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ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 15 SUBPART C AND INDUSTRY CANADA RSS 210

REQUIREMENT
OF
Applicant: Microspft Corporation
One Microsoft Way, Redmond, WA 98052-6399 USA
Product Name: Portable Computing Device
Brand Name: Microsoft
Model No.: 1926
Model Difference: N/A
FCC ID: C3K1926
IC: 3048A-1926
Report Number: T191120N03
FCC Rule Part: §15.225
IC Rule: RSS-210 issue 10 Annex B B.6 Dec. 2019
Issue Date: Apr. 13, 2020
Date of Test: Nov. 21, 2019

Date of EUT Received: Nov. 20, 2019

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. The test data, data evaluation, test
procedures, and equipment configurations shown in this report were made in accordance
with the procedures given in ANSI C63.10:2013 and the energy emitted by the sample EUT
tested as described in this report is in compliance with conducted and radiated emission
limits.

The test results of this report relate only to the tested sample identified in this report.
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1 GENERAL INFORMATION
1.1 Product Description

General:

Product Name: Portable Computing Device

Brand Name: Microsoft

Model No.: 1926

Model Difference: N/A

HW Version (Product ) EV2

SW Version (Product ) Windows 10 Pro

HW Version (Radio ) EV2

SW Version (Radio ) 99.0.49.7/21.60.1.1

Radio Test Tool & Version | DRTU 11.1941.0-10270

NFC Driver Version 12.0.5.0
7.66Vdc from Rechargeable Lithium-lon Polymer
Battery or 15V from AC/DC Adapter

Power Supply: Battery: | Model No.: DYNUO1, Supplier: DYNAPACK
Adapter: Model No.: 1735, Supplier: LITEON

Note:
This report is for host FCC ID: C3K1926 which contains the module FCC ID: C3K1901.
This report is for host IC: 3048A-1926 which contains the module IC: 3048A-1901.

NFC:
Operating Frequency: 13.56MHz
Transmit Power: < 84dBuV/m at 30m.
Number of Channels: 1
Antenna Type: Loop Antenna
Modulation Type: ASK
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1.2 Test Methodology of Applied Standards
FCC Part 15, Subpart C §15.225

RSS-210 issue 10 Annex B B.6 Dec. 2019
RSS-Gen. issue 5 Amendment 1, Mar. 2019
ANSI C63.10:2013

Note: All test items have been performed and recorded as per the above standards.

1.3 Test Facility

Compliance Certification Services Inc. Tainan Laboratory
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

OATS: Compliance Certification Services Inc. Tainan Laboratory
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

FCC Designation Number: TW1109
ISED#: 2324H

1.4 Special Accessories

AC Adapter is used while the test is conducted and there is no other accessory
attached. This is the worst case condition.

1.5 Equipment Modifications
There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION

2.1 EUT Configuration
The EUT is configured to operate in a continuous transmission mode. EUT
placement and various angles were checked to find worst mode where the
emission characteristics are maximized.

2.2 EUT Exercise

Enable EUT NFC function via Windows and use a tag next to the EUT NFC
antenna to manipulate the EUT into continuous transmit mode.

2.3 Test Procedure
2.3.1 Conducted Emissions

EUT is a placed on turn table which is 0.8 m above ground plane. Connected to the
public utility (AC) power line, the spacing between EUT is 10cm. Power cable were
bundle 30 to 40cm and draped over the back edge of test table, and through
section 2.2 the EUT is being exercise. Conducted emissions from the EUT
measured in the frequency range between 0.15 MHz and 30MHz, The CISPR
Quasi-Peak and Average detector mode is employed according to §15.207. The
two LISNs provide 50 ohm/ 50uH of coupling impedance for the measuring
instrument. Both lines of the power mains connected to the EUT were checked for
maximum conducted interference.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane and been
measured in the frequency range between 0.009MHz to 30MHz and 30MHz to
1GHz. The turn table shall rotate 360 degrees to determine the position of
maximum emission level. EUT is set 3m away from the receiving antenna which
varied from 1m to 4m to find out the highest emission. And also, each emission was
to be maximized by changing the polarization of receiving antenna both horizontal
and vertical.

