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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Phablet Device

MODEL.: 1930

SERIAL NUMBER: 900086500465, 900039701165 (Radiated)
901245700365(Conducted)

DATE TESTED: January 16, 2020 — April 8, 2020

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

ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. 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 Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
*
See Comment Duty Cycle purposes only Section 11.6.
See Comment RSS-GEN 6.7 20dB BW/99% OBW* Reporting ANSI C63.10 Sections
purposes only 6.9.2 and 6.9.3
15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation* | Complies None.
pping rFreq y S€p p
15.247 (a)(1)(ii)) |RSS-247 (5.1) (d) |Number of Hopping Channels* Complies None.
15.247 (a)(1)(ii)) |RSS-247 (5.1) (d) |Average Time of Occupancy* Complies None.
15.247 (b)(1) RSS-247 (5.4) (b) |Output Power*** Complies None.
Reporting Per ANSI C63.10,
*kk
See Comment Average Power purposes only Section 11.9.2.3.2.
15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions* | Complies None.
15.209, 15.205 SRig'GEN 8.9, Radiated Emissions** Complies None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions** | Complies None.

*Testing performed at 47173 Benicia Street Fremont, California, 94538 USA facility.
**Testing performed at 12 Laboratory Dr., Research Triangle Park, NC 27709 U.S.A. facility.
***Testing performed at both above facilities.

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,
RSS-GEN Issue 5, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 & 47266
Benicia Street, 47658 Kato Road, Fremont, California, USA, 12 Laboratory Drive, Research
Triangle Park and 2800 Perimeter Park Dr, Suite B, Morrisville, North Carolina, USA. The
following table identifies which facilities were utilized for radiated emission measurements
documented in this report. Specific facilities are also identified in the test results sections.

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

12 Laboratory Dr.

[ ] chamber ARTP
[ ] chamberC RTP

2800 Suite Perimeter Park Dr.

|:| North Chamber
|z| South Chamber

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

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 ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.39dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.07dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

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.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION

The EUT is a Phablet Device with 802.11 a/b/g/n/ac 2x2 WLAN, Bluetooth, Bluetooth LE, GSM, WCDMA,

and LTE radios.

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 9.11 8.15
2402 - 2480 Enhanced DQPSK 7.51 5.64
2402 - 2480 Enhanced 8PSK 7.59 5.74

Note: GFSK, DQPSK, 8PSK Output 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, refer to section 9.7.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes a PIFA antenna, with a maximum gain of 1.1 dBi.
6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was Android version 10, Build Number b1l developer-
generic 2020.311.4.

The test utility software used during testing was QRCT v4.0-00123.
6.5. WORST-CASE CONFIGURATION AND MODE

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

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

The EUT was investigated in three orthogonal orientations X/Y/Z. Additionally, the EUT was
investigated in four configurations with both screens: folded and closed/open 90 degrees/flat
180 degrees/folded and open. It was determined that the EUT in flat 180 degrees with X (Flatbed)
orientation was worst-case orientation therefore all final radiated testing was performed with the
EUT in flat 180 degrees at X(Flatbed).

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

GFSK mode: DH5
8PSK mode: 3-DH5
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC/DC Adapter Lenovo ADLX45NCC2A 8SSA10E75794C1SG8 |DoC
5N14BE

Laptop Lenovo Yoga 1lle R9-OR7KPR DoC

/O CABLES

1 AC 1 AC Un-Shielded 1 to AC/DC Adapter

2 DC 1 DC Shielded 1 to Laptop

3 USB 1 Type C Shielded 0.1 to EUT

4 Antenna |1 SMA Un-Shielded 0.2 to Analyzer

TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.
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CONDUCTED TEST SETUP DIAGRAM

Spectrum Anahlyzer

AC/DC Adapter [

AC Mains
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RADIATED AND AC LINE CONDUCTED TEST SETUP DIAGRAM

Antenna/Amp

Control Room

AC Adapter|

1

AC Mains

Spectrum An %ze r
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7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due

Spectrum Anﬂyéarz, PSA, 3Hz to Keysight Technologies E4446A T146 01/29/2021
Power Meter, P-series single channel | KeYsight Technologies N1911A T1264 01/21/2021

Power Sensor, P - series, 50MHz to Keysight Technologies
18GHz, Wideband N1921A T1223 02/25/2020*

UL AUTOMATION SOFTWARE
Antenna Port Software ‘ ‘ UL RF ‘ Ver 2020.1.8

*Equipment listed above that has a calibration due date during the testing period, the testing is completed
before equipment expiration date.

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

Equip.
ID Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2019-08-08 2020-08-08
30-1000 MHz
Sunol Sciences
AT0074 Hybrid Broadband Antenna Corp. JB3 2019-07-16 2020-07-16
1-18 GHz
Double-Ridged Waveguide
AT0072 Horn Antenna, 1 to 18 GHz ETS Lindgren 3117 2019-04-22 2020-04-22
18-26 GHz
AT0076 Horn Antenna, 18-26.5GHz ARA MWH-1826/B 2019-11-07 2020-11-07
Gain-Loss Chains
Gain-loss string: 0.009-
S-SAC01 30MHz Various Various 2019-05-02 2020-05-02
Gain-loss string: 25-
S-SAC02 1000MHz Various Various 2019-05-02 2020-05-02
S-SACO03 Gain-loss string: 1-18GHz Various Various 2020-03-17 2021-03-17
Gain-loss string: 18-
S-SAC04 40GHz Various Various 2020-03-23 2021-03-23
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2019-05-15 2020-05-15
SOFTEMI EMI Software UL Version 9.5 NA
Additional Equipment
used
s/n 181474409 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 2020-07-27
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Test Equipment Used - Wireless Conducted Measurement Equipment (Morrisville — Conducted 2)

Equipment
ID Description Manufacturer Model Number Last Cal. Next Cal.
T177 Agilent
(PRE0079253) Spectrum Analyzer Technologies E4446A 2019-04-22 | 2020-04-22
PWMO002 Keysight
(PRE0137344) RF Power Meter Technologies N1911A 2019-08-23 | 2020-08-23
PWS003 Peak and Avg Power Sensor, Keysight
(PRE0126443) 50MHz to 6GHz Technologies E9323A 2019-08-23 | 2020-08-23
76023 Cincinnati Sub-
(EC0225) Temp/Humid Chamber Zero ZPH-8-3.5-SCT/AC | 2019-06-14 | 2020-06-14
SN 181474341 Environmental Meter Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
CircuitSpecialists.
76021 DC Regulated Power Supply Com CSI3005X5 N/A N/A
Version 10.3
SOFTEMI EMC Software UL (2019-09-24) 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 to
CBL087 BNC-male, 20-ft. Pasternack PE3W06143-240 2020-03-26 | 2021-03-26
s/n 181562858 | Environmental Meter Fisher Scientific 14-650-118 2018-09-04 | 2020-09-04
LISN, 50-ohm/50-uH, 2- Fischer Custom | FCC-LISN-50-25-2-01-
LISNOO3 conductor, 25A Com. 550V 2019-08-19 | 2020-08-19
75141
(PRE0101521) | EMI Test Receiver 9kHz-7GHz | Rohde & Schwarz, ESCI 7 2019-08-20 | 2020-08-20
ATA222
Transient Limiter, 0.009-100MHz| Electro-Metrics EM-7600 2020-03-26 | 2021-03-26
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
Per Annex B of ANSI
CDECABLEQO1 | ANSI C63.4 1m extension cable. UL C63.4 2019-07-10 | 2020-07-10
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

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

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: 13129294-E2V3 DATE 6/9/2020:
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9. ANTENNA PORT TEST RESULTS

9.1. 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 2.89 3.75 0.771 77.1% 1.13 0.346
Bluetooth 8PSK 2.89| 3.75 0.771| 77.1% 1.13 0.346

DUTY CYCLE PLOTS

2% Agilent 22:15:19 Feh 5, 26028 L Measure % Agilent 22:28:17 Feb 5, 2028 L Measure
AP2920.1.8,19497 AF,Conducted A a Mkr3 375 ms AP2629.1.8,19497 AF.Conducted A a Mkr3 375 ms
Ref 2@ dBm #Htten 36 dB 0908 dB Meas Off| Ref 26 dBm #ftten 3@ dB -B.096 dB Meas Off|
#Peak #Peak |
T3 % A 5l P .
4B/ Channel Power 4B/ Channel Power|
Occupied BH Occupied BH
ACP ACP
#PPvg #PAvy
Center 2.402 000 GHz Span @ Hz . . Center 2.402 000 GHz Span @ Hz . .
Res BH 8 MHz WEM SO MMz Swesp 10 ms (1001 pesy || UM Cg;:::; Res BH 8 HHz WBM SO Mz Swesp 10 ms (1601 peey || W CF?EIJZ?
Marker  Trace Type W Axis Amplitude Marker  Trace Type ¥ Axic Anplitude
1R 1y Time 988 ps -3.87 dBm 1R 1) Time 798 ps -5.35 dBm
Le (1) Tine 2.89 ns 6.03 dE Power Stat la 1) Time 2,89 me 1.26 dB Power Stat,
3R (1) T 980 -3.87 dB 3R ) T 790 -5.3E dB
3a (&5} T::z 3.75 :z a.88 d'B"‘ CCDF 3a [¢5) T:::z 3.75 :2 -8.81 dg CCDF
More| More
1of 2 lof2
| |
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

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 =2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.941 0.865
Mid 2441 0.932 0.869
High 2480 0.934 0.853
¥ Agilent 22:15:55 Feb 5, 2028 L Measure 5 Agilent 22:17:28 Feb 5, 2020 L Measure
I Ch Freq  2.462 GHz Trig Freel Meas Off I Ch Freq 2.441 GHz Trig Free Meas Off

Averages: 1 I

Occupied Bandwidth

Averages: 1 I

Occupied Bandwidth

Channel Power|

AP2028.1.8,19487 AF,Conducted A

Channel Power

AP2026.1.8,19497 AF,Conducted A

Ref 28 dBm #Atten 30 dB Ref 26 dBm #fAtten 30 dB
#Paak T I Occupied BH #Peak I T Decupied BH
Log | } Log [ prebiom, I
18 < 10 %
a8/ 2 5 B/ ad .
Offst - L I T _— ACP
106 | ™ 19.6
dB - - dB - -
Multi Carrier, Multi Carrier
Center 2.482 B0 GHz Span 2 MHz Power Center 2.441 08 GHz Span 2 MHz Power
#Res BH 30 kHz #WBH 91 kHz #Sweep 100 ms (1681 pts) #Res BH 36 kHz #YBH 91 kHz #Sweep 100 ms (1061 pts)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ B 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.80 7 CCDF
864.8068 kHz * dB 2000 &6 869.4305 kHz * d& 2000 B
Transmit Freq Error  7.948 kiz 1M°{§ Transmit Freq Error  2.359 kHz 1Mofr§
% dB Banduidth 948,652 kHz v % dB Banduidth 932.437 kHz v
| |
% Agilent 22:18:30 Feb 5, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 1 I

