aBuy]
WA,
48 \ ‘L\« - g
2 " F m ‘ I
38‘?\ /M j " i ‘ 1
\ /\/4 V\ v D W\W\Uﬁ‘ 1 T Ml W
- Wv\ ﬂva A b s, e ‘ W
/M i B e ) W\m‘l
I T :
15 1 18 30
Frequency (MHz)
?‘?un?sricﬂz) EEUVMH !?Ef‘/atln Eyzt:ﬁvg Hode. m‘jfjf\; F\fg ﬁmﬁ”nde HE}:}U Range (MHz) REW Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel
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
1 162 44.89 Pk 2 9.8 54.89 65.36 -10.47 - -
2 162 23.75 Av 2 9.8 33.75 - - 55.36 -21.61
4 234 15.72 Av .1 9.8 25.62 - - 52.31 -26.69
3 .24 36.55 Pk .1 9.8 46.45 62.1 -15.65 - -
6 .513 14.65 Av 0 9.8 24.45 - - 46 -21.55
5 .519 25.26 Pk 0 9.8 35.06 56 -20.94 - -
8 1.59 2.51 Av 0 9.8 12.31 - - 46 -33.69
7 1.599 17.45 Pk 0 9.8 27.25 56 -28.75 - -
9 4.113 28.6 Pk 0 9.9 38.5 56 -17.5 - -
10 4.113 2.65 Av 0 9.9 12.55 - - 46 -33.45
11 12.411 22.67 Pk .1 10 32.77 60 -27.23 - -
12 12.417 6.35 Av .1 10 16.45 - - 50 -33.55

Pk - Peak detector
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REPORT NO: R13541206-E2 DATE: 2021-08-06
FCC ID: C3K1964 IC: 3048A-1964

LINE 2 RESULTS

1QoTest Focility: UL-Morrisville 2821 Apr 16 18:32:54
Conducted RFI Uoltage
Project Number: 13541286
el o] iémt: Microsoft
Test Location: CONDI
Mode: 1Tx, BT, Worst Cose
80 Tested by: 84445 / 48882
7@
—
5 GG\Q\ aF T T eI
1]
c Q :
3 5@t \45\ AVEFRGGE TR Y GBI
>
J
o
coae 19
1@4 07 a
/ 23
SR ‘ 21 9
Q
20 it |
%jf i
) e J‘W’*J‘vwlu il | [ 22 ¢ I I
I g ‘ Wi G
15 T ‘ 10 K[z}
Frequency (MHz)
Range (HHz) FEW Ref/Atin  Det/Avg Hode Sueep Pts  #5ups/Made Lobel Range CHHiz) REW Ref/Atin  Det/Avg Mode Sueep Pts #5ups/Mode Lobel
Rev 9.5 B4 Mar 26821
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN VCF (dB) Cbl/Limiter (dB) Corrected QP Limit (dBuV) Margin Average Limit Margin
(MHz) Reading Reading (dB) (dBuv) (dB)
(dBuV) dBuV
14 .162 24.52 Av .2 9.8 34.52 - - 55.36 -20.84
13 .168 43.69 Pk .2 9.8 53.69 65.06 -11.37 - -
16 .234 15.83 Av 1 9.8 25.73 - - 52.31 -26.58
15 .24 40.62 Pk 1 9.8 50.52 62.1 -11.58 - -
17 .516 25.03 Pk 1 9.8 34.93 56 -21.07 - -
18 .516 14.95 Av 1 9.8 24.85 - - 46 -21.15
19 3.96 25.58 Pk 0 9.9 35.48 56 -20.52 - -
20 3.96 6.51 Av 0 9.9 16.41 - - 46 -29.59
22 7.677 .13 Av 1 10 10.23 - - 50 -39.77
21 7.68 15.95 Pk 1 10 26.05 60 -33.95 - -
23 13.56 19.22 Pk 1 10.1 29.42 60 -30.58 - -
24 13.56 5.24 Av 1 10.1 15.44 - - 50 -34.56
Pk - Peak detector
Av - Average detection
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REPORT NO: R13541206-E2 DATE: 2021-08-06
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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