2.4 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.
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2.5 Configuration of Tested System
Fig. 2-1 Radiated Emission

EUT

Fig. 2-2 AC Power Line Conducted Emission

EUT

Table 2-1 Equipment Used in Tested System
ltem| Equipment Mfr/Brand |Model/ Type No.| Series No. |Data Cable| Power Cord

NFC Test
Software

N/A N/A N/A N/A N/A
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FCC Rules IC Rules Description Of Test Result
§15.207 RSS-Gen § 8.8 AC Power Line Conducted | &0 biant
mission
§15.225 (a)-(d) RSS210 Annex B B.6 Radiated Emission Compliant
§15.209 RSS-Gen § 8.9 Radiated Emission Limits, | 000
general requirement
§15.225 (e) RSS-Gen § 8.11 Frequency Stability Compliant
§2.1049 i 20 dB & 99% OCCUPIED .
§15.215 (c) RSS-Gen § 6.7 BANDWIDTH Compliant
§15.203 RSS-Gen § 6.8 Antenna Requirement Compliant

4 DESCRIPTION OF TEST MODES
4.1 The Worst Test Modes and Channel Details
1. The EUT stay in continuous transmission mode.
2. The frequency 13.56 MHz is the default channel to test, where it is the only manipulative
channel as this application supports.
3. Only one configuration is supported/applicable as follows.

RADIATED EMISSION TEST
AVAILABLE | TESTED
MODE CHANNEL | CHANNEL | MODULATION
NFC-OFF/ON 1 1 ASK
FREQUENCY STABILITY
AVAILABLE | TESTED
MODE CHANNEL | CHANNEL | MODULATION
NFC 1 1 ASK
20dB BANDWIDTH
AVAILABLE | TESTED
MODE CHANNEL | CHANNEL | MODULATION
NFC 1 1 ASK

The field strength of spurious radiation emission was measured as EUT stand-up position (H,
E1 mode) and lie down position (E2 mode) for NFC Transmitter for channel the worst case H
position was reported.
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5 MEASUREMENT UNCERTAINTY

AC Power Line Conducted +1.6dB
Emission o
Frequency Stability +- 112 Hz
o)
20 dB & 99% OCCUPIED . £1.92 Hy
BANDWIDTH
Temperature +-1°C
Humidity *H-5%

Radiated Spurious Emission:

9kHz - 30MHz: +/- 2.6dB
30MHz - 200MHz: +/- 3.1dB
200MHz -1000MHz: +/- 2.7dB
1GHz-6GHz: +/- 2.7dB

Measurement uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.

RAE R TRRET - IR I S W ¢ FES S M RN A Bk S EIMRET ST ¢ oF STAR S

This documant is sswed by the Company subject to its General Conditions of Service printed cvedeal. available on mquest or accessible a wew sgs.comterms_and_conditions, him and for slectronic
fosmal documents, subject 1o Terms and Conditions for Elecironic Documents af www sgs comfierms_a-document him. Atlention is drswn o the imitaton of liability, indemnafication and jurisdiction issues
defined therain. Any hoder of this document ts advised that infeemation cantained heseon reflects the Compary's findings at the time of s IMersention ondy and within the limits of Chent's instrections, ¥
any. The Company’s sola responaibility ks to #s Clent and this document does not exonaerate pastes to a iransaction from exercising all their rights and obligations. under the iransaction documaents, Ths
document cannod ba reproduced excepd in full, without prior writhen approval of the Campany. Any unauthorized aBieration, forgeny of falsification of the content or appesnance of this documant is unlawiul
and offanders may ba prosecuted o the fullest extent of the lew

omgillance Cartification Service ing | No.8, Jiucengling, Xinhua District, Tainan City 712, Taiwan / 71249 8
EirHitmisH meq| t:(886-6) 5802-201 f:(886-6) 5802-202 www.sgs.tw www.ccsrf.com
[ Wmker of the 553 Group (565 SA)



Report No.: T191120N03
Page 10 of 48

6 CONDUCTED EMISSION TEST

6.1 Standard Applicable:

Frequency range within 150kHz to 30MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
510 30 60 50

Note

MHz.

1.The lower limit shall apply at the transition frequencies

2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50

6.2 Measurement Equipment Used:

Conducted Emission room #1
EQUIPMENT MODEL | SERIAL
TYPE MFR NUMBER | NUMBER | LAST CAL. | CAL DUE.
BN%gb‘;:X'a' CCS BNC50 11 02/25/2019 | 02/24/2020
EMI Test R&S ESCS30 | 100348 | 02/19/2019 | 02/18/2020
Receiver
LISN SCHWARZBECK | NNLK8130 | 8130124 | 01/02/2019 | 01/01/2020
LISN FCC FCC_'3L2'j°’2N'5O 08009 | 06/12/2019 | 06/11/2020
Pulse Limiter R&S ESH3-Z2 | 100116 | 02/25/2019 | 02/24/2020
Software e3(6.101222)

6.3 EUT Setup:

1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the
rear of the table.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4 Test SET-UP (Block Diagram of Configuration)

<«— Vertical Reference

40 cm EMI Test
EUT Receiver
| A |
80 cm
LISN I

Reference Ground Plan

For the actual test configuration, please refer to the related item — Photographs of the Test Configuration.