Channel Povwer

AP2026.1.8,19497 AF,Conducted A

Ref 28 dBm #Atten 39 dB
#Peak Occupied B
Log
16 B <
dB/
Offst [ ] ACP
180.6
dB n n
Multi Carrier
Center 2,489 080 GHz Span 2 HHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 CCDF
853.2370 kHz " dB 2000 6B
Transmit Freq Error  243.754 Hz 1M°fr§
% dB Bandwidth 934.348 kHz °

HIGH CHANNEL
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.287 1.1949
Mid 2441 1.29 1.1832
High 2480 1.305 1.19
¥ Agilent 22:23:35 Feb 5, 2028 L Measure 5 Agilent 22:22:21 Feb 5, 2020 L Measure
| ] |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 2441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power!| Channel Power
AP2020.1.8,19497 AF,Conducted A AP2629.1.8,19497 AF,Conducted A
Ref 28 dBm #Htten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak T T ] Occupied BH #Peak ] Decupied BH
Log I ! 1 Log |
1o . £ +« 18 > .
dB/ dB/
Offst —— — ACP Offst ACP
10.6 19.6 -~
4B it 4B [ | | i nede)
] Multi Carrier l ] | ] } Multi Carrier
Center 2.482 000 GHz Span 5 MHz Power Center 2.441 008 BHz Span 5 MHz Power
#Res BH 30 kHz #UBH 91 kHz #5weep 100 ms (1601 pts) #Res BH 36 kHz #UYBH 91 kHz #Sweep 100 ms (1661 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
1.1949 MHz % dB  -20.08 dB 1.1832 MHz % dB -20.08 dB
Transmit Freq Error  5.475 kiz 1M°{§ Transmit Freq Error  2.573 kHz 1Mofr§
% dB Banduidth 1.287 MHz B % dB Bandwidth 1.298 MHz v
| |
3 Agilent 22:20:28 Feh G, 2020 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I
Channel Power
AP2626.1.8,19497 AF,Conducted A
Ref 28 dBm #Atten 39 dB
#Peak I I Occupied BH
Log ! !
10 =Y ® s
dB/
0ffst [ ACP
180.6
dB i . .
| | Multi Carrier
Center 2,489 080 GHz Span 5 HHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pr  99.60 CCDF
1.1900 MHz ® dB -20.80 dB
Transmit Freq Error  5.476 kHz 1”‘){3
% dB Bandwidth 1.385 MHz °

HIGH CHANNEL
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:

FCC ID: C3K1930 IC: 3048A-1930
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 mWw.

TEST PROCEDURE

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

RESULTS
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 22:59:57 Feb 5, 2020 L | Measure |
AFPzB2A.1.8,19497 AF.Conducted A a Merl 1.006 MH=z
Ref 38 dBm #Atten 48 dB A.67 dB Meas Off
#Peak
Log
1@ Channel Power
dB/ 1R L
Offst
18.6
dB Occupied BH
ACP
#PAvg
Ml 52 Multi Carrier
53 FC Power
AR
e Power Stat
F Tun CCDF
Swp
Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

# Agilent 22:52:08 Feb 5, 2020 L | Measure |

AFPzB2A.1.8,19497 AF.Conducted A a Merl 1.006 MH=z

Ref 38 dBm #Atten 48 dB A.39 dB Meas Off

#Peak

Log

le Channel Power

dB/

Offst o &

18.6

dB Occupied BH

ACP

#PAvg

M1 32 Multi Carrier

33 FC Power
AR

£CE): Power Stat

F Tun CCDF

Swp

Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3

#Res BH 308 kH=z #\BHY 91a kH=z Sweep 1 ms (1801 pts)

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:

FCC ID: C3K1930 IC: 3048A-1930
9.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 () (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. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

s Agilent 22:59:02 Feb 5, 2028 L | Measure |
APzB21.1.8,19497 AF.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Dffst
186
dE Occupied BH
]
-18.7
dBm ACP
Lafw
M1 Sz Multi Carrier
33 FC Power
AR
£CE Power Stat
F Tun CCDF
Swp
Start 2.398 @ GHz Stop 2.490 @ GHz 1"‘0’{‘3
#Res BH 1 MH=z #VBH 1 MH=z Sweep 1 ms (1001 pis)
I
100MHz SPAN
% Agilent 22:56:23 Feb 5, 2020 L Measure
AFzB26.1.5,19497 AF,.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB /s
Offst
16.6
dB Occupied BH
ACP
#PAvag
ML 52 Multi Carrier
33 FC Power
AA
£Ch: Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz 1”‘0’{3
#Res BH 306 kHz #YBH 3008 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

- Agilent 22:56:51 Feb 5, 2028 L | Measure |
APzB21.1.8,19497 AF.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
19 Channel Power
dB/
Dffst
186
dE Occupied BH
ACP
#PAvg
ML Sz Multi Carrier
33 FC Power
AR
£Cf): Power Stat
F Tun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 306 kHz #UBH 200 kHz Sweep 1 ms C1E01 prs)
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 22:57:48 Feb 5, 2020 L Measure
AFzB26.1.5,19497 AF,.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
16.6
dB Occupied BH
ACP
#PAvag
ML 52 Multi Carrier
33 FC Power
AA
£Ch: Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 306 kHz #YBH 3008 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 3 OF 3

Page 25 of 80

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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




REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

3 Agilent 22:50:09 Feb 5, 2020 L Measure
AFPzB26.1.58,19497 AF,.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
166
dB Occupied BH
]}
-11.9
dBm ACP
Lafw
ML 32 Multi Carrier
33 FC — Power
AR
£Ch): Power Stat
F Tun CCDF
Swp
Start 2.390 § GHz Stop 2.490 @ GHz 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 1 ms (1801 pts)
I
100MHz SPAN
% Agilent 22:45:47 Feb 5, 2020 L Measure
AFPzB26.1.5,19497 AF.Conducted A
Ref 260 dBm Atten 30 4B Meas Off
#Pegk
Log
1@ Channel Power
dBs
Offst
1606
dB Occupied BH
ACP
#PRAvg
ML S2 Multi Carrier
33 FC Power
AR
£Ch Power Stat
F Tun CCDF
Swp
Center 2.415 86 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 3606 kH=z

Sweep 1 ms (1881 pts)

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

- Agilent 22:47:22 Feb 5, 2028 L | Measure |
APzB21.1.8,19497 AF.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
19 Channel Power
dB/
Dffst
186
dE Occupied BH
ACP
#PAvg
ML Sz Multi Carrier
33 FC Power
AR
£Cf): Power Stat
F Tun CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Res BH 306 kHz #UBH 200 kHz Sweep 1 ms C1E01 prs)
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 22:458:57 Feb 5, 2020 L Measure
AFzB26.1.5,19497 AF,.Conducted A
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
16.6
dB Occupied BH
ACP
#PAvag
ML 52 Multi Carrier
33 FC Power
AA
£Ch: Power Stat
FTun CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 306 kHz #YBH 3008 kH= Sweep 1 ms (1801 pts)
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 () (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: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

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 0.378 32 0.1210 0.4 -0.2790
DH3 1.63 16 0.2608 0.4 -0.1392
DH5 2.876 6 0.1726 0.4 -0.2274
AlEls I\lPuurInst()aesrigf AR M Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(msec) (sec)
seconds
GFSK AFH Mode
DH1 0.378 8 0.03024 0.4 -0.3698
DH3 1.63 4 0.06520 0.4 -0.3348
DH5 2.876 15 0.04314 0.4 -0.3569
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

i Agilent 23:08:31 Feb 5, 2020 L Measure ¥5 Agilent 23:01:49 Feb 5, 2820 L Measure
AP2020.1.8,19497 AF,Conducted A a Mkrl 378 ps AP2629.1.8,19497 AF,Conducted A a Mkrl  1.63 ms|
Ref 38 dBm #Atten 40 dB -8.49 dB Meas Off| Ref 38 dBm #ftten 49 dB 0.82 dB Meas Off
#Peak #Peak
Log | Lag
18 18
ey Channel Power| B/ Channel Power
iR 1 iR i
P o Occupied BH 2 <> Occupied BH
ACP ACP)
#PAvy #PAvy
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n hl (& Uk 1] Power Stat, f%)n Power Stat,
i CCDF CCDF]
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1681 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1891 pts)
| |
Agilent 23:03:40 Feb 5, 2020 L Measure i Agilent 23:00:47 Feb 5, 2020 L Measure
AP2020.1.8,19497 AF,Conducted A a Mkrl  2.876 ms AP2629.1.8,19497 AF,Conducted A
Ref 38 dBm #Htten 40 dB 0.13 dB Meas Off Ref 36 dBm #Atten 40 dB Meas Off
#Peak | #Peak
Log | Log
16 18
ey Channel Power| 4B/ Channel Power
Offst
1R 1 18.6
2 g Occupied BW dB Occupied BH
DI
5.2
dBm
#PRvg ACP #PRug ACP
HL 52 Multi Carrier, v 52 Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCOF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
Agilent 23:01:56 Feb 5, 2620 L Measure Agilent 23:03:56 Feb 5, 2020 L Measure
AP2020.1.8,19497 AF,Conducted A AP2629.1.8,19497 AF,Conducted A
Ref 38 dBm #fitten 40 dB Meas Dff Ref 38 B #Atten 40 dB Meas Off
#Peak | #Peak
Log | Log
16 18
ey Channel Power| 4B/ Channel Pover
Dffst | 0ffst
10.6 | 10.6
dB Occupied BW dB Occupied BH
] DI
5.1 5.1
dBm dBm
v ACP Pl ACP
UL 52 Multi Carrier, vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCOF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH5
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

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 0.38 33 0.1254 0.4 -0.2746
3DH3 1.13 12 0.1356 0.4 -0.2644
3DH5 2.876 10 0.2876 0.4 -0.1124

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: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

i Agilent 22:54:03 Feb 5, 2020 L Measure ¥5 Agilent 22:53:21 Feb 5, 2820 L Measure
AP2020.1.8,19497 AF,Conducted A a Mkrl 380 ps AP2629.1.8,19497 AF,Conducted A a Mkrl  1.13 ms|
Ref 38 dBm #Atten 40 dB 8.27 dB Meas Off| Ref 38 dBm #ftten 49 dB -1.75 dB Meas Off
#Peak #Peak
Log | Log
18 18
ey Channel Power| B/ Channel Power
by 5 Occupied BH [ i Occupied BH
ACP ACP)
#PAvy #PAvy
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n LN B AL A L L R LU Power Stat f%)n ! Ll liu Power Stat
CCDF CCDF]
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1881 pts) Res BH 1 MHz #UBH 1 MHz Sweep 1.533 ms (1801 pts)
| |
Agilent 22:54:55 Feb 5, 2020 L Measure i Agilent 22:53:37 Feb 5, 2020 L Measure
AP2020.1.8,19497 AF,Conducted A a Mkrl  2.876 ms AP2629.1.8,19497 AF,Conducted A
Ref 38 dBm #Htten 40 dB 0.51 dB Meas Off Ref 36 dBm #Atten 40 dB Meas Off
#Peak | #Peak
Log | Log
16 18
ey Channel Power| 4B/ Channel Power
Offst
10.6
Py Py Occupied BW dB Occupied BH
DI
4.8
dBm
WPiiv ACP “PFiv ACP
HL 52 Multi Carrier, v 52 Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
Agilent 22:54:18 Feb 5, 2020 L Measure Agilent 22:55:18 Feb 5, 2020 L Measure
AP2626.1.8,19497 AF.Conducted A AP2620.1.5,19497 AF Conducted A
Ref 38 dBm #Htten 40 dB Meas Off Ref 30 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log | Log
16 18
ey Channel Power| 4B/ Channel Pover
Offst Offst
16.6 186 [
dB Occupied BW dB Occupied BH
DI o[
4.0 4.8
dBm dBm
WP ACP “Pfiv ACP
uL 52 Multi Carrier, vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Power Stat ﬁ[])n Power Stat
CCDF CCDF
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:

FCC ID: C3K1930 IC: 3048A-1930
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 was entered as an offset in the power meter to allow for a
peak reading of power.

