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1. ATTESTATION OF TEST RESULTS

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

USA
EUT DESCRIPTION: Portable Computing Device
MODEL.: 1873
SERIAL NUMBER: 009075792757 (Conducted)

009060692757 (Radiated)
009059592757 (Radiated)

DATE TESTED: July 30, 2019 — August 9, 2019
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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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Road
[0 Chamber A (0 Chamber D Chamber |
[0 Chamber B [0 Chamber E [0 ChamberJ
[0 Chamber C [0 Chamber F [J Chamber K

[0 Chamber G [0 Chamber L
(0 Chamber H [0 Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
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%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a portable computing device.

5.2. MAXIMUM OUTPUT POWER

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

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

2402 - 2480 BLE -0.07 0.98

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of -2.2 dBi.

5.4. SOFTWARE AND FIRMWARE

The operating system installed on the EUT is Windows 10 Pro build
18362.19h1 release.190318-1202.

The Driver installed on the EUT is version 12.0.0.835.

The test utility software used during testing was QRCT v4.0.00125

5.5. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 30MHz, 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 has one intended orientations, X; therefore, all final radiated testing was performed
with the EUT in X orientation.

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

BLE 1Mbps
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer [Model Serial Number FCCID
AC DC Adapter Microsoft 1706 0CI30J01Z9396 DoC
AC DC Adapter Lenovo ADLX45NDC2A 11S45N02917175925 [DoC
3E2N9
Laptop Lenovo E555 6449237 TX2-
RTL8723BE
Mouse Logitech B100 1451HSO5PX68 DoC
USB 3.0 Gigabit Ethernet |Linksys 1113 X821908-002 DoC
Adapter
USB Type C to Audio Jack [SONY A1-0231 N/A DoC
I/O CABLES (CONDUCTED TEST)
1/0O Cable List
Cable Port # of identical | Connector| Cable Type Cable Remarks
No ports Type Length (m)
1 AC 1 AC Un-Shielded 1 to AC/DC Adaptor
2 DC 1 DC Shielded 1.2 to Laptop, to EUT
3 Antenna 1 SMA Un-Shielded 0.2 to Analyzer
4 uUsB 1 TYPE A Shielded 0.2 USB-A to RJ45 converter
5 Ethernet 1 RJ45 Un-Shielded 0.5 Support Laptop to Ethernet
Adapter
6 AC 1 AC Un-Shielded 1 to AC/DC Adaptor
7 DC 1 DC Shielded 1.2 to Support Equipment
I/O CABLES (RADIATED AND CONDUCTED EMISSIONS)
1/0O Cable List
Cable (Port # of identical [Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 1 AC Un-shielded 1 to AC/DC Adapter
2 DC 1 DC Shielded 1.2 to EUT
3 usB 1 TYPEA Shielded 1.5 EUT to Mouse
4 uUsB 1 Type C Shielded 0.1 USB-C to Audio Jack converter
5 |Earphone 2 3.5mm |Un-shielded 1 EUT to earphone
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TEST SETUP

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

CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer
3
4
== | EUT
Aapter
2
ALC/DC Adapter
1
AC MAINS

TEST SETUP

For conducted tests, the EUT was connected to a laptop. The test software exercises the radio.
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

1
Antenna/Amp I
l -
F > T Receiver
I
: |
I [
] '
Mouss a 1:%\\.' ] :
- . 1
E 4 1 '
Earphone 6_’3\55: : :
sl But . |
P I P
o T ' .
Earphone AC/DC Adapter I :
J : |
1 !
t ;
I
1 1
AC MAINS e :
1 AC Line Conducted
I
TEST SETUP

For radiated tests and AC line conducted tests: EUT is connected to all support equipment. The
test software exercises the radio. Support laptop was removed after EUT was configured.
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6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

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

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

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

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

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

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

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 ID Num Cal Due | Last Cal
Antenna, Ft’gsls,\'xsz"‘”p S0Hz | £l ETRO METRICS EM-6871 PRE0179465 | 05/31/2020 | 05/31/2019
Antenna, Ptisgi(‘)’l\eﬂ;‘z"’p 100kHz | & eTRO METRICS EM-6872 PRE0179467 | 05/31/2020 | 05/31/2019
Horn Antenna AR AMPL-ATH1G18 | PRE0189055 | 04/20/2020 | 04/20/2018
Amplifier, 1to18GHz MITEQ AFSAZ 00101900 | PRE0181078 | 08/31/2019 | 08/01/2018
Amplifier, 1 to18GHz MITEQ AFS422E;?§_14021800' PRE0181078 | 08/24/2020 | 08/24/2019
Antenna, Broadband Hybrid, :
30MHz to 3GHz Sunol Sciences Corp. JB3 PRE0184971 | 11/13/2019 | 11/13/2018
Amplifier, 9kHz to 1GHz, 32 dB Sonoma Instrument 310 PRE0180175 | 06/29/2020 | 06/29/2019
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B | PRE0182188 | 08/29/2019 | 08/29/2018
Rf Amp'g'(’i;élgs;ne'5GHz' Amplical AMP18G26.5-60 | PRE0181238 | 05/01/2020 | 05/01/2019
Power Meter, P-series single Agilent (Keys?ight) N1911A T1265 01/29/2020 | 01/29/2019
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband Technologies N1921A 1227 02/05/2020 | 02/05/2019
EMI Test Receiver Rohde & Schwarz ESW44 PRE0179376 | 02/14/2020 | 02/14/2019
Spectrum Analyzer, PSA, 3Hz Agilent (Keysight)
> 26 bestlz Teehnologios E4440A T200 01/28/2020 | 01/28/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted Emissions FCC INC. FCC LISN 50/250 T1310 01/24/2020 | 01/24/2019

CISPR-16

Test Software List

Radiated Software UL UL EMC Ver 9.5, June 15, 2019
Antenna Port Software UL UL RF Ver 10.0.1, July 23, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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REPORT NO: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

8. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.407 0.625 0.651 65.11% 1.86 2.459
DUTY CYCLE PLOTS
- Agilent 23:16:14  Jul 38, 2819 L Measure
APv16.6.1(872319),18629 RL, a Mkr3 6245 ps
Ref 28 dBm #Atten 30 dB -1.191 dB Meas Off
#Peak
Log
L0 iR 1 3 Channel Power
dB/ - o pr
| Occupied BH
“Pfive H ACP
Center 2.402 800 GHz Span @ Hz . .
Ros BH 8 MHz BN 50 MHz  Sweep 1.067 ms (L0DL proy || TITH cﬁg;’:ﬁ
Marker Trace Type # Axiz Amplitude
1R (1 Tine 138.5 ps -14.26 dBm
1a (1 Time AHE.E ps B.95 4B | Power Stat
3R 1 Tima 138.5 pe -14.26 dBm
3a 1 Time E24.5 EQ -1.19 dB CCDF
More
lof 2

DUTY CYCLE BLE
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8.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS

8.2.1. BLE (1Mbps)

Channel Frequency 99% Bandwidth
(MH2) (MH2z)
Low 2402 1.0498
Middle 2440 1.0488
High 2480 1.0499
% Agilent 99:44:30 Aug 2, 2019 L Measure ¥ Agilent B9:46:54 Aug 2, 2019 L Measure
| ] |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
| Channel Power]| Channel Power
APv10.8(871819),19629 RL, Temp A APv10.8(0715819),18629 RL, Temp A
Ref 28 dBm #Atten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak Dccupied BH #Peak I Occupied BH|
Log Lag ‘
16 10 1 —~
dB/ < dB/ hid
Offst > < ACP Offst 7 AT ACP
10.8 18.3
dB n n dB n n
Multi Carrier, Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.440 608 GHz Span 2 MHz Power
#Res BH 18 kHz #UBH 56 kHz #Sween 100 ms (1001 pts) #Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ B 7 Pwr  99.00 7 CCDF
1.8498 MH=z ® dB -26.00 dB 1.0488 MH=z * dB  -26.00 4B
Transmit Freq Error  9.228 kHz Pofg Transmit Freq Error  8.217 kHz 1H0{g
% dB Bandwidth 1.231 MHz o % dB Bandwidth 1.233 MHz i
| |
% Agilent 09:52:31 Aug 2, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Pover
APw1B.8CA71519),10629 RL, Temp A
Ref 28 dBm #Atten 39 dB
#Peak Occupied BH
Log
18
dB/ <
Offst = S ACP
169.%
dB n n
Multi Carrier
Center 2.430 808 GHz Span 2 Mz Power
#Res BH 18 kHz #UBH 56 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
1.0499 MHz ® dB -26.80 dB
Transmit Freq Error  7.832 kHz lﬂofrg
% dB Bandwidth 1.233 MHz v
|

HIGH CHANNEL
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REPORT NO: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

8.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

8.3.1. BLE (1Mbps)

Channel Frequency | 6dB Bandwidth [ Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 2402 0.678 0.5
Middle 2440 0.684 0.5
High 2480 0.678 0.5
¥ Agilent 99:37:14 Aug 2, 2019 L Measure 3o Agilent BO:46:10 Aug 2, 2019 L Measure
APv10.8(971819),10629 RL, Temp A a Mkrl 678 kHz APv10.8(671819),18629 RL, Temp A a Mkrl 634 kHz
Ref 38 dBm #Htten 40 dB -8.129 dB Meas Off| Ref 38 dBm #fAtten 40 dB -0.147 dB Meas Off
#Peak #Peak
Log | Log
10 Channel Power| 10 Channel Pover
dB/ dB/
Offst Offst
18.8 18.3
dB Occupied BH dB i B Occupied BH
] & 2 ul} & [
C—’EI;@A E§7
m m
WPrivg ACP “PFivs ACP
168 168
ML 52 Multi Carrier, ML 52 Multi Carrier
53 [ Power 33 F3 Power
AR AA
e Power Stat £eh Power Stat
50k CCDF £>50k CCDF
Snp Srp
Center 2,402 0 GHz Span 3 Mz horel | |center 2.423 008 oz Snan 3 iz Jtore
#Res BH 180 kHz #BH 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1891 pts)
|
% Agilent 08:58:53 Aug 2, 2019 L Measure
APv18.0(A715819),18629 RL, Temp A a Mkrl 678 kHz|
Ref 3@ dBm #Atten 46 dB 0.878 dB Meas Off
#Peak
Lag
Lo Channel Power
dB/
Offst
18.%
dB Occupied BH
1R. N
Dl & o
-9.9
dBm
ACP
#PAvg
168
ML 52 Multi Carrier,
S3F Power,
AA
£ty Power Stat
550k CCDF
Swp
Center 2.459 330 CHz Span 3 Wiz 1”‘;{2

#Res BH 100 kHz

#UBH 3080 kHz

Sweep 1 ms (1081 pts)

HIGH CHANNEL
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8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a
gated peak reading of power.

RESULTS

8.4.1. BLE (1Mbps)

Tested By: 10629 RL
Date: 8/2/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -1.600 30 -31.600
Middle 2440 -0.070 30 -30.070
High 2480 -1.320 30 -31.320
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8.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a

gated average reading of power.

RESULTS

8.5.1. BLE (1Mbps)

Tested By: 10629 RL
Date: 8/2/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.81
Middle 2440 -0.25
High 2480 -1.49
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8.6.

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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

RESULTS

8.6.1. BLE (1Mbps)

Channel Frequency PSD Limit Margin
(MHz) (d@Bm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -18.38 8 -26.38
Middle 2440 -16.70 8 -24.70
High 2480 -17.83 8 -25.83
%% Agilent 80:40:45 Aug 2, 2019 L Measure 5 Agilent B9:47:57 Aug 2, 2019 L Measure
APw1B.8(071819),108629 RL, Temp A Mkrl 2.482 800 GHz APu18.B(B71819),18629 RL, Temp A Mkrl 2.448 086 GHz
Ref 38 dBm #Htten 40 dB -18.373 dBm Meas Off| Ref 38 dBm #fAtten 40 dB -16.702 dBm Meas Off
#Peak #Peak
Log | Log
10 Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
10.8 18.3
dB Occupied BH dB Occupied BH
Dl ul}
s :
m m
WPrivg ACP “Pfiv ACP
108 199
ML 52 Multi Carrier, ML 52 Multi Carrier
33 F Power| 33 FS Power|
AR AA
g?@k I Power Stat gé)@k Power Stat
Sop ceof| | [sm CCDF|
Center 2,402 0 GHz Span 2 WAz horel | [center 2.423 008 oz Span 2 Mz Jtore
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 212.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 86:53:34 Aug 2, 2019 L Measure
APv10.8¢071819),10629 RL, Temp A Mkrl 2.480 000 GHz
Ref 3@ dBm #Atten 46 dB —17.825 dBm Meas Off|
#Peak
Log
18
4B/ Channel Power
Offst
19.%
dB Occupied BW
u}
£
i
#PAva ACP
198 1
ML 52 Multi Carrier
$3 F Pover
AA
£ Pelihoss
Power Stat
550k
Sup CCDF|
Center 2.450 038 GHz Span 2 Wiz 1”‘0’{3
#Res BH 3 kHz #YBW 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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8.7.1. BLE (1Mbps)