6.5 Measurement Procedure:

1. The EUT was placed on a table which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all frequency measured were complete.

4. Peak values are being compared against the QP limit.

6.6 Measurement Result:

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit
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AC POWER LINE CONDUCTED EMISSION TEST DATA

Operation Mode: INFC mode Test By: Leo Wang

Site: CON 1 Test Voltage:120Vac/60Hz

M/N: 1926 Mode:NFC ON

POL: LINE Engineer:Leo Wang Temp:24.4 Humidity:67%

REMARK:

Data: 5 File: C:\Users\Weici_Lo. TWPCCTP0001224\Desktop\e3\Test Datal$fi £;\ITE\SGS\C3K1926.EM6 |

wLeveI (dBuV) Date: 2019-12-27
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70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading C.F Result Limit Over Detector
Level Limit
MHz dBuVv dB dBuVv dBuVv dB
0.151 38.63 8.78 47.41 55.96 -8.55 Average
0.151 53.94 8.78 62.72 65.96 -3.24 QP
0.195 30.52 8.81 39.33 53.80 -14.47 Average
0.195 45.90 8.81 54.71 63.80 -9.09 QP
0.227 27.73 8.83 36.56 52.57 -16.01 Average
0.227 40.16 8.83 48.99 62.57 -13.58 QP
0.356 18.55 8.91 27.46 48.83 -21.37 Average
0.356 31.55 8.91 40.46 58.83 -18.37 QP
0.505 8.14 8.98 17.12 46.00 -28.88 Average
0.505 21.71 8.98 30.69 56.00 -25.31 QP
4.874 1.67 9.51 11.18 46.00 -34.82 Average
4.874 1.07 9.51 16.58 56.00 -39.42 QP
19.326 30.30 10.00 40.30 50.00 -9.70 Average
19.326 36.30 10.00 46.30 60.00 -13.70 QP
CON
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Site: CON 1 Test Voltage:120Vac/60Hz
M/N: 1926 Mode :NFC ON
POL: NEUTRAL Engineer:Leo Wang Temp:24.4 Humidity:67%
REMARK:
Data: 6 File: C:\Users\Weici_Lo. TWPCCTP0001224\Desktop\e3\Test Datal$f 25\ TE\SG S\C3K1926.EM6 |
aoLeveI (dBuV) Date: 2019-12-27
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70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Freq Reading C.F Result Limit Over Detector
Level Limit
MHz dBuV dB dBuV dBuV dB
0.153 37.50 8.78 46.28 55.82 -9.54 Average
0.153 52.14 8.78 60.92 65.82 -4.90 QP
0.195 29.22 8.81 38.03 53.80 -15.717 Average
0.195 44.74 8.81 53.55 63.80 -10.25 QP
0.224 26.10 8.83 34.93 52.66 -17.73 Average
0.224 39.23 8.83 48.06 62.66 -14.60 QP
0.356 17.51 8.91 26.42 48.83 -22.41 Average
0.356 30.40 8.91 39.31 58.83 -19.52 QP
3.565 0.12 9.39 9.51 46.00 -36.49 Average
3.565 7.70 9.39 17.09 56.00 -38.91 QP
9.861 7.17 9.69 16.86 50.00 -33.14 Average
9.861 12.94 9.69 22.63 60.00 -37.37 QP
19.224 28.97 9.99 38.96 50.00 -11.04 Average
19.224 35.60 9.99 45.59 60.00 -14.41 QP
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Site: CON 1 Test Voltage:230Vac/50Hz
M/N: 1926 Mode :NFC OFF
POL: LINE Engineer:Leo Wang Temp:24.4 Humidity:67%
REMARK:
Data: 8 File: C:\Users\Weici_Lo. TWPCCTP0001224\Desktople3\ Test Datal$f & I TE\SGSIC3K1926.EM6 |
aoLeveI (dBuV) Date: 2019-12-27
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70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading C.F Result Limit Over Detector
Level Limit

MHz dBuv dB dBuVv dBuVv dB
0.172 29.78 8.79 38.57 54.85 -16.28 Average
0.172 47.07 8.79 55.86 64.85 -8.99 QP
0.194 28.57 8.81 37.38 53.84 -16.46 Average
0.194 47.34 8.81 56.15 ©63.84 -7.69 QP
0.222 23.75 8.83 32.58 52.74 -20.16 Average
0.222 40.71 8.83 49.54 62.74 -13.20 QP
0.291 14.99 8.87 23.86 50.50 -26.64 Average
0.291 36.00 8.87 44.87 ©60.50 -15.63 QP
0.579 5.34 9.00 14.34 46.00 -31.606 Average
0.579 18.68 9.00 27.68 56.00 -28.32 QP
3.681 1.78 9.39 11.17 46.00 -34.83 Average
3.681 12.23 9.39 21.62 56.00 -34.38 QP