RESULTS
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: [16080 ZS
Date: 1/16/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.07 21 -12.93
Middle 2441 8.53 21 -12.47
High 2480 9.11 21 -11.89
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DATE 6/9/2020:
IC: 3048A-1930

REPORT NO: 13129294-E2V3
FCC ID: C3K1930

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: [16080 ZS
Date: 1/16/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.59 21 -13.41
Middle 2441 7.09 21 -13.91
High 2480 7.49 21 -13.51
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DATE 6/9/2020:
IC: 3048A-1930

REPORT NO: 13129294-E2V3
FCC ID: C3K1930

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: [16080 ZS
Date: 1/16/2020
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.51 21 -13.49
Middle 2441 7.03 21 -13.97
High 2480 7.32 21 -13.68
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:

FCC ID: C3K1930 IC: 3048A-1930
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 was entered as an offset in the power meter to allow for a
gated average reading of power.

RESULTS
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: |16080 ZS
Date 1/16/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.01
Middle 2441 8.47
High 2480 8.99
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: [16080 ZS
Date 1/16/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.24
Middle 2441 4.44
High 2480 5.32
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: [16080 ZS
Date 1/16/2020
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.2
Middle 2441 4.4
High 2480 5.29
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§815.247 (d)
RSS-2475.5
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.

9.8.1. RESULTS
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.8.2. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

# Agilent 23:45:83 Jan 17, 2020 L Measure 3 Agilent 23:45:53 Jan 17, 2026 L Measure
AP2020.1.8,19497 AF,.Conducted A Mkrl 2.462 819 GHz AP2620.1.8,19497 AF,Conducted A Mkrd 25.189 GHz
Ref 38 dBm #Htten 40 dB 7.61 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -29.946 dBm Meas Off|
#Peak #Peak ‘
Log N Log N
ég/ Channel Power]| ég/ Channel Power
Offst Offst
10.6 18.6
dB Occupied BH dB Z Occupied BH
] ul} 2 3
QEIEZA Qé2.4 T et
il I
ACP ACP
#PAvg #PAvg
Center 2.466 800 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prsy || VN0 c;;:;g #Res BH 100 kHz WEH 300 KHz  Swesp 2.482 5 (8152 prsy || IO c;;::::
Marker  Trace Typa ¥ Axiz Auplitude Markar  Trace Type W iz Anplitude
1 1) Freq 2.482 B18 GHz 7.61 dBm 1 1y Freq 2.482 GHz 6.88 dBm
2 (69 Fi 2.486 BBA GH; -42.44 dB 2 [&¥] F 4.884 GH: -42.28 dB
3 I Freq 3395 410 GH2 Z48 724 e Pwer&g’; 3 125 Freq 71288 BHs 235741 o PowercSctDaFt
4 (&5} Freg 25.189 GHz -29.95 dBm
More More
1 of 2 1 of 2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

3 Agilent 23:43:32 Jan 17, 2028 L Measure i Agilent 23:44:22  Jan 17, 2028 L Measure
AP2020.1.8,19497 AF,Conducted A Mkrl 2.441 158 GHz AP2629.1.8,19497 AF,Conducted A Mkrd  24.973 GHz|
Ref 38 dBm #Atten 40 dB 5.92 dBm Meas Off| Ref 36 dBm #fAtten 40 dB -30.1589 dBm Meas Off|
#Peak | #Peak [
Log | Log 4
ag/ " Channel Power| ig/ Channel Power
Offst Offst
10.6 19.6
dB Occupied BH dB he Occupied BH
] o} z
120 e
dBm dBm

ACP ACP
#PAvg #PHvgy
ML 52 : : Start 30 MHz Stop 26.008 GHz : :
P Multi c;(r,u:; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || T C;;:::ﬁ

oA Marker  Trace Type X Ais Anplitude
£ — - I 1 - I —
FTun ower Stat 3 [<5) Freq 7.323 B Z39.34 dom ower Stat
Snp CCDF] 4 i Freq 24373 Be 230113 b CCOF
Center 2441 007 GHz Span 15 Mz 1”‘0’{‘3 1"‘;{2
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

% Agilent 23:42:02 Jan 17, 2028 L Measure 4 Agilent 23:42:52 Jan 17, 2020 L Measure
AP2020.1.8,19497 AF,Conducted A Mirl 2.488 155 GHz AP2629.1.8,19497 AF,Conducted A Mkrd  25.183 GHz|
Ref 38 dBm #Htten 40 dB 8.54 dBm Meas Off Ref 36 dBm #Atten 40 dB —-29.936 dBm Meas Off
#Peak | #Peak [
Log 7 Log i
1g Channel Power| 16 Channel Power
dB/ dB/
Offst Offst
10.6 18.6
dB Occupied BW dB z Occupied BH
ol <2> u]] 2
-11.5 -11.5 fe Rl
dBm dBm
WPiivs ACP “Plivs ACP
Center 2.483 508 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BH 10 kHz WJBH 300 Kz Sweep 1467 ms (1001 prs) || TN cg{,uz; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3182 prsp || TN c;;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (69 Freg 2.480 155 GHz 8.54 dBn 1 [&¥] Freg 2.480 GHz 7.46 dBm
2 1y Fi 2.498 @18 GH. -48.11 dEi 2 (&5 F 4,368 GH. -42.47 dBi
3 Ay Froq 57483 560 ChHs Z4115 dbn Powerc%lbal‘! 3 &) Freq 7448 Gz 2505 o PowercSctDal_E
4 (5] Freq 25.183 GHz -29.94 dBm
More More
1of 2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 23:47:44  Jan 17, 2020 L Measure 3 Agilent 23:48:44 Jan 17, 2020 L Measure
AP2620.1.8,19497 AF,Conducted A Mkrl 2.406 835 GHz AP2026.1.8,19497 AF,Conducted A Mkrl 2.477 995 GHz|
Ref 38 dBm #fAtten 49 dB 8.38 dBm Meas Off| Ref 38 dBm #Atten 40 dB 8.49 dBm Meas Off|
#Peak #Peak
Log 1 Log )
ég/ Channel Power ég/ Channel Power]|
Offst Offst
18.6 10.6
dB Occupied BH dB Occupied BH
ol ]
g fern % s g
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms cL001 prsy || TNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (101 prs) || TN c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 (5] Freq 2,486 885 GHz 8.38 dBm 1 1) Freq 2,477 9495 GHz 8.49 dBm
2 (&b} Fi 2,468 BAA GH: =-41.12 dB 2 [¢5) Fi 2.487 318 GH: -38.56 db
3 25 Freq 2339 190 G Z3822 b PowercSctDaFt 3 e Freq 2,485 520 GHs 4258 e Powercsctna;
More More
1 of 2 1 of 2

LOW BANDEDGE

HIGH BANDEDGE

Page 43 of 80

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538;

USA

TEL:(510) 319-4000

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

FAX:(510) 661-0888




REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

9.8.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

# Agilent 23:37:15 Jan 17, 2020 L Measure 3 Agilent 23:38:95 Jan 17, 2020 L Measure
AP2020.1.8,19497 AF,.Conducted A Mkrl 2.4682 160 GHz AP2620.1.8,19497 AF,Conducted A Mkrd 25.172 GHz
Ref 38 dBm #Htten 40 dB 5.28 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -30.014 dBm Meas Off|
#Peak #Peak
Log . Log ‘
ég/ ki Channel Power| ég/ 5 Channel Power
Offst Offst
10.6 18.6
dB Occupied BH dB 21| OccupiedBW
] ] ul} 2 &
C—‘El;il.? 2 Eé“ K™
il I
ACP ACP
#PAvg #PAvg
Center 2.466 800 GHz Span 15 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prsy || VN0 c;;:;g #Res BH 100 kHz WEH 300 KHz  Swesp 2.482 5 (8152 prsy || IO c;;::::
Marker  Trace Typa ¥ Axiz Auplitude Markar  Trace Type W iz Anplitude
1 1y Freq 2.482 168 GHz 5.28 dBn 1 1 Freg 2.482 GHz 1.65 dBn
2 (69 Fi 2.486 BBA GH; -43.54 dB 2 [&¥] F 4.884 GH: -48.84 db
3 I Freq 3399 610 GH2 Z4932 e PWEFCSCE’; 3 125 Freq 71288 BHs 23752 do Powercsct[#
4 (&5} Freg 25,172 BHz -36.81 dBm
More More
1 of 2 1 af 2
| |
#  Agilent 23:39:00 Jan 17, 2028 L Measure i Agilent 23:39:49  Jan 17, 2028 L Measure
AP2020.1.8,19497 AF,Conducted A Mkrl 2.441 09@ GHz AP2629.1.8,19497 AF,Conducted A Mkrd  25.933 GHz|
Ref 38 dBm #Atten 40 dB 5.25 dBm Meas Off| Ref 36 dBm #fAtten 40 dB -29.798 dBm Meas Off|
#Peak #Peak ‘
Log | Log |
18 14 1
ey Channel Power| 4B/ Channel Power
Offst Offst
10.6 19.6
dB Occupied BH dB 4 Occupied BH
ol 1] I
J14.8 “14.8 Cammm R
dBm dBm
ACP ACP
#PAvg #PHvgy
ML 52 : : Start 30 MHz Stop 26.008 GHz : :
P Multi c;(r,u:; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (3190 prsd || T C;;:::ﬁ
oA Marker  Trace Type X Ais fnplitude
£ — - I 1 - F I
FTun ower Stat 3 <5} Freq 7.323 B Z36.a4 dom ower Stat
Snp CCDF] 4 25 Freq 251233 Be 2982 o CCOF
Center 2441 007 GHz Span 15 Mz 1”‘0’{‘3 1"‘;{2
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |
% Agilent 23:40:26 Jan 17, 2028 L Measure 4 Agilent 23:41:16  Jan 17, 2026 L Measure
AP2020.1.8,19497 AF,Conducted A Mirl 2.488 155 GHz AP2629.1.8,19497 AF,Conducted A Mkrd  25.028 GHz|
Ref 38 dBm #Htten 40 dB 6.35 dBm Meas Off Ref 36 dBm #Atten 40 dB —-29.777 dBm Meas Off
#Peak | #Peak [
Log N Log |
1g ki Channel Power| 16 3 Channel Power
dB/ dB/
Offst Offst
16.6 0.6 _
dB Occupied BW dB S Occupied BH
] <2> u]] 2 2
136 13,6 G
dBm dBm
WPiivs ACP “Plivs ACP
Center 2.483 508 GHz Span 15 MHz " " Start 30 MHz Stop 26.800 GHz " "
#Res BH 100 kHz WUBM 300 kHz  Swesp 1467 ms (1001 prs || I cg{,uz; #Res BH 108 kHz WEL 300 Kz Sweep 2482 5 (8152 prsy || I c;;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 (69 Freg 2.480 155 GHz 6.35 dBm 1 [&¥] Freg 2.480 GHz 2.16 dBm
2 e F 2.437 450 GH -49.0% dB 2 2 F 4.960 GH -41.71 dB
3 1) F:zg 2.483 588 BH; -42.66 dE’rx Powerc%tnal_s 3 1y FE; 7.448 EH; -48.47 dE'r: Powercsctnal_s
4 1y Freq 25.828 GHz -29.78 dBm
More More
1of 2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 23:56:32 Jan 17, 2020 L Measure 3 Agilent 23:51:32 Jan 17, 2020 L Measure
AP2820.1.8,19497 AF,Conducted A Mkrl 2.487 005 GHz AP2020.1.8,19497 AF,Conducted A Mkrl 2.476 930 GHz|
Ref 38 dBm #fAtten 49 dB 6.85 dBm Meas Off| Ref 38 dBm #Atten 40 dB 5.72 dBm Meas Off
#Peak | #Peak
Log < Log
ég/ _____ % |Channel Power| ég/ Channel Power
Offst Offst
18.6 10.6
dB Occupied BH dB Occupied BH
ol ]
aé3.9 S s C—‘EI;4.3
m m
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms cL001 prsy || TNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (101 prs) || TN c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 1y Freq 2,487 BAS GHz 6.8E dBm 1 1) Freq 2.476 B30 GHz 5.72 dBm
2 (&b} Fi 2,468 BAA GH: -41.19 dB 2 [¢5) Fi 2.484 918 GH: -38.98 db
3 i Freq 2332 710 G 23844 o Powercsctna; 3 L Freq 20483 520 GH 4034 e Powercsctna;
More More
1 of 2 1 of 2