% Agilent 08:41:24 Pug 2, 2019 L Measure 3 Agilent 96:42:35 Pug 2, 2919 L Measure
APv16.8(071819),10629 RL, Temp A Mirl 2.4082 @1 GHz| APv18.8¢071819),10629 RL, Temp A Mkrd 25.813 GHz|
Ref 30 dBm #Atten 40 dB -4.31 dBm Meas Off Ref 30 dBm #htten 40 dB ~31.898 dBm Meas Off
#Peak #Peak
Log Log
I Channel Power| 10 Channel Power
dB/ dB/ :
Offst Offst
10.8 10.8
dB Occupied BH dB q| Occupied BH
] s ] NS
—24.3 —24.3
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.466 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.600 GHz . .
#Res BH 100 kHz SUBH 300 khz Swoep 1 ms (1001 proy || VIO cﬁg:}gﬁ #Res BH 100 kHz WEBH 300 KHz  Swesp 2.482 5 (812 prsy || IO CF?;::Z:
Marker  Trace Type % Axis Auplitude Marker  Trace Type W Fis Anplitude
1 1) Freq 2.482 81 GHz -4.31 dBm 1 1y Freq 2.482 GHz -4.49 dBm
2 1y Fi 2.488 8@ GH. -44.89 dEi 2 (&5 F 4.884 GH. -44.18 dBi
3 &5 Frea 21395 £3 GH: “a173 o Powerc%tg; 3 o> Freq 71206 otz 3539 de PowercSctDal_E
4 1y Freq 25.813 GHz -31.96 dBm
More More
1of 2 1of2
| |
#  Agilent 00:48:36 Aug 2, 2019 L Measure 3 Agilent B0:49:47 Aug 2, 2619 L Measure
APw10.8(871819),19629 RL, Temp A Mkrl 2.448 @1 GHz| APv10.8(0715819),18629 RL, Temp A Mkrd 24.412 GHz|
Ref 38 dBm #Atten 40 dB -2.56 dBm Meas Off| Ref 38 dBm #ftten 49 dB -32.122 dBm Meas Off|
#Peak #Peak
Log | Lag
L Channel Power| Lo Channel Power
a8/ 4B/ L
Offst Offst
10.8 18.3
dB Occupied BH dB T Occupied BH
ol 1] A
-22.6 -22.6 3
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
ML 52 : : Start 30 MHz Stop 26.688 GHz : :
5 F Hulti c;m::: #Res BH 108 kHz WEN 300 Kz Sweep 2487 5 (3197 prsd || TV c;;:::;
A Marker  Trace Type W Awis finplitude
£ 1 (&5} Freg 2.448 GHz -4.49 dBm
: Power Stat 2 1y Freq 4.886 GHz =42.72 dBm Power Stat
50k 3 1 F 7.328 GH -48.26 dB
Swp CCDF] 4 (&5 F:E 24.412 GH; -32.12 dEx CCDF
Center 2440 48 Gz Span 10 Mz 1”‘0’{3 1"‘;{2
#Res BH 100 kHz #BH 306 kHz Sweep 1 ms (1681 pts)
| |
%  Agilent 00:54:07 Aug 2, 2619 L Measure ¥ Agilent 98:55:05 Pug 2, 2019 L Measure
APu10.6(A71819),10625 FL, Temn A Ml 2430 61 GHz APvLA.G(G715L9),18629 FL, Teng A M4 25.436 GHz
Ref 38 dBm #Htten 40 dB -3.71 dBm Meas Off Ref 36 dBm #Atten 40 dB —30.983 dBm Meas Off
#Peak #Peak
Log Log
16 18
4B/ 1 Channel Power| 4B/ 1 Channel Power
Offst Offst
10.8 18.8
dB Occupied BW dB Al 0ceupied BW
Dl z ] P
-23.7 -23.7
dBm dBm
WP ACP “Pfiv ACP
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
#Res BH 100 kHz HIBH 300 khz Swoep 1 ms (1001 proy || MM cg{,ug; #Res BH 108 kHz WEN 300 KHz  Sweep 2482 5 (8192 prsy || Tl CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.488 81 GHz -3.71 dBn (&5 Frag 2.480 GHz -3.92 dBm
2 (&5 Fra 2.484 57 GHz -48.51 dBn 2 (&5} Fre 4.860 GHz -43.43 dBm
3 1) Frgg 2.483 58 GHz -43.22 dBm Powerc%tna'; 3 1y Fre; 7.448 GHz -39.12 dBm PowercsctnaFt
4 [&¥] Freg 25,486 GHz -36.98 dBm
More| More
1of2 1of2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 22 of 45

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: 12857633-E1V2

FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
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 as applicable 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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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.