19.428 29.38 10.00 39.38 50.00 -10.62 Average
19.428 35.75 10.00 45.75 ©60.00 -14.25 QP
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Test Voltage:120Vac/60Hz

M/N: 1926

Mode :NFC OFF

POL: NEUTRAL

Engineer:Leo Wang Temp:24.4 Humidity:67%

REMARK:
Data: 7 File: C:\WUsers\Weici_Lo. TWPCCTP0001224\Desktople3\ Test Data\fk &5 \ITE\SGS\C3K1926.EM6 |
aoLevel (dBuVv) Date: 2019-12-27
70
Ty, j
) ' W%\A Hon!
'[“]H\'Lk et bt L NWWANMWW% \‘\M
20| T g ‘“-o«wwlfrw L f
i
10
70.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Freq Reading C.F Result Limit Over Detector
Level Limit
MHz dBuV dB dBuV dBuV dB
0.170 26.71 8.79 35.50 54.94 -19.44 Average
0.170 44.90 8.79 53.69 64.94 -11.25 QP
0.196 27.89 8.81 36.70 53.78 -17.08 Average
0.196 45.01 8.81 53.82 63.78 -9.96 QP
0.222 21.69 8.83 30.52 52.74 -22.22 Average
0.222 38.62 8.83 47.45 62.74 -15.29 QP
0.294 14.46 8.87 23.33 50.41 -27.08 Average
0.294 33.93 8.87 42.80 60.41 -17.61 QP
0.585 7.18 9.00 16.18 46.00 -29.82 Average
0.585 17.62 9.00 26.62 56.00 -29.38 QP
3.623 1.42 9.39 10.81 46.00 -35.19 Average
3.623 12.71 9.39 22.10 56.00 -33.90 QP
19.532 26.97 10.00 36.97 50.00 -13.03 Average
19.532 32.80 10.00 42.80 60.00 -17.20 QP
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7 RADIATED TEST ITEMS

7.1
1.
2.

w

7.2

Measurement Procedure

Configure the EUT according to ANSI C63.10.

The EUT was placed on a turn table which is 0.8m above ground plane and been measured
in the frequency range between 0.009MHz to 30MHz and 30MHz to 1GHz.

. The turn table shall rotate 360 degrees to determine the position of maximum emission level.
. EUT is set 3m away from the receiving antenna which 9k-30MHz constant 1m height

30M-1GHz varied from 1m to 4m to find out the highest emission.

. Maximum procedure was performed on the six highest emissions to ensure EUT

compliance.

. And also, each emission was to be maximized by changing the polarization of receiving

antenna both horizontal and vertical.

. Repeat above procedures until all default test channel measured were complete.

Test SET-UP
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz
10m/3m
Turntable —
EUT
1m RTes.t
0.8 m eceiver
Ground Plan Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Mrad—
L am e T

Turntable - 1m to 4m
Spectrum K
Analyzer 0.8m | |

| —/'
Ground Plane \ Coaxial Cable

Unless otherwise stated the resulls shown in this test report refer only to the sample(s) tesled and such sample{s) are retained for 90 days only
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7.3 Measurement Equipment Used

966 Chamber
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Active Loop Antenna | ETS-LINDREN 6502 8905-2356 | 08/02/2019 | 08/01/2021
Amplifier EMC EMC330N 980691 10/28/2019 | 10/27/2020
Bi-log Antenna Sunol JB1 A031905 | 08/26/2019 | 08/25/2020
Cable CCSs CCS CB966B-1 | 05/28/2019 | 05/27/2020
EMI Test Receiver R&S ESCI 100221 | 05/06/2019 | 05/05/2020
EXA Spectrum
KEYSIGHT N9010A MY54430216| 07/18/2019 | 07/17/2020
Analyzer
Software e3 V6.101222
OATS6
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Active Loop Antenna | ETS-LINDREN 6502 8905-2356 | 08/02/2019 | 08/01/2021
Bi-Log Antenna Sunol JB1 A070506-2 | 08/26/2019 | 08/25/2020
EMI Test Receiver R&S ESCI 100221 | 05/06/2019 | 05/05/2020
Type N coxical cable Suhner CHA9513 6 01/25/2019 | 01/24/2020
Software e3V6.101222

Note: N.C.R refers to Not Calibrated Required.
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7.4 Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor and
subtracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the
measured reading. The basic equation with a sample calculation is as follows:

FS=RA+AF+CL-AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)
RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