LOW BANDEDGE

HIGH BANDEDGE
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 30MHz, below 1GHz and above
18GHz emissions, the channel with the highest output power was tested.

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in RSS-
Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic field
strength and converted to electric field strength levels (as reported in the table), using the free
space impdedance of 377 Ohms. For example the measurement at frequency X kHz resulted in
a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the same margin,
W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.

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

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

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

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

oo lest Facility UL Morrisville 2028 apr 2 20:83:45
fta)
Restricted Bondedge
= Fraject Number: 131252384
1 Client: Microsoft
Test Location: S-SAC
i Mode: |Tx, GFSK, 24@2MHz
[ Lo O —— S— fememmresseaeeneens TA— S T— Tested by: 11993
Y BSSSUSSNSHS SHSSESMSSNSSMSS NSNS S—————
T
f; 75
o =}
]
T SRS SSESMESSNSSSSS SUSSS NSNS S
ce| Average Limit (dBulim) !
g : =
| =
Wmm’m T T P J YO T VT RTO R WY (TN /WY PTTO C TN . YO
45 ul tihia o
3B J
— - o -
i 1 ST O T ——
2,31 18.5MHz/ 2.415
Frequency (GHz2
Rarge (GH) REAE Ref/itin  Det/Png Tupe Sweep Ptz Fopaifoae  Lobel Rorge (GHz) FEU/LBU Ref/ftin  Det/fvg Tupe Swaep Pto  fowpetiode  Lobel
1:2.31-2.415 IM-606/3M  1BF/18 PERK/Pur AvgORKS)  Zmsectiuto) BABR  MAKH Horizental | 2:2.31-2.415 THI-6B)/3E8  TET/1E PERKAIE Ry aecliuto) 8008 GA/MARH  Horizonto
Marker Frequency Meter Det AT0072 Amp/Cbl/Fit Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m dBuV/m)
1 *2.39 39.66 Pk 319 -23.8 47.76 - 74 -26.24 267 216 H
2 *2.36215 42.8 Pk 31.7 -23.9 50.6 - - 74 -23.4 267 216 H
3 *2.39 29.7 ViTVv 319 -23.8 37.8 54 -16.2 - - 267 216 H
4 *2.38956 29.89 ViTV 319 -23.8 37.99 54 -16.01 - - 267 216 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

VERTICAL RESULT

oo lest Facility UL Morrisville 2028 apr 2 2a:16: 37
[=ta]
Restricted Bondedge
= Fraject Number: 131252384
1 Client: Microsoft
Test Location: S-SAC
: Mode: |Tx, GFSK, 24@2MHz
1685 . i . A . S— g . SO N Tested by: 11993
L - USSR
S SO0 SRS SO
3 75
o =}
S
) S !
| Avercge Limit (dBulm)
’ 2
(TRRTOORIPRPI e TR APRTR RN RPRTORIE TP &
S S| :
i 1 STt S T
2,31 18.5MHz/ 2.415
Frequency (GHz2
Rarge (GH) REMAEH Ref/itin  Det/Png Tupe Sweep Ptz fopaifoae  Lobel Rorge (GHz) (= Ref/ftin  Det/fvg Tupe Swaep Pto  fowpetiode  Lobel
Marker Frequency Meter Det AT0072 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m dBuV/m)
1 *2.39 40.62 Pk 319 -23.8 48.72 - 74 -25.28 53 401 \
2 *2.34796 42.81 Pk 31.6 -23.9 50.51 - - 74 -23.49 53 401 \
3 *2.39 29.51 VitV 319 -23.8 37.61 54 -16.39 - - 53 401 \
4 *2.38564 29.83 ViTVv 31.9 -23.8 37.93 54 -16.07 - - 53 401 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

coetest Facility: UL Morrisville 2828 Apr 2 21:48:12
Restricted Bandedge
- Praject Mumber: 131258294
! S Client: Microsoft
Test Location: S-SAC
Mode: 17x, GFSK, 248BMHz
2 0001000 0 00 RS OSSO SR Tested by: 11993
it
|
a5 1 S U N 3
N
E’-_\ ’ ( ,,,,,
|
= 75 I o
) ! ‘.

FYa— Lih b it o L” r@ Lkl L el L " Jish
(i Pt Lt
45 ;
3 4
T S ~E——rr - ——————————— e ———
L Nt SO SOOI SO 1
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Range (6] RB/UBH Ref/Atin  Det/Pug Tupe Sweep Plo  Hpaffoce  Lokel Ronge (GHz) FEA/LBU Ref/Atin  Det/fug Type Sweep Pto  H5upeifode  Lobel
1:2.46-2.561 IM(-60B0/M  ABT/IB PERK/Pur AugCRHS)  Pmsectiuto) BAED  HAXH Horizontal | 212746-2 563 Hi-6c8)/368  187/18  PERKAoIt fivg 8963 G4/MARH  Horizomto
Marker Frequency Meter Det AT0072 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m) (dBuVv/m)
1 *2.4835 40.6 Pk 323 -23.7 49.2 - 74 -24.8 51 202 H
2 * 2.48382 43.07 Pk 323 -23.7 51.67 - - 74 -22.33 51 202 H
3 *2.4835 30.02 V1TV 323 -23.7 38.62 54 -15.38 - - 51 202 H
4 *2.48681 29.83 V1TV 323 -23.7 38.43 54 -15.57 51 202 H

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

Pk - Peak detector

V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

VERTICAL RESULT

oo lest Facility UL Morrisville 2028 apr 2 21:53:49
22
Restricted Bondedge
= Fraject Number: 131252384
1 I Client: Microsoft
Test Location: S-SAC
: : Mode: |Tx, GFSK, 248BMHz
1685 . ; | i g - Tested by: 11993
o SRS SN SOSOROS SR SOOI S- :
e ;
:; 75 .
3 5 :
& 5
) SN NS L S S — 5
| i
werage Limit CdBul/m) i
55 it TSN | i i
‘ ‘ ‘ i - z
| : : : i =]
4ruhwmuwwm»mw NP A oot st bt
3 | | ; r 4
=) . =}
1O Ot SO SO i
2.46 18.3MH=z/ 2.563
Frequency (GHz2
Range (6] REWAIEH Ref/Atin  Det/ing Tupe Sweep Ptz Bupaifose  Lokel Ronge (GHz) [ Ref/ftin  Det/fvg Type Sweep Pta  Hawpaiode  Label
Marker Frequency Meter Det AT0072 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m dBuV/m)
1 *2.4835 38.02 Pk 32.3 -23.7 46.62 - 74 -27.38 81 323 \
2 2.54884 42.24 Pk 324 -23.8 50.84 - - 74 -23.16 81 323 \
3 *2.4835 29.88 VitV 32.3 -23.7 38.48 54 -15.52 - - 81 323 \
4 2.55005 30.13 ViTVv 324 -23.8 38.73 54 -15.27 - - 81 323 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

15Tsst Facility: UL Morrisville

Rodioted Emissions 3-Meters

2028 fpr 2

18:37:27

e Project Number: 13129294
185 “|Client: Microsaft
Test Locetion: 5-SAC
Mode: 1Tx, GFSK, 2482MHz
o5 | Tested by: 11993
S
e imit g
75
7
i
3 -
B B B i L D . llliililiviiih i~
@
- R
- Avg Limit Cdbull/m
= z
55 -

25|
8 8
Frequency (GHz)
Forge (&) RAL/UB Rel/Attn  Det/fug Tipe Swep Pts  Fowafok Lobe Fange (61 FEW/ B Ref/Attn Det/Arg Tupe Sueep Pts #ows/fode  Label
3 N-GdB/3k  IBT/IB  FERK/Fir Avg(RMS)  Thectiuto) 6228 MAGH Hor izental | 3:3°18 He-61/ Kk B7/E FERK/Pur AvgURNS)  STéwsac(hata)l 1Bk HAKH Har i zonto
HBTEst Facility: UL Morrisville 2828 Apr 2 18:37: 27
Rodioted Emissions 3-Meters
- Project Number: 13129294
185 “|Client: Microsoft
Test Locetion: 5-SAC
Mode: 1Tx, GFSK, 2482MHz
o5 | Tested by: 11993
85|
eak Limit (dBull/m)
75
i
3 ~
B 1 B, e A R e B
@
o T
- Avg Limit CdBull/m
55 =
Q
I’jB 11
4 2.9 SRR PRSIV SORUROOTRN SUURTRIS SOOI SO
Sy i i
@ & Q 13 a
o
7 . T A SOOI LA . SOOI HEOORPRSPRR RS ¥ T T i o O OO O SOOI
25|
8 8
Frequency (GHz)
Forge (&) RALE Rel/Attn  Det/fug Tupe Swep Pis  Fowafoke Labe Fange (61 P Ref/Attn  Det/Arg Tupe Sueep Pts #ows/fode  Label