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

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLE (1Mbps)
Antenna 1
BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

|‘3FUL Fremont - Chamber I 2818 Aug 4 B9:17:22

Restricted Bondedge

: ; Project Number: 12857633
115 ‘ e Client:Microsoft
; Conf igEUT + Support Equipnent

Mode:BLE_2482_H_1Mbps
Tested by:23653°0C

185 i :
95 : fremmmee e : :
85 i {
3 75 - SR ; Tk
@ ! : | I
a i \
B5f- e S ] 1 / \
| : | ’ .
( U¥md : : .
55 Jverag imi cBu m : I i f> &
‘ | S| N
A5 sl b L i " Ly L D AL"W‘ LHMM
i | | i |
; ! : 4 5 |
: ‘ o3 \
35 ; .0 o \ o
o
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (GH) FEUBT Ref/Attn  Datifvg fode Seep Pta  foupe/Mods Fosition Range (G FEA/UB] Aef/fitn  Detifvg ok Susep Pla  Foups/Mode Position
1:2.31-2.415 THi-EdE)/IN 1a7/18 PERK/Plar Avg(RHS Grsecifiuio) 9831 MAXH 188 degs 368 cf 41 THi-6dB)/3H ALER/Pur Fvg(fMS)  Omseclfuto ol 18HTA. 188 des 68 cm
BLE_ 2492 H_IMbps.DAT 30915 28 Dec 2015 Rev 9.5 15 Jun 2619
Marker Frequency Meter Det AF PRE0189055 AmpICBIFItr/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuVim) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/im)
1 .38999 4049 Pk 295 -25.! 0 44.49 - - 74 -29.51 00 50
2 .37688 42.78 Pk 294 -25.! 0 46.68 - - 74 -27.32 00 50
3 .38999 30.28 RMS 295 -25.! 1.86 6.14 54 -17.86 - - 00 50
4 .38826 31.27 RMS 295 -25.! 1.86 7.13 54 -16.87 00 50

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

IE"_UL Fremont - Chamber I 2818 Aug 4 B9:38:683
Restricted Bandedge
Froject Number; 12857633
L Client:Microsoft
Config:EUT + Support Equipnent
Mode:BLE_2402_U_1Mbps
165 Tested by:23653 OC
S
B85
~ Peak Limit CdBul
3 7
[as]
o
B B3 beeeeeemeerreeeeeeeeeeeeecbeeeeeeee e eeeeeesssssmmeefeessssssssssnaseeessssaaf e
Bl verage Limit CoBUUM) e e bt e b
2
b RW'MI ry Vit iy
45k - . " iy T oot b Ao
s 3
35 T
2.3 18.5MH=z/ 2.415
Frequency (GHz)
Range (6H0) REUARN Ref/fitin  Det/fvg Hode S Pto  fupsihde  Fosition Rarge (60) REAAUR Ref/fittn  Det/fvg Hode Surep Fla Fupsifode Position
BLE_2482 U _1Hbps.DAT 30315 28 Dec 2815 Rev 8.5 15 Jun 2819
Warker Frequency Weter Det AFPREOI80055 | ApICHIFITTPa BC Corr (@8) Corrected Average Limit Wargin Peak Limit PK Margin Aaimuth Feight Potarity
(GHz) Reading (dBim) d (d8) Reading (dBuvim) (@B) (dBuvim) @8) (Degs) (cm)
(@BuY) (dBuVim)
2.38999 416 Pk 295 -25.! 45.6 - - 74 -28.4 255 v
2.3801 4463 Pk 294 -25.! 48.53 - - 74 -25.47 255 \
2.38999 3156 RMS 295 -25.! 3742 54 -16.58 - - 255 \
4 2.38609 3264 RMS 295 -25.! 385 54 -15.5 255 v

Pk - Peak detector

RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Frement - Chamber I

125 2818 Aug 4 B9:52:53
N Restricted Bondedge
Project Number: 12857633
L Client:Microsoft
Config:EUT + Support Equipnent
Mode:BLE_2488_H_1Mbps
1651 SR WO FU I S R Tested by:23653 OC
o OSSR SRS OSSR SO
85

(dBull/m2

T8 39H=/

2.46 2.563
Frequency (GHz)
[ REUAEN Re /At Dat/fvg Hode S Flo  foupailiode Posilio Rarge (6] [ Ref/fikn  Det/feg Hods Sarep Pla Fupalode Positiom
1:2.46-2.563 THi-EdE)/IN 1a7/18 PERK/Plar Avg(RHS Grsecifiuio) 9831 MAXH 36 degs 257 om 2.2 46-2.56: THi-6dB)/3H a8 ALER/Pur fuvg(RMS)  Omsec wuto 06 18HTAG dogs 2! H|
BLE 2480 H_(Mbps.DAT 30915 28 Dec 2015 Rev 9.5 15 Jun 2619
Marker Frequency Meter Det AF PRE0189055 AmpICBIFItr/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuvim) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVim)
2.48351 40.09 Pk 299 -25.5 0 44.49 74 -29.51 36 257 H
2.50518 43.17 Pk 30 -25.5 0 4767 - - 74 -26.33 36 257 H
2.48351 29.82 RMS 299 -25.5 1.86 6.08 54 -17.92 - - 36 257 H
4 2.5607 3091 RMS 30.2 -25.4 1.86 7.57 54 -16.43 36 257 H

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

12,‘_UL Fremont - Chamber I 2013 Aug 4 1883
Restricted Bandedge
Froject Number; 12857633
L S e €1 ent Microsoft
Config:EUT + Support Equipnent
Mode :BLE_2488_U_1Hbps
185 Testad by:23653 DC
e e R I
B85
5 o i S
o b H
g ! : :
BS- f e f
1| fveroge Limit (dBuU/r
55/... : OO0 OO0 OO0 OO OOOs OO O OOoT OO TS OOs o OO0 OOOs OO F OO OO OO OSSOSO
| 2
Ll | g
A5 hamhileritdsani MLdiih s L il m e AL s Al ” WA RORRRARTRTANA
; 4
_ 3 o
35 =
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Ronge (GH2) REUABI Ref/Attn  Detifvg Mode Sweep Pts fiupaifode Fosition Rarge () FEAL/UBS Ref/Mtn  Detifvg Hods Sucep Pls  FupsiMode Position
BLE_2488_U_{Hops .DAT 3B915 28 Dec 2815 Rev 8.5 15 Jun 2819
Marker Frequency Meter Det AF PREOLB9055 | Amp/CBIFIt/Pa BC Corr (d8) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Porarity
(GHz) Reading (dB/m) d(dB) Reading (dBuvim) (B) (dBuV/m) (dB) (Degs) (cm)
(@Buv) (dBuvim)
4835 40.02 Pk 29 -25.5 0 74 -29.58 255 v
.5616! 4287 Pk 30.: -25.4 0 4767 - - 74 -26.33 255 \
4835 2959 RMS 29 -25.5 1.86 35.85 54 -18.15 - - 255 \
4 .5281 3132 RMS 30.. -25.4 1.86 37.88 54 -16.12 255 v

Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HRUL Fremant - Chamber I 2819 Aug 4 19:18:28

Rodiated Emissions 3-Meters

Project Number: 12857633
2 i aTrir—

Canfig:EUT + Suppart Equipment
Made :BLE_2482_1Mbps

g5 | Tested by ;23653 DC
= . OSSO SO SRRSOV SURSIRNRAY: SRR SH—- - ..... e
eal i t Bull

-

£

3 -

3 65

o

o

1 8 8
Frequency (GHz)

Range (GHz) [T Ref/itin  Dat/Avg Mods Sweep Pta  #5upa/Mode Pasition
1= MC-BE) /3B 18718 PERK/F M

ERK/Fur Avg(RHS)  Aut 9B kRl ¥bdegs

Range (BHz) FBUAEU Ref/itin  Del/fvg Node Sweep Pla  upsMode Position
3:F18 Ni-6dB)/3k 692 PEFK/Par Awg(RHS)  hut B HAH E-36Bdegs H

BLE 2462 _iMbps, DAT 38915 15 Jun 2618 Rev 9.5 15 Jun 2819

HORIZONTAL

<UL Frement - Chamber T 2819 Aug 4 19:18:28

11
Rodiated Emissions 3-Meters

Project Number: 12857633
2 i aTrir—

Canfig:EUT + Suppart Equipment
Made :BLE_2482_1Mbps

95 | Tested by 23653 DC

(dBull/m)
[=)]
(9]

Avg Limit (dBul/m)

3 -
(=]
4 ]
35| K R
25
1 8 8
Frequency (GHz)
Range (GHz) [T Ref/ftin  Dat/Avg Mods Sweep Pta  #5upa/Mode Pasition Range (Bz) [T Ref/itin  Del/fvg Node Sweep Pls  ®upaMode  Position
BLE 2482 1Mbps DAT 38515 15 Jun 2018 Rev 9.5 15 Jun 2819

VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) dB) Reading (dBuVv/m) dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuv/m)
1 *2.70882 41.87 PK2 29.6 -25.2 0 46.27 - - 74 -27.73 346 390 H
*2.70894 31.12 MAv1 29.6 -25.2 1.86 37.38 54 -16.62 - - 346 390 H
4 *1.70006 42.27 PK2 25.9 -25.8 0 42.37 - - 74 -31.63 151 350 \%
*1.69875 31.42 MAv1 25.9 -25.8 1.86 33.38 54 -20.62 - - 151 350 \%
2 *4.98549 45.03 PK2 35 -30.2 0 49.83 - - 74 -24.17 170 101 H
*4.98233 31.84 MAv1 35 -30.2 1.86 38.5 54 -15.5 - - 170 101 H
3 *8.26126 35.47 PK2 38.3 -26.1 0 47.67 - - 74 -26.33 214 213 H
*8.25877 23.19 MAv1 38.3 -26.1 1.86 37.25 54 -16.75 - - 214 213 H
5 *4.98449 42.71 PK2 35 -30.2 0 47.51 - - 74 -26.49 198 187 \%
*4.98325 29.78 MAv1 35 -30.2 1.86 36.44 54 -17.56 - - 198 187 Y
6 *7.57957 32.97 PK2 37.3 -27.1 0 43.17 - - 74 -30.83 89 346 \%
*7.57921 22.62 MAv1 37.3 -27.1 1.86 34.68 54 -19.32 - 89 346 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12857633-E1V2

FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

MID CHANNEL RESULTS

[

_UL Fremont - Chamber I

2819 fug 4

11:21:87

Project Number: 12857633

Rodiated Emissions 3-Meters

2 Iy rreTississy
Canfig EUT + Support Equiprent
Made :BLE_2448_1Mbps
a5 | Tested by:23653 OO
L] OO UOUU U OsOUOOOOTPUOY O POOOUOU S OOOUOOSSTIOS SUUTSSUSROIOS SUUUSOOOOOOO SN S O
eak Limit Bull
F5e . -
~
E
3 ¢
3 65
=]
T
~ Avg Limit (dBul/m)
55

1 8 8
Frequency (GHz)
Fange (6Fz) Rel/ALin Dnt/Avg Fods Soop Pis  Taupe/tbde Fasition Forge (6z) FENA Ref/Riin Oel/ug fode Sercp Flo ®wpolfode Fooition
143 7718 PERFur Aug(R)  Auts B PR B-¥ldege H | 3:318 Hi-EdE) /8972 PERK/Par Rug RS Ruto g Bk B-3EBdegs ¢
BLE 2498 fMbps DAT 38915 15 Jun 2018 Rev 9.5 15 Jun 2819
IWRUL Fremant - Chamker I 2819 Aug 4 11:21:87
Radiated Emissions 3-Meters
Project Number: 12857633
2 Iy rreTississy
Canfig:EUT + Support Equipment
Vade :BLE_2448_1Mbps
g5 | Tested by 23653 DC
S R s T T T T
eak Limit Bull/m)
A
£
3 -
3 65
©
o
= Avg Limit (dBul/m)
55
45.... S - E
4 5
= =1
B R TP T ooy i il et T T TRET < TP
25
1 8 8
Frequency (GHz)
Fange (62 FEUAEN Rel/Atin Dnt/hvg Fods Soop Pis  Taupe/tbde Fasition Forge (6z) FENA Ref/Riin Oel/ug fode Sercp Flo ®wpolfoke Fooition
BLE 2448 1Mbps DAT 38515 15 Jun 2018 Rev 9.5 15 Jun 2819

VERTICAL
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REPORT NO: 12857633-E1V2 DATE: 9/26/2019
FCC ID: C3K1873 IC: 3048A-1873