The limit of the emission level is expressed in dBuV/m, which converts 20*log(uV/m)
Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dB/m) + Cable Loss(dB) — Pre_ Amplifier Gain(dB)
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7.5 Field Strength of Fundamental Emissions and Mask Measurement
7.5.1 Standard Applicable

LImI:l-Jles and specifiactions CFR 47 Part 15 section 15.225(a)-(d)
Frequency of Emission Field Strength | Field Strength | Field Strength
(MHz) (MV/m)at 30m |(dBupV/m)at 30m | (dBuV/m)at 3m
1.705~13.110 30 29.5 69.5
13.110~13.410 106 40.5 80.5
13.410~13.553 334 50.5 90.47
13.553~13.567 15848 84 124
13.567~13.710 334 50.5 90.47
13.710~14.010 106 40.5 80.5
14.010~30.00 30 29.5 69.5

Field strength of fundamental emissions limit:

The field strength of fundamental emissions shall not exceed 15848 micorvolts/meter at 30
meters. The Limit is converted to 124.00dBuV/m by offsetting the distance extrapolation
factor as measurement distance is taken place at 3 meters.

N =

© 0 N

Emission level in dBuV/m=20 log (uV/m)

Distance extrapolation factor = 40 log (required distance/ test distance) (dB)

The lower limit shall apply at the transition frequencies.

The measurement was undertaken in closer distance below 30MHz at 10m and 3m and
above 30MHz at 3m, where extrapolation factor is offset to convert the limit of the
measurement.

KDB 414788 D01 OATS and 3m semi-anechoic chamber 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. OATS and 3m SAC chamber testing had been
performed and 3m SAC measured test result is the worst case test result.

Emission level in dBuV/m=20 log (uV/m)

Distance extrapolation factor = 40 log (required distance/ test distance) (dB)

The lower limit shall apply at the transition frequencies.

The measurement was undertaken in closer distance at 3m, where extrapolation factor is
offset to convert the limit of the measurement.
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Radiated Mask for RSS 210 Annex B B6

(a) 15.848 millivolts/m (84 dBuV/m) at 30 m, within the band 13.553-13.567 MHz.

(b) 334 microvolts/m (50.5 dBuV/m) at 30 m, within the bands 13.410-13.553 MHz and
13.567-13.710 MHz.

(c) 106 microvolts/m (40.5 dBuV/m) at 30 m, within the bands 13.110-13.410 MHz and
13.710-14.010 MHz.

(d) RSS-Gen general field strength limits for frequencies outside the band 13.110-14.010
MHz.

Distance extrapolation = 40 *log (30/3) = 40 dB
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7.5.2 Field Strength of Fundamental Emission Measurement Result
3m Chamber

EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted. Huang
Standard :

Remark1 X

Remark?2 :

Remark3

1 40Level (dBuVim) Date: 2019-12-26

130

110]

90|

70

50

30

p

©13.553 13.555 13.567
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

1356 4342 1213 33555 -——— - Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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EUT/Model No.:1926 Site  :Chamber 966B
Test Mode ‘NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted.Huang
Standard :

Remark1 Y

Remark?2 :

Remark3

1 mLeveI (dBuVim) Date: 2019-12-26

130|

110

90|

70

50| 1

30

p

“13.553 13.665 13.6567
Frequency (MHz)

Freq Reading C.F Result Limit Margin Detector
MHz  dBuV dB dBuV dBuvV dB

1356 3465 1213 4678 -———- - Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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Standard distance

EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted.Huang
Standard X

Remark1 X

Remark?2 :

Remark3

1 40Level (dBuVim) Date: 2019-12-26

130

110]

90|

70

50

30

10

-10|

2043 553 13.555 13.567
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

13.56 342 1213 1555 84.00 -6845 Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted.Huang
Standard X

Remark1 Y

Remark?2 :

Remark3

1 40Level (dBuVim) Date: 2019-12-26

130

110]

90|

70

50

30

10 1

-10| |

2043 553 13.555 13.567
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

1396 -5.35 1213 6.78 84.00 -77.22 Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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7.5.3 Mask Measurement Result
3m Chamber

EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted. Huang
Standard

Remark1 X

Remark?2 :

Remark3

1 mLeveI (dBuVim) Date: 2019-12-26

130|

110

90|

70|

50 2 3

30

b

“13.31 134 13.5 136 13.7 13.81
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV  dBuV dB

1340 2368 1214 3582 - - Peak
1353 35.72 1212 4784 - Peak
1398 3282 1213 4495 -—- -—o Peak
13.72 2168 1211 3379 - Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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Standard distance

EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted.Huang
Standard :

Remark1 X

Remark?2 :

Remark3

Level (dBuVim) Date: 2019-12-26

100
90|

70

50

30

10| 2 3

-10 ‘ ‘

13.31 134 13.5 136 13.7 13.81
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

1340 -16.32 1214 -418 4050 -4468 Peak
1353 -4.28 1212 7.84 5050 -42.66 Peak
1358 -7.18 1213 495 5050 -45.55 Peak
1372 -1832 1211 -6.21 40.50 -46.71 Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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7.6 Radiated Emission Measurement
7.6.1 Standard Applicable

The field strength of any emission which appear outside of 13.553~13.567MHz Band shall
not exceed the general radiated emissions limits.