VERTICAL
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *1.19462 44.24 PK2 28.5 -23.5 49.24 - - 74 -24.76 287 258 H
*1.19483 30.4 VITV 28.5 -23.5 354 54 -18.6 - - 287 258 H
2 *1.39758 58.79 PK2 28.7 -22.5 64.99 - - 74 -9.01 215 235 H
*1.40053 41.72 ViTV 28.7 -22.4 48.02 54 -5.98 - - 215 235 H
3 *1.6023 45.82 PK2 27.8 -21.9 51.72 - - 74 -22.28 152 361 H
*1.60237 30.61 ViTV 27.8 -21.9 36.51 54 -17.49 - - 152 361 H
7 *1.0278 53.55 PK2 27.2 -24.4 56.35 - - 74 -17.65 7 244 \4
*1.02846 29.69 VITV 27.2 -24.4 32.49 54 -21.51 - - 7 244 \4
8 *1.19557 44.94 PK2 28.5 -23.5 49.94 - - 74 -24.06 225 199 \%
*1.19521 27.3 ViTV 28.5 -23.5 32.3 54 -21.7 - - 225 199 \4
9 *1.39521 54.24 PK2 28.8 -22.5 60.54 - - 74 -13.46 206 170 \4
* 1.3934 37.26 ViTV 28.8 -22.5 43.56 54 -10.44 - - 206 170 \%
10 * 1.59583 49.6 PK2 27.8 -21.9 55.5 - - 74 -18.5 28 339 \4
* 1.5955 33.18 VITV 27.8 -21.9 39.08 54 -14.92 - - 28 339 \4
12 * 2.79091 42.65 PK2 32.2 -25.5 49.35 - - 74 -24.65 153 187 \%
* 2.78863 26.63 ViTV 32.2 -25.5 33.33 54 -20.67 - - 153 187 \4
5 * 3.58762 46.5 PK2 32.9 -31.4 48 - - 74 -26 106 248 H
* 3.58724 29.58 ViTV 32.9 -31.4 31.08 54 -22.92 - - 106 248 H
6 * 4.80378 42.78 PK2 34.2 -30.7 46.28 - - 74 -27.72 7 122 H
* 4.80403 33.69 VITV 34.2 -30.7 37.19 54 -16.81 - - 7 122 H
13 * 3.59384 48.67 PK2 32.9 -31.4 50.17 - - 74 -23.83 168 131 \%
* 3.59403 30.44 VITV 32.9 -31.4 31.94 54 -22.06 - - 168 131 Vv
14 * 4.79374 45.88 PK2 34.2 -30.6 49.48 - - 74 -24.52 227 187 Vv
* 4.79422 29.4 VITV 34.2 -30.7 32.9 54 -21.1 - - 227 187 Vv
11 1.79313 38.9 Pk 30 -22 46.9 - - - - 0-360 199 \4
4 2.98633 34.5 Pk 33 -25.5 42 - - - - 0-360 199 H

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

PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

MID CHANNEL RESULTS

HBTsst Focility: UL Morrisville 2828 Apr 2 16:58: 32
Rodiated Emissions 3-Meters
Project Number: 13129294
2 SRRSO S S S T Ml moaFt
Test Locetion: 5-5AC
Mode: 1Tx, GFSK, 2441MHz
Q5 eemeeemeee e e | TEsted byt 11993
85
Feak Limit (dBul/s
7 5 SRS OO SOSSURORIS) USSR SOOI SO SO SR SOSRON S O
e
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3 65
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= Hvg mid dBull/mJ
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m "™ T e ol antiios infiion O
it
D ettt e e e e
i 18
Frequency (GHz)
Farge (@) REL/ VL Ref/ittn  Det/fvg Toge Sep Pty Fopufod Lae Farge (61 FEW/UED Ref/Attn  Det/fvg Tupe Suzep Pty foma/fodz  Label
53 N(-BeB) 3k 1ET/1] B Far g RN eeclAuto) 6298 MAKH Hor-izenta =18 IN-548)/ 3k BT/B ERPur g (RN wsec(isto) 1Bk HAXH Horizonto
HBTEat Facility: UL Morrisville 2828 Apr 2 16:58: 32
Rodioted Emissions 3-Meters
- Project Number: 13129294
185 “|Cliant: Microsaft
Test Locetion: 5-SAC
Mode: 1Tx, GFSK, 2441MHz
g5 | Tested by: 11993
85|
eak imit CdBull/m)
75
i
3 c
e S o
@
T .
- Avg Limit CdBull/m
55 e
)
8.2 11
G5y SR - 53 g3 S S S SURONEMORNS: SN SURUR SO
o 7] o T & I.34‘\5
Q
S A T b I e e
25|
8 8
Frequency (GHz)
Forge (&) RALE Rel/Attn  Det/fug Tupe Swep Pis  Fowafoke Labe Fange (61 P Ref/Attn  Det/Arg Tupe Sueep Pts #ows/fode  Label

VERTICAL
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 * 1.19543 46.98 PK2 28.5 -23.5 51.98 - - 74 -22.02 293 271 H
* 1.19502 28.82 VITV 28.5 -23.5 33.82 54 -20.18 - - 293 271 H
2 * 1.40197 55.33 PK2 28.7 -22.4 61.63 - - 74 -12.37 5 269 H
* 1.39865 41.59 ViTV 28.7 -22.4 47.89 54 -6.11 - - 5 269 H
3 * 1.59517 49.52 PK2 27.8 -21.9 55.42 - - 74 -18.58 161 255 H
* 1.59603 32.7 ViTV 27.8 -21.9 38.6 54 -15.4 - - 161 255 H
5 * 1.04566 45.92 PK2 27 -24.3 48.62 - - 74 -25.38 204 142 \4
* 1.04551 29.85 VITV 27 -24.3 32.55 54 -21.45 - - 204 142 \4
6 * 1.19827 42.67 PK2 28.6 -23.4 47.87 - - 74 -26.13 345 165 \%
* 1.19867 25.67 ViTV 28.6 -23.4 30.87 54 -23.13 - - 345 165 \4
7 * 1.39198 55.23 PK2 28.9 -22.5 61.63 - - 74 -12.37 212 174 \4
* 1.39306 40.38 ViTV 28.8 -22.5 46.68 54 -7.32 - - 212 174 \%
8 * 1.58414 48.17 PK2 27.9 -22 54.07 - - 74 -19.93 38 212 \4
* 1.58395 3151 VITV 27.9 -22 37.41 54 -16.59 - - 38 212 \4
12 * 2.68956 41.48 PK2 32.3 -25.2 48.58 - - 74 -25.42 237 148 \%
* 2.68937 26.26 ViTV 32.3 -25.2 33.36 54 -20.64 - - 237 148 \4
4 * 4.88166 43.45 PK2 34 -30.3 47.15 - - 74 -26.85 353 101 H
* 4.88197 36.54 ViTV 34 -30.3 40.24 54 -13.76 - - 353 101 H
14 * 3.59853 50.76 PK2 32.9 -31.4 52.26 - - 74 -21.74 235 212 \4
* 3.59862 29.7 VITV 32.9 -31.4 31.2 54 -22.8 - - 235 212 \4
15 * 3.80659 42.68 PK2 33.5 -32 44.18 - - 74 -29.82 173 156 \%
* 3.80584 29.66 VITV 33.5 -32 31.16 54 -22.84 - - 173 156 Vv
9 1.80013 37.23 Pk 30.1 -22 45.33 - - - - 0-360 199 Vv
10 2.1972 33.99 Pk 314 -22.8 42.59 - - - - 0-360 199 Vv
11 2.39757 35.51 Pk 31.9 -23.6 43.81 - - - - 0-360 199 \4
13 2.99467 35.18 Pk 33 -25.5 42.68 - - - - 0-360 199 \4

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

PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

HIGH CHANNEL RESULTS

HBTsst Focility: UL Morrisville 2828 Apr 2 268:24: 21
Rodiated Emissions 3-Meters
Project Number: 13129294
2 SRRSO S S S T Ml moaFt
Test Locetion: 5-5AC
Mode: 1Tx, GFSK, 2488MHz
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Frequency (GHz)
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53 N(-BeB) 3k 1ET/1] B Far g RN eeclAuto) 6298 MAKH Hor-izenta =18 IN-548)/ 3k BT/B ERPur g (RN wsec(isto) 1Bk HAXH Horizonto
HBTEat Facility: UL Morrisville 2828 Apr 2 268:24: 21
Rodioted Emissions 3-Meters
- Project Number: 13129294
185 “|Client: Microsoft
Test Locetion: 5-SAC
Mode: 1Tx, GFSK, Z488MHz
g5 | Tested by: 11993
85|
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Frequency (GHz)
Forge (&) RALE Rel/Attn  Det/fug Tupe Swep Pis  Fowafoke Labe Fange (61 P Ref/Attn  Det/Arg Tupe Sueep Pts #ows/fode  Label

VERTICAL
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 * 1.06384 47.45 PK2 27.1 -24.2 50.35 - - 74 -23.65 322 294 H
* 1.06172 27.36 VITV 27.1 -24.2 30.26 54 -23.74 - - 322 294 H
2 * 1.19829 44.1 PK2 28.6 -23.4 49.3 - - 74 -24.7 67 215 H
* 1.19923 28.03 ViTV 28.6 -23.4 33.23 54 -20.77 - - 67 215 H
3 * 1.39241 58.81 PK2 28.8 -22.5 65.11 - - 74 -8.89 204 216 H
* 1.39475 44.31 ViTV 28.8 -22.5 50.61 54 -3.39 - - 204 216 H
4 * 1.60008 47.47 PK2 27.8 -21.9 53.37 - - 74 -20.63 154 283 H
* 1.60091 31.25 VITV 27.8 -21.9 37.15 54 -16.85 - - 154 283 H
7 * 1.04955 49.18 PK2 27 -24.3 51.88 - - 74 -22.12 359 203 \%
* 1.04688 29.15 ViTV 27 -24.3 31.85 54 -22.15 - - 359 203 \4
8 * 1.19478 44.5 PK2 28.5 -23.5 49.5 - - 74 -24.5 225 136 \4
* 1.19437 28.24 ViTV 28.5 -23.5 33.24 54 -20.76 - - 225 136 \%
9 * 1.40742 54.61 PK2 28.6 -22.4 60.81 - - 74 -13.19 222 234 \4
* 1.40721 39.2 VITV 28.6 -22.4 45.4 54 -8.6 - - 222 234 \4
10 * 1.59431 47.64 PK2 27.8 -21.9 53.54 - - 74 -20.46 36 387 \%
* 1.5954 32.29 ViTV 27.8 -21.9 38.19 54 -15.81 - - 36 387 \4
13 * 2.79852 41.31 PK2 32.2 -25.5 48.01 - - 74 -25.99 187 174 \4
* 2.79804 26.93 ViTV 32.2 -25.5 33.63 54 -20.37 - - 187 174 \%
5 * 4.96029 44.07 PK2 34.1 -30.6 47.57 - - 74 -26.43 357 118 H
* 4.96001 37.54 VITV 34.1 -30.6 41.04 54 -12.96 - - 357 118 H
15 * 3.5829 49.72 PK2 32.9 -31.4 51.22 - - 74 -22.78 235 237 \%
* 3.58282 31.56 VITV 32.9 -31.4 33.06 54 -20.94 - - 235 237 Vv
11 1.79013 35.75 Pk 30 -22 43.75 - - - - 0-360 101 Vv
12 2.39057 33.29 Pk 31.9 -23.6 41.59 - - - - 0-360 199 Vv
6 2.39623 34.06 Pk 31.9 -23.6 42.36 - - - - 0-360 199 H
14 2.98933 35.95 Pk 33 -25.5 43.45 - - - - 0-360 101 \4