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading EMC4294 tr/Pad (dB) dB) Reading (dBuVv/m) dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuv/m)
3 9.5745 33.93 PK2 37.1 -23 0 48.03 - - - - 150 302 H
1 *3.60133 41.19 PK2 33.4 -32.3 0 42.29 - - 74 -31.71 233 121 H
*3.60123 30.94 MAv1 33.4 -32.3 1.86 33.9 54 -20.1 - - 233 121 H
2 *4.99428 44.67 PK2 34.1 -30.4 0 48.37 - - 74 -25.63 244 282 H
*4.99401 31.53 MAv1 34.1 -30.4 1.86 37.09 54 -16.91 - 244 282 H
6 10.43983 33.47 PK2 37.6 -22.9 0 48.17 - - - - 358 268 \%
4 *3.78887 38.1 PK2 33.3 -31.4 0 40 - - 74 -34 53 244 \%
*3.78837 27.67 MAv1 333 -31.4 1.86 31.43 54 -22.57 - - 53 244 \Y
5 *4.98153 43.46 PK2 34.1 -30.5 0 47.06 - - 74 -26.94 158 157 \%
*4.98614 29.94 MAv1 34.1 -30.4 1.86 355 54 -18.5 - 158 157 Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12857633-E1V2 DATE: 9/26/2019
FCC ID: C3K1873 IC: 3048A-1873

HIGH CHANNEL RESULTS

IWRUL Fremont - Chamber I 2019 Aug 4 12:18:86
Rodioted Emissions 3-Meters
Froject Number: 12857633
o vl
Canfig:EUT + Support Equipment
Made :BLE_2486_1Mbps
a5 | Tested by 23653 DC
1 0 S S
eak Limit Bul
75k =
n
E
> c
3 65
[+5]
o
= Avg Limit (dBul/m)
55

1 16 18

Frequency (GHz)
Fange (GHo) Ref/itin  Dnt/fvg Fods Suoep Pis fSupa/fbde  Pasition Farge (5] FENATES Ref/ftin  Dol/fvg Hode Semop Fls ®uplfoke  Fosition
12 B7/18 PERK/Pur Avg(RMS)  Adtc 9Bt HAH B-¥ldegs | 3318 Hi-EdE) /8972 PERK/Far Aug(RHS)  futo e MAH B-3EBdegs ¢
BLE 2488 iMbps DAT 38515 15 Jun 2018 Rev 9.5 15 Jun 2819
IWRUL Fremont - Chamber I 2019 Aug 4 12:18:86
Rodioted Emissions 3-Meters
Froject Number: 12857633
S S A Client:Hicrosoft
Canfig:EUT + Support Equipment
Mode :BLE_2488_1Mbps
g5 | Tested by 23653 DC
T T S S E
ok Limit Buld/m)
75k S
~
E
> c
3 65
o
o -
- Avg Limit (dBul/m)
55
45| - g
4 5
o =]
35— P T TORTY gaa
25
1 T 8
Frequency (GHz)
Fange (GHo) BB Ref/#tin  Dat/fvg Fods ) Pis foupa/fbde Pasition Farge (5] FENATEY Ref/ftin  Dol/fvg Hode Semop Fls ®upolfoke  Fosition
BLE 2488 iMbps DAT 38515 15 Jun 2018 Rev 9.5 15 Jun 2819

VERTICAL
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REPORT NO: 12857633-E1V2 DATE: 9/26/2019
FCC ID: C3K1873 IC: 3048A-1873

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) dB) Reading (dBuVv/m) dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuv/m)
1 *4.9937 43.82 PK2 35 -30 0 48.82 - - 74 -25.18 225 236 H
*4.99212 31.54 MAv1 35 -30 1.86 38.4 54 -15.6 - - 225 236 H
2 *7.46247 33.41 PK2 375 -27.2 0 43.71 - - 74 -30.29 169 203 H
*7.45909 22.9 MAv1 375 -27.2 1.86 35.06 54 -18.94 - - 169 203 H
3 *11.0549 31.2 PK2 39.1 -22.9 0 47.4 - - 74 -26.6 14 367 H
*11.0559 20.93 MAv1 39.1 -22.9 1.86 38.99 54 -15.01 - - 14 367 H
6 10.43996 34.65 PK2 38.3 -24.4 0 48.55 - - - 48 207 \%
4 *4.99999 43.71 PK2 35.1 -29.9 0 48.91 - - 74 -25.09 156 128 \Y
*4.99496 30.99 MAv1 35 -30 1.86 37.85 54 -16.15 - - 156 128 \%
5 *7.32134 33.47 PK2 38 -27.1 0 44.37 - - 74 -29.63 10 353 Y
*7.31974 23.72 MAv1 38 -27.1 1.86 36.48 54 -17.52 - - 10 353 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

9.3. SPURIOUS EMISSIONS FOR COLLOCATION

TEST-CASE CONDITIONS

Test Case # Antenna Mode Frt(e:”u:zr;cy
1 Antenna 1 BLE, & WLAN 5GHz, 11n HT20 2440 & 5500
Antenna 1 BLE 2440
2 Antenna 2 WLAN 2.4GHz, 11g 2437
Antenna 1 BLE 2440
3 Antenna 2 WLAN 5GHz, 11n HT20 5500

For simultaneous transmission of any BLE (2.4GHz) and WLAN (2.4 GHz) bands, and BLE
(2.4GHz) and WLAN (5GHz) bands, investigation has been performed and no noticeable new

emission was found.
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REPORT NO: 12857633-E1V2

FCC

ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

9.4.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

13
1
]

5

u

F:

° 3

3

18]

o

- 1
—1

FCC 15.2A9 Bslow 38MHz . TST

la_IL Fremont - Chamber I 2819 Aug 5 13:33:59
RF Emissions
Project Number: 12857633
2] Client :Microsoft
Config:EUT + Support Equipment
Hade:BLE U Cose
B Tested by:26792 KN
I Feok Linit CdBulim)
) T——— SN
Lo : :
8 i i i i d ;
z”\-_u‘asf‘w&-zhﬂmv
B i | MNMM@L
BEB1 1 1 18 L]
Freguency (MHz)
Hange (HMHz) Ref/Attn Dty Fade ueep Pts faups/Mode Fasition Range (Hz) REUAB Ref/Ritn  Del/fvg Hode Sunep Pis  Fups/Mode Fosition
1- Bas- 15 9174 FERK/Pur fvg(RNS)  Bémsec(fulo) 1Bk HEXH B-JBdegs.
2:.15-.49 e PEFK/Pur fvg(RHS)  Aulo 27k HaH B-36Bdeqs 7:1-1.785 PER/Pur fvg(FHS)  futo 16k HeiH B-JE8degs
3400 an/e FERK/Par Q(R5)  Ruto JL - idegs 8.1 765-% PERK Pur Mg(HS)  Auto e Mo a

wf4337 21 Jun 2819

Rev 9.5 15 Jun 2819

ANTENNA- TWO

ORIENTATIONS

FACE ON/FACE OFF

Below 30MHz Data

Marke Frequency Meter Det Loop Cables Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
r (MHz) Reading Antenna w/ Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuv) (ACF) PREO018 300m (dBuVolts) (dBuv/m (dBuv/m (dBuv/im (dBuVv/im
0175 ) ) ) )
(dB)
1 .0122 19.56 Pk 59.9 -32.4 -80 -32.94 65.85 -98.79 45.85 -78.79 0-360
5 .01616 17.56 Pk 59.3 -32.4 -80 -35.54 63.42 -98.96 43.42 -78.96 0-360
6 12623 6.8 Pk 55.6 -31.9 -80 -49.5 - - - - 45.6 -95.1 25.6 -75.1 0-360
2 .01214 23.18 Pk 59.9 -32.4 -80 -29.32 65.9 -95.22 45.9 -75.22 0-360
7 .01616 13.89 Pk 59.3 -32.4 -80 -39.21 63.42 -102.63 43.42 -82.63 0-360
8 .06592 8.41 Pk 55.9 -32 -80 -47.69 51.21 -98.9 31.21 -78.9 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Cables w/ Dist Corr Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna PRE0180175 30m (dB) Reading (dBuV/m) (dB) (Degs)
(dBuv) (ACF) (dB) 40Log (dBuVolts)
3 2.69012 23.96 Pk 39.7 -31.7 -40 -8.04 29.5 -37.54 0-360
4 2.68802 20.85 Pk 39.7 -31.7 -40 -11.15 29.5 -40.65 0-360

Pk - Peak detector
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REPORT NO: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

9.5. WORST CASE BELOW 1 GHZ

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

UL Fremont - Chamber T

2019 Aug 9 11:83:08

APk TEBGU M)

(dBull/m)
N
(9]

Rodiated Emissions - 3 Meters

Project Number: 12857633
“TlClient Microsoft

Config:EUT + Support Equipment
Made :BLE Uarst Cose

| Tested by 23653 DC

WSW’ - *F"M"WL{WLWW{' W’*WWM s s R

IS
>
38 189 1864
Frequency (MHz)
Range (MHz) [ Ref/ftin  Dat/Avg Mods Pta  #5upa/Mode Pasition Range (Mz] [T Ref/itin  Del/fvg Node Pls  ®upaMode  Position
\:]{JEZ 128k (-5E/1H 97/18 PERK /LogPur—ideo ﬂ\aec\k no) 43 MR 8-XBdegs H 3:208- 1008 128k (-6a8)/1M  97/18 PEAKA ng’ r-Uidea 1 \sa.fkl. BoOE  MAXH B-3bBdegs H

FCC Port!5C 38-108EMHz TST 38815 15 Jul 2614

Rev 9.5 15 Jun 2619

HORIZONTAL

gRUL Fremont - Chamber I 2019 Aug 9 11:83:86
Rodioted Emissions - 3 Meters
Froject Number: 12857633
85 “1Client Microsoft
Canfig EUT + Sugport Equipment
Made:BLE _Worst Cose
75 | Tested by 23653 DC
Y3 USRS S U S S S S
55| =
-
E
N
3 A4S aPke LT TEBGY ) f
[+5]
o
35
4
o
25| TS S SN S S S
il {l' wlmfm
VAR TR A LR i " T WATE O IO T s SOt OSSR NSNS SR NUS SO S
" Py [T AT
M L
=
5
38 189 1888
Frequency (MHz)
Tange 1) RN el /Alin  Dut/hvg Fods Swop Pio Toupaltods Pasilion Forge (] FELE Ref/Atin  Dellfvg flode Sep Plo WupoMods  Fosltion
FCC Port!5C 38-1B8EMHz 75T 36915 15 Jul 26814 Rew 9.5 15 Jun 2619

VERTICAL
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REPORT NO: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

Below 1GHz Data

Marker Frequency Meter Det AF Amp Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184971 (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 192.392 49.67 Pk 17.1 -30.3 36.47 43.52 -7.05 0-360 100 H

192.3613 50.31 Qp 17.1 -30.3 37.11 43.52 -6.41 189 118 H
4 192.3495 41.18 Pk 17.1 -30.3 27.98 43.52 -15.54 0-360 102 \
2 * 242.7056 46.24 Pk 17.6 -30 33.84 46.02 12.18 0-360 102 H
3 865.9866 32.55 Pk 27.7 -27.5 32.75 46.02 13.27 0-360 299 H
5 319.9156 39.1 Pk 19.8 -29.8 29.1 46.02 16.92 0-360 200 \
6 866.6867 31.85 Pk 27.6 -27.5 31.95 46.02 -14.07 0-360 102 \

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

Qp - Quasi-Peak detector
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REPORT NO: 12857633-E1V2 DATE: 9/26/2019
FCC ID: C3K1873 IC: 3048A-1873

9.6. WORST CASE 18-26 GHZ

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

UL Fremont — Chamber I 2819 Aug & B7:58: 88
RF Emissions

| Ordar Number: 12857633
95 T Client :Microsaft
: Configurat ion:EUT + Support Equipment.