Frequency Field strength Distance
(MHz) (uV/m) (meters)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:
1. Emission level in dBuV/m=20 log (uV/m)

2. Distance extrapolation factor = 40 log (required distance/ test distance) (dB)
3.
4. The measurement was undertaken in closer distance at 3m, where extrapolation

The lower limit shall apply at the transition frequencies.

factor is offset to convert the limit of the measurement.

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla(s) are relained for 90 days only
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Radiated Emission Measurement
3m Chamber

EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-OFF Temp/Humi:24.5/56%

Polarity : Tested by:Ted. Huang
Standard :

Remark1 X
Remark?2 :
Remark3

1 40Level (dBuVim) Date: 2019-12-26
130

110

901

70

50

30

[i%)
Sl

10

. | |

70.009 0.02 0.05 0.1 0.2 05 1 2 5 10 20 30
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

0.01 6624 1859 8483 - - Peak
0.89 3024 1085 4109 - - Peak
272 1567 1088 2655 ——— Peak
966 2142 1239 3381 - Peak
1361 1577 1213 2790 -—— -— Peak
2507 914 1054 1968 - Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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EUT/Model No.:1926 Site  :Chamber 966B
Test Mode ‘NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted.Huang
Standard :

Remark1 X

Remark2

Remark3

1 mLeveI (dBuVim) Date: 2019-12-26

130|

110

90| 1

70]

50

30 ! 5

" | ||

70.009 0.02 0.05 0.1 0.2 05 1 2 5 10 20 30
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV  dBuV dB

0.01 65.86 1937 8523 - - Peak
0.86 29.26 1085 4011 -——- - Peak
284 16.26 1088 2714 -—— - Peak
955 21.56 1237 3393 —r- —or Peak
13.58 16.57 1213 2870 --——- - Peak
2512 9.27 1053 1980 -——- - Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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Standard distance

EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-OFF Temp/Humi:24.5/56%

Polarity : Tested by:Ted. Huang
Standard :

Remark1 X

Remark?2

Remark3

1 MLeveI (dBuVim) Date: 2019-12-26

90|

70

501

30 T

101
4

| ’

-10| ‘

o

3 0.009 0.02 0.05 0.1 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV  dBuV dB

0.01 -13.76 1859 4.83 4568 -40.85 Peak
089 976 10.85 1.09 28.63 -27.54 Peak
272 2433 10.88 -13.45 2954 -4299 Peak
9.66 -18.38 1239 -6.19 2954 -35.73 Peak
1361 -2423 1213 -1210 2954 -41.64 Peak
2507 -30.86 10.54 -20.32 2954 -49.86 Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity : Tested by:Ted.Huang
Standard

Remark1 X

Remark?2

Remark3

1 |lee\.I'eI (dBuVim) Date: 2019-12-26

90|

70|

S0

30 T FT ]

]

10{1
‘ 2

6

0.009 0.02 0.05 0.1 0.2 05 1 2 5 10 20 30
Frequency (MHz)

-10| ‘

-3

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

001 -14.14 1937 523 4711 -41.88 Peak
0.86 -10.75 1085 0.10 2889 -28.79 Peak
2.84 -23.74 1088 -12.86 29.594 -4240 Peak
955 -1844 1237 -6.07 2954 -35.61 Peak
1358 -2343 1213 -1130 2954 -40.84 Peak
2512 -30.72 1053 -2019 2954 -49.73 Peak

Note: LEVEL unite: dBuV/m = dBuA/m+51.5dB

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla{s) are retained for 90 days only.
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3m Chamber

EUT/Model No.:1926 Site  :Chamber 966B

Test Mode :NFC-OFF Temp/Humi:24.5/56%
Polarity ‘HORIZONTAL Tested by:Ted.Huang
Standard :

Remark1

Remark?2

Remark3

1aneveI (dBuVim) Date: 2019-11-21

110]

70

30

1001 4 5 5]
| | | |

730 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

43
|
|

Freq Reading C.F Result Limit Margin Detector
MHz  dBuV dB dBuvV dBuvV dB

5236 36.25 -30.84 541 40.00 -3459 QP
9912 46.67 -3044 1623 4350 -2727 QP
129.35 4425 -30.07 1418 4350 -29.32 QP
14348 3811 -2092 819 4350 -3531 QP
16969 3745 -2969 776 4350 -35.74 QP
28416 3834 -28092 942 4600 -36.58 QP
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EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-OFF Temp/Humi:24.5/56%
Polarity :VERTICAL Tested by:Ted.Huang
Standard :