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

PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

co=Test Facility: UL Marrisville 2628 Apr 2 23:18:11
o2
H Restricted Bondedge
- Project Number: 13129294
S S e e S Client: Microsoft
Test Lacetion: S5-SAC
i Mode: 1Tx, BPSK, Z4B2MH=z
1 U S S i Tested by: 11993
n
=T SOOI OSSOSO OSSO I
I
|
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)j 75 | R
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1 i i } : i
e e i H : H
55l Average E m dBu : ml ! i i i
i H H i :
il e i i Ll “'Jﬁ#" Gkl

45
43
AV - - — RSP S, ,‘:‘ e e e——|
3 ‘5 .......
2.31 18.5MH=/ 2.415
Frequency (GHz)
Renge (GHz) REU/UBY Ref/éttn  Dei/fvg Tipe Sweep Fts  #5ups/Mode  Label Ronge (Brz) REW/VBY Ref/fttn  Det/fvg Type Suesp Ptz  BSwps/Moda Lobel
2.31-2.415 HC-6dB)/IH 1a7/18 PEAK/Par ﬁvﬂfﬁ‘ﬁl Mnsec(fute) BEBE  MAIH Harizonta| 2:2731-2.415 IM(-6<B)/I6E g1/1a PEAKG 1L fivg |.2seclfuto) B0B0  G4/MA or | zont.
Mark Frequency Meter Det AT0072 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
er (GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)

1 * 2.39 40.04 Pk 31.9 -23.8 48.14 - 74 -25.86 9 111 H
2 * 2.37418 42.93 Pk 318 -23.9 50.83 - - 74 -23.17 9 111 H
3 * 239 29.6 V1TV 31.9 -23.8 37.7 54 -16.3 - - 9 111 H
4 * 2.38905 29.98 ViTVv 319 -23.8 38.08 54 -15.92 9 111 H

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

V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

VERTICAL RESULT

o= lest Facility: UL Morrisville 2828 Apr 2 23:28:22
L] H H T
i i Restricted Bandedge
- Project Number: 13129294
S i Client: Microsoft
i Test Lacotion: S-SAC
i Mode: 1Tx, BPSK, Z4B2MH=z
1 U S S i Tested by: 11993
T —N— T ——
85 NN SN NN 0]
= ;
3 75 - Rt ot OSROROE SOOOY
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o :
65 ;
gel fverage Linit (dF Ai/m) j _
z : 5
oot i i " .J J il ey 5 ‘MWW M&UAWMM
N SOUN NPt SO RPN SOROPR PSSP SOPRUUNUURSPRIUTROI. SUSSTPUTS AP I 1 S
43
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2. 31 18.5MHz/ 2.415
Frequency (GHz)
Fonge (GHz) REU/ VBN Ref/Attn  Det/fvg Tpe = Fts #5ups/Mode Lobe Renge (Gz) FEA/LEU Ref/fttn  Det/fvg Tyge Suesp Ptz Eswps/Mode  Lohel |
Marker Frequency Meter Det AT0072 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m dBuV/m)
1 * 2.39 40.32 Pk 319 -23.8 48.42 - 74 -25.58 47 341 4
2 * 2.31469 44.24 Pk 31.7 -24 51.94 - - 74 -22.06 47 341 \
3 * 2.39 29.61 VitV 319 -23.8 37.71 54 -16.29 - - 47 341 \4
4 * 2.38808 29.92 V1TV 319 -23.8 38.02 54 -15.98 47 341 \4

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

Pk - Peak detector

V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

coetest Facility: UL Morrisville 28268 Apr 3 HE:58: 49
25
| Restricted Bandedge
- i Praject Mumber: 131258294
B [ Client: Microsoft
i Test Location: S-SAC
Mode: 17x, BP3K, 248BMHz
S A S S I S — Tested by 19289 / 46722
a5 £y et
f !
| ;
1 |
85 - S —
3 75 L | =
s 75 ‘ A ‘
@ ‘ ‘ 1
65 ‘ Jj % oo
; z erage Lim Bull/m3l
=5 i i i ) i i
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b L JMJ“l..‘m.“mu..n LA W; el .UW
45 | : : : :
3 1 4
USRS FST—— R — A U S E ST NS TS H—— -
=1 I SO OSSO AT
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Farge (k) RE/UEd Rof /Bt let/ing Tupe Seeep Plo  Foupo/tode  Label [ FEULE Ref/Atin  Det/ug Tgpe Sumep Fio  Haupotode  Label
25251 NGBV (AR PEA/Par AvgrRIS)  Pesecthuto) BAR Mk Horizontal | 27 462 %3 W6E)/BA  T0TAD PERARIE g B M Forizomio
Marker Frequency Meter Det AT0072 (dB/m) AmpICDI/FItr/P Fixture Corr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading @) Reading (dBuvim) ) (dBuvim) @) (Degs) (cm)
(dBuv) (dBuVv/m)
1 * 2.4835 4117 Pk 3 7 0 29.77 74 24.23 161 H
2 2.50577 43.17 Pk 4 238 0 51.77 - - 74 22.23 161 H
3 * 2.4835 29.93 VITV 3 237 0 3853 54 -15.47 - » 161 H
4 2.50216 30.16 VITV 4 8 0 38.76 54 -15.24 161 H

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

V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

VERTICAL RESULT

oo lest Facility UL Morrisville 2028 apr 3 H9:19:18
22
Restricted Bondedge
- ; ; ; Fraject Number: 131252384
- i [ ] Client: Microsoft
Test Location: S-SAC
: Mode: |Tx, BPSK, 248BMHz
1685 . . ST S— i . SO N Tested by: 19289 / 4B722
g5 ,,,,, :
85 S ;
:; 75 o
] - : :
2 1 5
£5 S :
erage Li Bul/m) ;
55 [N f
> - ; z H
- TR P J %_. Joxblgessp WP i iy ’:‘ WA b
45 |, | | i |
3 P4
o e
1O Ot SO SO i
2.46 18.3MH=z/ 2.563
Frequency (GHz2
Range (6] REWAIEH Ref/Atin  Det/ing Tupe Sweep Ptz Bupaifose  Lokel Ronge (GHz) [ Ref/ftin  Det/fvg Type Sweep Pta  Hawpaiode  Label
Marker Frequency Meter Det AT0072 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m) dBuV/m)
1 * 2.4835 40.52 Pk 323 -23.7 49.12 - 74 -24.88 242 362 \
2 2.53264 43.19 Pk 324 -23.8 51.79 - - 74 -22.21 242 362 \
3 * 2.4835 29.79 VitV 323 -23.7 38.39 54 -15.61 - - 242 362 \
4 2.5344 30.13 ViTVv 324 -23.8 38.73 54 -15.27 - - 242 362 \

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

V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

Page 61 of 80

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

15Tsst Facility: UL Morrisville

2028 fpr 3

Rodioted Emissions 3-Meters

18:47: 46

e Project Number: 13129294
185 “7|Clisnt: Microsoft
Test Locetion: 5-SAC
Mode: 1Tx, 8P3K, 2482MHz
g5 | Tested by: 19283 / 46722
S
e imit g
75
7
i
3 -
B 1 i . . L e D i
@
L O
~ A Limit C(dBul/m

8 8
Frequency (GHz)

Range (Giz) REW/UBU
%3 Hi-6e)/ 32k

Ref /Attn  Det/ivg Tupe Swep Pis  Fps/fode Lobe
a7/18 FERK/Par Bvg(RHS Thaec(Auto] G388 HAGH Horizenta

Ronge (BHz) FEM/VBY Ref/Attn  Det/fwg Type Sumep Pts  #Sws/Mode  Lobel
3318 Ni-6dB)/38k  B7/R FER/Pur Rvq(RNS)  STdwsecCiuta) 18k HAAH Hori zonto

HORIZONTAL

HBTEat Facility: UL Morrisville 2828 Apr 3 18:47 46
Rodioted Emissions 3-Meters
. Project Number: 13129294
185 “{Cliant: Microsaft
Test Locetion: 5-SAC
Mode: 1Tx, 8P3K, 2482MHz
g5 | Tested by: 19283 / 46722
85|
eak Limit (dBull/m)
75
i
3 ~
T S o
@
o T
- Avg Limit CdBull/m
55 -
Q
A5f o g q SSURS SRRSO SNV WSSO SO O
B
o34 0 2 12
fepat ]
35 - e ot SO tu OO OO E OO
25|
8 8
Frequency (GHz)
Forge (&) RALE Rel/Attn  Det/fug Tupe Swep Pis  Fowafoke Labe Fange (61 P Ref/Attn  Det/Arg Tupe Sueep Pts #ows/fode  Label

VERTICAL
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 * 1.02926 40.51 PK2 27.2 -24.4 43.31 - - 74 -30.69 254 164 H
* 1.02891 25.89 VIiTV 27.2 -24.4 28.69 54 -25.31 - - 254 164 H
6 * 1.19978 41.8 PK2 28.6 -23.4 47 - - 74 -27 237 242 H
* 1.1985 25.4 VITV 28.6 -23.4 30.6 54 -23.4 - - 237 242 H
7 * 1.39684 50.6 PK2 28.8 -22.5 56.9 - - 74 -17.1 141 259 H
* 1.3981 33.97 VITV 28.7 -22.5 40.17 54 -13.83 - - 141 259 H
10 * 1.59576 39.32 PK2 27.8 -21.9 45.22 - - 74 -28.78 128 207 H
* 1.5953 25.53 VIiTV 27.8 -21.9 31.43 54 -22.57 - - 128 207 H
2 * 1.03484 47.45 PK2 27.1 -24.4 50.15 - - 74 -23.85 203 210 \
* 1.03394 31.13 VITV 27.1 -24.4 33.83 54 -20.17 - - 203 210 \
3 * 1.08303 44.56 PK2 27.4 -24.1 47.86 - - 74 -26.14 223 183 \
* 1.08057 30.41 VITV 27.4 -24.1 33.71 54 -20.29 - - 223 183 \
4 * 1.12045 40.47 PK2 27.6 -23.9 44.17 - - 74 -29.83 201 256 \
* 111911 27.92 VIiTV 27.6 -23.9 31.62 54 -22.38 - - 201 256 \
5 * 1.19388 42.41 PK2 28.5 -23.5 47.41 - - 74 -26.59 212 242 \
* 1.19492 27.77 VITV 28.5 -23.5 32.77 54 -21.23 - - 212 242 \
8 * 1.39397 58.17 PK2 28.8 -22.5 64.47 - - 74 -9.53 212 191 \
* 1.39571 38.73 VITV 28.8 -22.5 45.03 54 -8.97 - - 212 191 \
9 * 1.59429 49.66 PK2 27.8 -21.9 55.56 - - 74 -18.44 205 183 \
* 1.59515 33.34 VITV 27.8 -21.9 39.24 54 -14.76 - - 205 183 \
11 * 4.80406 42.1 PK2 34.2 -30.7 45.6 - - 74 -28.4 246 203 H
* 4.80331 31.48 VITV 34.2 -30.7 34.98 54 -19.02 - - 246 203 H
12 * 4.76793 41.57 PK2 34.1 -31 44.67 - - 74 -29.33 120 396 \
* 4.76807 29.06 VITV 34.1 -31 32.16 54 -21.84 - - 120 396 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