H Made:BLE lorat Case
] = Ll . L Tested by / SMN:2A792 KN

(dBuWolt=) Horizontal

Frequency CGHz)

B N Wl b R Bk Rl g3 N kA bfghh G e Bekb Fedio

Rev 8.5 15 Jun 2819

ELE lorat Cose 18-26G.0DAT

HORIZONTAL

UL Fremont — Chamber I 2819 Aug 5 B7:58:88
RF Emissions

Ordar Number: 12857633
e Client:Microsoft

: Configuratiom:EUT + Support Equipment
Mode:ELE Uorzt Case
T R R RRE Tested by 7/ SMN:2A792 KN

a

gl lmek Limit M)

O PO

gl fva Limie ColBulbim)

T

CdBulalte) Uertical

BT - T VT St D YT S TR RPY [P

e

Bp i BN kil Mfgha b Po Fol P il N kit WAghn  Gm R feke Fedn

BLE Worat Cose 18-26G.0AT Rev 9.5 15 Jun 2819

VERTICAL
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REPORT NO: 12857633-E1V2 DATE: 9/26/2019
FCC ID: C3K1873 IC: 3048A-1873

18 - 26GHz DATA

Marker Frequency Meter Det AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading PRE018218 (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) 8 (dB/m) (dBuVolts)
1 21.32978 70.72 Pk 33.6 -57.2 -9.5 37.62 54 -16.38 74 -36.38
2 19.20889 70.4 Pk 33.1 -57.4 -9.5 36.6 54 -17.4 74 -37.4
3 24.63911 69.53 Pk 34.8 -55.9 -9.5 38.93 54 -15.07 74 -35.07
4 18.27378 72.01 Pk 32.9 -59.7 -9.5 35.71 54 -18.29 74 -38.29
5 21.74845 70.04 Pk 33.9 -57.4 -9.5 37.04 54 -16.96 74 -36.96
6 22.85956 70.24 Pk 34.3 -57.4 -9.5 37.64 54 -16.36 74 -36.36

Qp - Quasi-Peak detector
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REPORT NO: 12857633-E1V2 DATE: 9/26/2019
FCC ID: C3K1873 IC: 3048A-1873

10. 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: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

10.1.1. AC Power Line Norm

LINE 1 RESULTS

IPP‘JL Fremaont, CA CE RU:’.m 8 Aug 2819 882820
Conducted RFI Uoltage
el e e T
| | EUT Config:EUT + Support Equipment
| | Test Uolt7/Freq: | 2BUAC/6BEHz
92 ; : Test By:19498 ER
78— : e
S BT
u LT
c - ! i
3 5] | e et S e
2 - 3 :
a | |
T 36 e
T 7
. : i‘ﬁ%{m\" L
W it My
o / L Ry
6
15 38
Frequency (MHz)
Ronge (MHz) RRU/URY Ref/fitn  Det/fvg Mode Sueep Pis  #5ups/Mode  Lobel Ronge CHHz) FRUARU Ref/fittn  Det/fvg Hode Summp Pts  45upa/Mode  Lobel
5-38 Gke(-5dB) 82118 o 1a/2 25kHz  13.3% 1/WR] Lire-LI
FCC1S CE Closs B 158kHz-38MHz Stepping TST 38915 24 Feb 2816 Rev 8.5 26 Moy 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .62475 26.26 Qp 0 0 10.1 36.36 56 -19.64 - -
2 .6225 24.51 Ca 0 0 10.1 34.61 - - 46 -11.39
3 1.28625 13.76 Qp 0 1 10.1 23.96 56 -32.04 - -
4 1.203 10.16 Ca 0 1 10.1 20.36 - - 46 -25.64
5 1.824 17.63 Qp 0 1 10.1 27.83 56 -28.17 - -
6 1.82625 13.39 Ca 0 1 10.1 23.59 - - 46 -22.41
7 2.7645 16.98 Qp 0 1 10.1 27.18 56 -28.82 - -
8 2.6385 13.72 Ca 0 1 10.1 23.92 - - 46 -22.08
9 3.651 14.73 Qp 0 1 10.1 24.93 56 -31.07 - -
10 3.6555 8.3 Ca 0 1 10.1 18.5 - - 46 -27.5
11 13.56 23.28 Qp 1 .2 10.2 33.78 60 -26.22 - -
12 13.56 14.91 Ca 1 .2 10.2 25.41 - - 50 -24.59

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 11 and 12, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 12857633-E1V2
FCC ID: C3K1873

DATE: 9/26/2019
IC: 3048A-1873

LINE 2 RESULTS

IPP‘JL Fremaont, CA CE RU:’.m 8 Aug 2819 882820
i Conducted RFI Uoltage
- Project No:12857633
L 1 S A €1 7omt Name Ml aromsft
EUT Config:EUT + Support Equipment
: : HE : Test Uolt/Freq: 128UAC/6EHz
9ol i ; O R—————— Test By:19498 ER
T8y S —
T e
1 [
S i
J 5Ape e
3
% BE‘ ,,,,,,,,,,,,,,,,
i e T e S S S SO
8 ,,,,,,,,
6|
15 1 8 38
Frequency (MHz)
Fange (MHz! CETEN Ref/fitn  Det/fvg Mode Sueep Pt #5wpaiMode  Lokel Ronge CHHz) RBU/UEU Ref/fttn  Det/Rvg Hode Sueep Pis  4Swps/Mode  Label
FCC1S CE Closs B 158kHz-38MHz Stepping. TST 38915 24 Feb 2816 Fev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .62475 27.25 Qp 0 0 10.1 37.35 56 -18.65 - -
14 .62475 25.51 Ca 0 0 10.1 35.61 - - 46 -10.39
15 1.82175 11.56 Qp 0 1 10.1 21.76 56 -34.24 - -
16 1.82175 8.65 Ca 0 1 10.1 18.85 - - 46 -27.15
17 2.45175 16.5 Qp 0 1 10.1 26.7 56 -29.3 - -
18 2.4495 12.53 Ca 0 1 10.1 22.73 - - 46 -23.27
19 2.7645 17.72 Qp 0 1 10.1 27.92 56 -28.08 - -
20 2.7645 14.14 Ca 0 1 10.1 24.34 - - 46 -21.66
21 3.0795 17.68 Qp 0 1 10.1 27.88 56 -28.12 - -
22 3.07725 11.06 Ca 0 1 10.1 21.26 - - 46 -24.74
23 13.56 26.86 Qp 1 .2 10.2 37.36 60 -22.64 - -
24 13.56 18.39 Ca 1 .2 10.2 28.89 - - 50 -21.11

Qp - Quasi-Peak detector
Ca - CISPR average detection

NOTE: Markers 23 and 24, 13.56MHz is an external NFC signal unrelated to the EUT.
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