V1TV - U-NII: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

MID CHANNEL RESULTS

HBTsst Focility: UL Morrisville 2828 Apr 3 12:13:25
Rodiated Emissions 3-Meters
Project Number: 13129294
2 SRRSO S S S T Ml moaFt
Test Locetion: 5-5AC
Mode: 1Tx, 8PSK, 2441MHz
g5 —{Tested by: 19289 / 46722
85
Feak Limit (dBul/s
£ OSSOSO SSOUOUOO SUUPUOUSOUROSOTS UUSSUUUOUU OSSOSOV SOPUSOOOOOUSUUUON USSR SUUUVOONNO SOUSSUROOS OSOOOOS SOOI
e
3 .
3 65
@
o ™~
= fAvg Limit CaBuls/m)

" il
L Aoaeirbal e
AT OO ottt huostin ettt I
D ettt e e e e
i 18
Frequency (GHz)
Farge (@) REL/ VL Ref/ittn  Det/fvg Toge Sep Pty Fopufod Lae Farge (61 FEW/UED Ref/Attn  Det/fvg Tupe Suzep Pty foma/fodz  Label
=3 N(-BeB) 3k 1ET/1] B Far g RN eecliuto) 6888  MACH Hor-izenta =18 IN-548)/ 3k BT/B ERPur g (RIS wsec(isto) 1Bk HAXH Horizonto
HBTEat Facility: UL Morrisville 2828 Apr 3 12:13:25
Rodioted Emissions 3-Meters
. Project Number: 13129294
185 “|Cliant: Microsaft
Test Locetion: 5-SAC
Mode: 1Tx, 8P3SK, 2441MHz
g5 | Tested by: 19283 / 46722
85|
eak imit CdBull/m)
75
i
3 c
e S o
@
o T
- Avg Limit CdBull/m
55 o=
3
45} AL RRNRRIPR 4 P U OO O SO NSO SR SO SO SO
o = g ]
5 a
SR Ll TR MG i A I
25|
8 8
Frequency (GHz)
Forge (&) RALE Rel/Attn  Det/fug Tupe Swep Pis  Fowafoke Labe Fange (61 P Ref/Attn  Det/Arg Tupe Sueep Pts #ows/fode  Label

VERTICAL
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
7 * 1.0364 41.2 PK2 27.1 -24.3 44 - - 74 -30 130 234 H
* 1.03721 26.76 VIiTV 27.1 -24.3 29.56 54 -24.44 - - 130 234 H
8 * 1.19868 43.8 PK2 28.6 -23.4 49 - - 74 -25 235 257 H
* 1.19828 26.31 VITV 28.6 -23.4 31.51 54 -22.49 - - 235 257 H
9 * 1.3948 52.64 PK2 28.8 -22.5 58.94 - - 74 15.06 94 251 H
* 1.39488 37.35 VITV 28.8 -22.5 43.65 54 -10.35 - - 94 251 H
10 * 1.60792 44.11 PK2 27.8 -21.9 50.01 - - 74 23.99 318 189 H
* 1.6071 28.38 VIiTV 27.8 -22 34.18 54 -19.82 - - 318 189 H
1 * 1.03675 45.21 PK2 27.1 -24.3 48.01 - - 74 25.99 4 177 \
* 1.03664 29.96 VITV 27.1 -24.3 32.76 54 -21.24 - - 4 177 \
2 * 1.09706 44.61 PK2 27.6 -24 48.21 - - 74 25.79 203 230 \
* 1.09788 28.74 VITV 27.6 -24 32.34 54 -21.66 - - 203 230 \
3 * 1.19348 46.59 PK2 28.5 -23.5 51.59 - - 74 22.41 195 341 \
* 1.19486 28.76 VIiTV 28.5 -23.5 33.76 54 -20.24 - - 195 341 \
4 * 1.39426 57.12 PK2 28.8 -22.5 63.42 - - 74 10.58 215 191 \
* 1.39294 39.2 VITV 28.8 -22.5 45.5 54 -8.5 - - 215 191 \
5 * 1.59728 50.75 PK2 27.8 -21.9 56.65 - - 74 17.35 204 168 \
* 1.59486 33.18 VITV 27.8 -21.9 39.08 54 -14.92 - - 204 168 \
6 1.79247 32.15 Pk 30 -22 40.15 - - - 0-360 101 \

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

PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

HIGH CHANNEL RESULTS

15T=st Focility: UL Morrisville

Project Number: 13129294

2628 fpr 3

-Roolw ated Emissions 3-Meters

B9:28: 44

Avg mit CdBul/m)

2SS S OSSOUSRPURE SO SRS e e et
Te=t Locotion: 5-5AC
Mode: 1Tx, BPSK, 2488MHz
95 —{Tested by: 19289 / 46722
85
Feak Limit (dBul/s
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Frequency [(GHzl
Rarge (G2 REU/UB Ref/Attn  Det/vg Type Fis  Fopaiod:  Lobe Farge (61 FEW/UED Ref/Attn  Det/wg Tupe Suzen Fia  Fowmafads  Lobel
53 N(-BeB) 3k 1ET/1] B Far g RN ) Beed  MAKH Hor-izenta =18 IN-548)/ 3k BT/B ERPur g (RIS wsec(isto) 1Bk HAXH Horizonto
HBTsst Facility: UL Morrisville 2828 Apr 3 B9:28:44
Rodioted Emissions 3-Meters
. Project Number: 13129294
185 “|Client: Microsoft
Test Locetion: 5-SAC
Mode: 1Tx, 8P3SK, Z2488MHz
g5 | Tested by: 19283 / 46722
85|
eak imit CdBull/m)
75
i
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- Avg Limit CdBull/m
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8 8
Frequency (GHz)
Farge (G REL/UB Ref /Attn  Det/vg Type Pis  Fps/fode Lobe Fange (52) P/ Ref/Attn  Det/fvg Tupe Sueen Fts Fws/fode  Lobel

VERTICAL
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

RADIATED EMISSIONS

Marker Frequency Meter Det AT0072 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
2 * 1.19552 40.7 PK2 28.5 -23.5 45.7 - - 74 -28.3 234 254 H
* 1.19832 24.3 VIiTV 28.6 -23.4 29.5 54 -24.5 - - 234 254 H
5 * 1.34916 39.82 PK2 29.2 -22.7 46.32 - - 74 -27.68 166 124 H
* 1.34623 25.13 VITV 29.2 -22.7 31.63 54 -22.37 - - 166 124 H
7 * 1.39712 52.54 PK2 28.8 -22.5 58.84 - - 74 -15.16 96 126 H
* 1.39725 33.37 VITV 28.7 -22.5 39.57 54 -14.43 - - 96 126 H
8 * 1.59264 43.72 PK2 27.8 -21.9 49.62 - - 74 -24.38 277 207 H
* 1.59338 27.59 VIiTV 27.8 -21.9 33.49 54 -20.51 - - 277 207 H
1 * 1.01965 45.55 PK2 27.4 -24.4 48.55 - - 74 -25.45 356 195 \
* 1.02134 32.72 VITV 27.3 -24.4 35.62 54 -18.38 - - 356 195 \
3 * 1.05275 43.37 PK2 27 -24.3 46.07 - - 74 -27.93 350 148 \
* 1.05183 27.49 VITV 27 -24.3 30.19 54 -23.81 - - 350 148 \
4 * 1.3444 45.18 PK2 29.1 -22.7 51.58 - - 74 -22.42 216 240 \
* 1.34372 30.67 VIiTV 29.1 -22.7 37.07 54 -16.93 - - 216 240 \
6 * 1.3972 56.27 PK2 28.7 -22.5 62.47 - - 74 -11.53 215 205 \
* 1.39457 40.14 VITV 28.8 -22.5 46.44 54 -7.56 - - 215 205 \
9 * 1.59226 46.27 PK2 27.8 -21.9 52.17 - - 74 -21.83 49 264 \
* 1.58931 30.19 VITV 27.9 -21.9 36.19 54 -17.81 - - 49 264 \
11 * 4.96031 44.01 PK2 34.1 -30.6 47.51 - - 74 -26.49 8 117 H
* 4.95928 37.41 VITV 34.1 -30.6 40.91 54 -13.09 - - 8 117 H
10 1.7988 31.57 Pk 30.1 -22 39.67 - - - 0-360 199 \

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

PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration
Pk - Peak detector

Page 67 of 80

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

10.2. SPURIOUS EMISSIONS FOR COLLOCATION

TEST-CASE CONDITIONS

Frequency
Test Case # Antenna Mode (MHz)
1 BT GFSK 2480
1la MAIN LTE B7 (1RB, 20MHz , QPSK) 2510
1 WLAN 5GHz, 11a 5260
1 BT GFSK 2480

1b MAIN GSM (GPRS) 836.6MHz
1 WLAN 5GHz, 11a 5260
1 BT GFSK 2480
4a MAIN LTE B7 (1RB, 20MHz , QPSK) 2510
2 WLAN 5GHz, 11a 5260
1 BT GFSK 2480

4b MAIN GSM (GPRS) 836.6MHz
2 WLAN 5GHz, 11a 5260
1 BT GFSK 2480
5a MAIN LTE B7 (1RB, 20MHz , QPSK) 2510
1&2 WLAN 5GHz, 11a 5260
1 BT GFSK 2480

5b MAIN GSM (GPRS) 836.6MHz
1&2 WLAN 5GHz, 11a 5260

Please refer to report # 13129294-E4 for Spurious Emissions for collocation results.
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

2028 fpr 7

19:48:83

- Test Facility: UL Morrisville

78
RF Emissions
| P Praject Humber: 13129294
58 : ‘ : [ Client: soft
Test Loc 5-3AC
Mode: 1Tx, BT, Worst Case
a6 i i |Tested by: 23567/11993

dEtulal ta/meter)

3:.49-3 nil-6cB) /100 97718 PEAK/Valt

NElEsl] B | Ja
fonge (WD) i/ VB felfittn  Dai/ivg Tope Sucep Fre  foup REA/UBU S Pta  Fwpo/Mode Lobe
|:.89-.15 208(-6dB)/ I 187418 PEAK/ Vo 4 Avg 1dmeec(futo) 20081 HAKH dr
2:15- .49 Gn(-6B)/1EB  S/18 FEAKAUol fvg Insec(uta) 2981 KK A8(-6c8)/ 3k wooP 1an Flo

vy IBnencCiute) 14k NAH o (~68)./ 118k a Flat
i * (608108 5] F Flat

ANTENNA- THREE ORIENTATIONS
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

Below 30MHz Data

Marker Frequency Meter Det ATO0079 AF Cbl (dB) Dist. Corr. Corrected FCC 15.209 Margin Azimuth
(MHz) Reading (dB/m) Factor (dB) Reading Limit (dB) (Degs)
(dBuV) dB(uVolts/ (dBuV/m)
meter)

1 .01113 46.09 Pk 17.7 1 -80 -16.11 46.67 -62.78 0-360
4 .0232 44.47 Pk 13.7 1 -80 -21.73 40.29 -62.02 0-360
8 .03222 42.81 Pk 13 1 -80 -24.09 37.44 -61.53 0-360
5 .19242 45.61 Pk 11 1 -80 -23.29 21.92 -45.21 0-360
9 .25991 43.17 Pk 11 1 -80 -25.73 19.31 -45.04 0-360
2 .26994 43.31 Pk 11 1 -80 -25.59 18.98 -44.57 0-360
3 .65021 37.07 Pk 11 1 -40 8.17 31.34 -23.17 0-360
7 .94533 32.54 Pk 11 1 -40 3.64 28.09 -24.45 0-360
6 19.8056 17.58 Pk 9.4 .8 -40 -12.22 29.54 -41.76 0-360
10 23.64638 14.26 Pk 9 .8 -40 -15.94 29.54 -45.48 0-360

Pk - Peak detector

Page 70 of 80

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13129294-E2V3
FCC ID: C3K1930

10.4. WORST CASE BELOW 1 GHZ

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

DATE 6/9/2020:
IC: 3048A-1930

9|:Teat Facil ity UL Morrisville 2828 Apr 7 19:81:47
Radioted Emissions — 3 Meters
Praject Number: 13129294
o N M vl
Test Location: S-SAC
Made: 1Tx, BT, Worst Cose
75 -4 Tested by: 23567/11993
65
55;
2 (
~
3 ASPe PR LT CBuU i)
@
o
35 hu
WW. i
e A ;
s L b
M W
5 ;
38 1868 18848
Freguency C(MHz)
fenge (Hiiz) FoU/ U Reffittn [Det/fvg Type Suesp Fta  $aps/Mod Label Renge (FHiz) R B Refffittn  Det/fvg Tupe Suesp Fta  Faps/fod Lobel
130228 1Z8(-6B/ N SI/IE  FEMK/LogPar-Uideo Insec(hutal 4083 MM Horizonta| 3:280- 1280 12BN 9B PEKAogPu--Vides Jnsecifulc) BORD MR Horizontal
ngest Facil ity UL Morrisville 268268 Apr 7 19:81:47
Radiaoted Emissions — 3 Meters
“|Project Number: 13129284
85~ B ‘ Client: Microsoft
i |Test Location: S-SAC
Made: 1Tx, BT, Worst Cose
75 -4 Tested by: 23567/11993
65
55;
; (
3 45
2 She QPR TR T B
3 OP L Tt U7
o ]
- ¥y E) ~ i
35~ L AR e Y™™ -8 e T
M Yo | ! “#‘M ) i
| \ ‘ ]‘ . ‘Wi, il gl
' ! XL o e
| LTS M.
151 .
5
38 1868 18848
Freguency C(MHz)
fenge i) B/ Rel/fttn  Deting Tpe Susep Pta ps/Mok  Lobel fange (M) R Ref/Attn  Det/Avg Type Susep

Fts  toups/Mode  Lobel

VERTICAL
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REPORT NO: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

Below 1GHz Data

Marker Frequency Meter Det AT0074 AF Cbl/Amp Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 114.852 31.68 Pk 19.5 -30.8 20.38 43.52 -23.14 0-360 198 H
2 * 164.9299 31.13 Pk 18.3 -30.5 18.93 43.52 -24.59 0-360 299 H
6 * 73.8288 47.1 Pk 14.1 -31.2 30 40 -10 0-360 102 V
7 * 114.2993 44.73 Pk 19.4 -30.8 33.33 43.52 -10.19 0-360 102 V
3 * 262.3081 33.43 Pk 18.5 -29.8 22.13 46.02 -23.89 0-360 102 H
8 * 275.3098 43.72 Pk 19.4 -29.8 33.32 46.02 -12.7 0-360 101 \
4 47.472 57.72 Pk 15 -31.5 41.22 - - 0-360 102 V
5 70.513 53.55 Pk 14.1 -31.3 36.35 0-360 102 V

Pk - Peak detector
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REPORT NO: 13129294-E2V3

FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

10.5.

WORST CASE 18-26 GHZ

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

CdBull/m)

HBTeat focility: UL Morrisville 2828 Apr B 26:89:87
Rodioted Emissions 3-Meters
Project Number: 13129294
185 |Client: Microsaft
Test Locotion: S$-SAC
Mode: 1Tx, BT, Worst Cose
g5 |Tested by: 23567/11993
85
751-Feak... T Y
65

25
18 26.5
Frequency (GHz)
Forge (61 RALUB Rel/Atin  Dot/fug Tupo Swcp Pis Fowpa/fods Labe Fargp (62 T/ Rof /i Dnb/fug Tuge Suaep Pte #owa/fods  Labsl
1:1826.5 firartet A FEMC/Par AvglRNS)  TGmsectiutol 18k HAGH Hor-izental
HSTeat focility: UL Morrisville 2828 Apr B8 26:89:87
Rodioted Emissions 3-Meters
a Project Number: 13129294
185 |Client: Microsaft
Test Location: $-SAC
Mode: 1Tx, BT, Worst Cose
g5 | Tested by: 23567/11993
85
751-Feak... TL e L0 OSSR
e
= P
R L i i A A B B B L
@
o
55.Average Linit (dBul/m
T
18 26.5
Frequency (GHz)
Forge (621 RAUB Rel/Atin  Dot/fug Tupo Swcp Pis Fowpa/fods Labe Fargp (62 FEW/EL Rof /i Dob/fvg Tuge Suaep Pts #oma/fode  Labsl
2:1826.5 HEENT 52 FEAC/Pur AvgERMS)  IGnsectiuto] 1Bk HAGH bertical

VERTICAL
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

18 - 26GHz DATA

Marker Frequency Meter Det AT0076 AF Amp/Cbl (dB) Corrected Average Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *21.03325 46.4 Pk 332 -37.6 42 54 -12 74 -32 0-360 298 H
2 *22.09061 448 Pk 333 -37.1 41 54 -13 74 -33 0-360 148 H
3 *23.80723 44.77 Pk 34 -36.4 42.37 54 -11.63 74 -31.63 0-360 298 H
4 *19.55228 46.65 Pk 327 -37.8 41.55 54 -12.45 74 -32.45 0-360 252 \
5 * 20.93266 45.77 Pk 33.1 -37.4 41.47 54 -12.53 74 -32.53 0-360 298 \
6 *23.03322 44.88 Pk 337 -36.6 41.98 54 -12.02 74 -32.02 0-360 298 \

Pk - Peak detector
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

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.

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: 13129294-E2V3
FCC ID: C3K1930

DATE 6/9/2020:
IC: 3048A-1930

11.1.1.

AC Power Line Norm

LINE 1 RESULTS

188

Test Facility: UL-Morrisville

Conducted RFI Uoltoge

Praject Mumber: 131258294

dBul Line-L1

L Client: Microsoft

Test Location: CONDI

Mode: 1Tx, BT, GFSK, 2488MHz
1] SO SOUUUOSNUPURN SOSPUOUUN:FOUUNNOR: SUUURE HPOURNE SO SOUUN SO0 OSSOSO SO Tested hy: 84445 / 46722
£ ] SRR SOOI NENSSUR: SRR SO NI SR SOOO: SO0 SO

OF Ui 1 ¢ T B0

o

5 i -
1§ AN

b ,f‘\wf"-f AYAPS
R

15 K] El5]
Frequency (MHz)
fange (Hitz) REWABW Ref/ftin  Det/fvg Mode Sueep Pz wpaliode  Lobel Rarge (Hiz) REU/LBY Raf/Attn  Dat/fivg Mode Sueep Ptz foupsiMode  Lobel
I:.15-38 U (681~ B2/1a Ph/# o/ Iz 9951 1ARTT Line-L1
LC B.15-36MHz Class-B & 15.207 Step Rowr TST Rev 9.5 28 Aug 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN VCF Cbl/Limiter Corrected QP Limit Margin Average Limit Margin
y Reading (dB) (dB) Reading (dBuVv) (dB) (dBuV) (dB)
(MHz) (dBuV) dBuVv

1 .156 37.8 Pk .2 9.7 47.7 65.67 -17.97 - -

2 .156 17.53 Av .2 9.7 27.43 - - 55.67 -28.24
3 .366 21.08 Pk 1 9.7 30.88 58.59 -27.71 - -

4 .375 3.92 Av 1 9.7 13.72 - - 48.39 -34.67
5 .813 17.69 Pk 0 9.8 27.49 56 -28.51 - -

6 .813 11.83 Av 0 9.8 21.63 - - 46 -24.37
7 2.439 15.26 Pk 0 9.8 25.06 56 -30.94 - -

8 2.439 6.82 Av 0 9.8 16.62 - - 46 -29.38
9 5.091 13.97 Pk 1 9.9 23.97 60 -36.03 - -
10 4.857 2.85 Av 1 9.9 12.85 - - 46 -33.15
11 13.56 18.04 Pk 1 10 28.14 60 -31.86 - -
12 13.56 7.03 Av 1 10 17.13 - - 50 -32.87

Pk - Peak detector
Av — Average detector
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REPORT NO: 13129294-E2V3 DATE 6/9/2020:
FCC ID: C3K1930 IC: 3048A-1930

LINE 2 RESULTS

,EETEEt Facility: UL-Morrisville 2 Apr 2828 22:20:36
Conducted RFI Uoltoge
; | | | ! Praject Number: 13128294
el : : : : ; — cl .;m? Microsoft
i i i i Test Location: CONDI
i i i i Mode: 1Tw, BT, GFSK, 2488MHz
51z — R ; ; ; ——. ™ Tested by 84445 / 46722
£ O OO RSUOPH SESUSIOUPR SUPRUIOI: SUNSUURRE ROV SRR SORON: SO0 SOOI
i e B e A R UF T T j.l|
b g '
:‘ . L
S 4 AN TS SN T N
TG, ”
2ls ‘ 4
16
~ D - 3
q E S T Vo T ' M
5 1@ 34
Freguency (MHz)
Range (Miiz) REWABW Ref/ftin  Det/fvg Mode Sueep Pie  Ewpaliode  Lobel Rarge (Hiz) REU/LBY Raf/Attn  Dat/fivg Mode Sueep Ptz foupsiMode  Lobel
LC B.15-36MHz Class-B & 15.207 Step Rowr TST Rev 9.5 28 Aug 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN VCF Cbl/Limiter Corrected QP Limit Margin Average Limit Margin
y Reading (dB) (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(MHz) (dBuv) dBuv
13 .156 38.26 Pk 2 9.7 48.16 65.67 -17.51 - -
14 .156 17.28 Av 2 9.7 27.18 - - 55.67 -28.49
15 .387 19.4 Pk 1 9.8 29.3 58.13 -28.83 - =
16 .387 5.03 Av 1 9.8 14.93 — - 48.13 -33.2
17 .813 18.02 Pk 0 9.8 27.82 56 -28.18 - =
18 .813 12.85 Av 0 9.8 22.65 — - 46 -23.35
19 3.309 15.88 Pk 0 9.8 25.68 56 -30.32 - -
20 3.135 6.93 Av 0 9.8 16.73 - - 46 -29.27
21 5.442 16.69 Pk 1 9.9 26.69 60 -33.31 - -
22 5.28 6.37 Av 1 9.9 16.37 - - 50 -33.63
23 13.56 18.76 Pk 1 10 28.86 60 -31.14 - -
24 13.56 5.36 Av 1 10 15.46 - - 50 -34.54

Pk - Peak detector
Av — Average detector
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