Remark1

Remark2

Remark3

12nLeveI (dBuVim) Date: 2019-11-21

110

70

11

30

Y30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

5145 5249 -30.86 2163 4000 -1837 QP
11420 4255 -30.24 1231 4350 -31.19 QP
152.36 4525 -29.84 1541 4350 -28.09 QP
208.88 3488 -2940 548 4350 -38.02 QP
25123 3852 -2015 937 4600 -36.63 QP
300.63 4052 -28.80 11.72 46.00 -3428 QP
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EUT/Model No.:1926 Site  :Chamber 966B

Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity ‘HORIZONTAL Tested by:Ted.Huang
Standard :

Remark1

Remark?2

Remark3

Level (dBuVim) Date: 2019-11-21

120
110]

70|

11

30

10/ 4-5 6
| |

11 |

730 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

13
|

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

5250 36.76 -30.84 592 40.00 -34.08 QP
9882 4646 -3044 16.02 4350 -2748 QP
129.30 4334 -30.07 1327 4350 -3023 QP
14349 3783 -2092 791 4350 -3559 QP
16968 3724 -2069 755 4350 -3595 QP
28414 3821 -2892 929 4600 -36.71 QP
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EUT/Model No.:1926 Site  :Chamber 966B
Test Mode :NFC-ON Temp/Humi:24.5/56%
Polarity :VERTICAL Tested by:Ted.Huang
Standard :

Remark1

Remark2

Remark3

Level (dBuVim) Date: 2019-11-21

120
110]

70

I

30

1
| 23
o

Y30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

Freq Reading C.F Result Limit  Margin Detector
MHz  dBuV dB dBuV dBuV dB

5190 5266 -30.85 2181 4000 -1819 QP
113.81 4231 -30.24 1207 4350 -3143 QP
152.22 4497 -20.84 1513 4350 -2837 QP
208.91 3590 -2940 650 4350 -37.00 QP
25116 3746 -2015 831 46.00 -3769 QP
30063 3852 -28.80 972 46.00 -36.28 QP
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8 FREQUENCY STABILITY

8.1 Standard Applicable
The frequency tolerance of the carrier signal shall be maintained within +/- 0.01% of the
operating frequency over a temperature variation of -20 degrees to +50 degrees C at normal
supply voltage, and for a variation in the primary supply voltage from 85% to 115% of the
rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the
equipment tests shall be performed using a new battery.

Carrier frequency stability shall be maintained to £0.01% (x100 ppm).
For licence-exempt radio apparatus, the frequency stability shall be measured at temperatures of
-20°C (-4°F), +20°C (+68°F) and +50°C (+122°F).

8.2 Measurement Procedure
1. The EUT was placed inside temperature chamber and powered by nominal DC voltage.
Set EUT as normal operation.
Turn the EUT on and couple its output to spectrum.
Turn the EUT off and set the chamber to the highest temperature specified.

Allow sufficient time (approximately 30 min) for the temperature of the chamber to
stabilize, turn the EUT and measure the operating frequency.

Repeat step with the temperature chamber set to the lowest temperature.
7. Set spectrum Center Frequency = fundamental frequency, RBW, VBW= 10 kHz, Span
=100 kHz, Detector =Max hold, Mark peak.

8.3 Test SET-UP

o N

o

Temperature Chamber

Antenna

Spectrum analyzer EUT

Variable AC Power Supply
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8.4 Measurement Equipment Used
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Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Active Loop Antenna ETS-LINDREN 6502 8905-2356 | 08/02/2019 | 08/01/2021
EXA Spectrum
KEYSIGHT N9010A MY54430216 | 07/18/2019 | 07/17/2020
Analyzer
SMA Cable + 10dB SMA+10dB
Attonuator CCS ATT SMA/10dB | 01/25/2019 | 01/24/2020
Tem/Hum Chamber K.SON THS-M1 242 09/24/2019 | 09/23/2020
Near Field Probe EMCO TS-7405 7405-903 N.C.R N.C.R
Software Excel(ccs-06-2019 v1.2)
8.5 Measurement Results:
Start:
T1:::) | Vglias;e Frequency| Delta Limit
(Vdc) (MHz) (kHz) (kHz)
50°C 6.77 13.56053 0.53
40°C 6.77 13.56056 0.56
30°C 6.77 13.56056 0.56
8.8 13.56058 0.58
20°C
6.51 13.56057 | 0.57 +1.356
10°C 6.77 13.5606 0.6
0°C 6.77 13.56063 0.63
-10°C 6.77 13.56062 0.62
-20°C 6.77 13.56064 0.64
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2 minutes:

T-,I:::, | V:ﬁas;e Frequency| Delta Limit
(Vdc) (MHz) (kHz) (kHz)

50°C 6.77 13.5605 0.5

40°C 6.77 13.56054 0.54

30°C 6.77 13.56057 0.57

8.8 13.56058 0.58

20°C

6.51 13.56056 | 0.56 +1.356

10°C 6.77 13.56061 0.61

0°C 6.77 13.5606 0.6

-10°C 6.77 13.56062 0.62

-20°C 6.77 13.56063 0.63

5 minutes:

T'::rt) | V;rﬁ:;e Frequency| Delta Limit
(Vdc) (MHz) (kHz) (kHz)

50°C 6.77 13.56055 0.55

40°C 6.77 13.56054 0.54

30°C 6.77 13.56057 0.57

8.8 13.56059 0.59

20°C

6.51 13.56057 | 0.57 +1.356

10°C 6.77 13.56058 0.58

0°C 6.77 13.56061 0.61

-10°C 6.77 13.56063 0.63

-20°C 6.77 13.56065 0.65
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10 minutes:

T-,I::;:) | VIﬁ:;e Frequency| Delta Limit
(Vdc) (MHz) (kHz2) (kHz)
50°C 6.77 13.56052 0.52
40°C 6.77 13.56054 0.54
30°C 6.77 13.56057 0.57
8.8 13.56058 0.58
20°C
6.51 13.56059 |  0.59 +1.356
10°C 6.77 13.56061 0.61
0°C 6.77 13.56063 0.63
-10°C 6.77 13.56065 0.65
-20°C 6.77 13.56064 0.64

Unless otherwise siated the resulls shown in this test report refer only o the sample(s) tesied and such sampla(s) are relained for 90 days only

RAE R TRRET - IR I S W ¢ FES S M RN A Bk S EIMRET ST ¢ oF STAR S

This documant is sswed by the Company subject to its General Conditions of Service printed cvedeal. available on mquest or accessible a wew sgs.comterms_and_conditions, him and for slectronic
fosmal documents, subject 1o Terms and Conditions for Elecironic Documents af www sgs comfierms_a-document him. Atlention is drswn o the imitaton of liability, indemnafication and jurisdiction issues
defined therain. Any hoder of this document ts advised that infeemation cantained heseon reflects the Compary's findings at the time of s IMersention ondy and within the limits of Chent's instrections, ¥
any. The Company’s sola responaibility ks to #s Clent and this document does not exonaerate pastes to a iransaction from exercising all their rights and obligations. under the iransaction documaents, Ths
document cannod ba reproduced axeapd in full, without prior wiitten approval of the Company. Any unauthorized aBaration, lorgery or lalsificaton of the conbant or appesmance of this documant i unlawdul
and offanders may ba prosecuted o the fullest extent of the lew

No.8, Jiucengling, Xinhua District, Tainan City 712, Taiwan / 71249 8
t:(886-6) 5802-201 f:(886-6) 5802-202 www.sgs.tw www.ccsrf.com

Mombor of the 565 Groop (565 54)



9
9.1

9.2

9.3

9.4

5.

9.5
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20 dB & 99% OCCUPIED BANDWIDTH MEASUREMENT
Standard Applicable:

The 20 dB bandwidth shall be specified in operating frequency band.
Limit:
None

Test Set-up
Refer to section 7.2 in this report

Measurement Procedure

. Placed the EUT on the testing table.

Set the EUT under transmission condition continuously at specific channel frequency.

99% Occupied Bandwidth the resolution bandwidth of 51 kHz and the video bandwidth of 200
kHz were used.

20dB Bandwidth the resolution bandwidth of 5.1 Hz and the video bandwidth of 20 Hz were
used.

Measured the spectrum width with power higher than 20dB below carrier.

Measurement Equipment Used
Refer to section 7.3 in this report
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9.6 Measurement Result:
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10 ANTENNA REQUIREMENT

10.1. Standard Applicable
An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to
comply with the provisions of this Section. The manufacturer may design the unit so that a broken
antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier current devices or to devices
operated under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this
requirement does not apply to intentional radiators that must be professionally installed, such as
perimeter protection systems and some field disturbance sensors, or to other intentional radiators
which, in accordance with Section 15.31(d), must be measured at the installation site. However,
the installer shall be responsible for ensuring that the proper antenna is employed so that the limits
in this Part are not exceeded.

When a measurement at the antenna connector is used to determine RF output power, the
effective gain of the device’s antenna shall be stated, based on measurement or on data from the
antenna manufacturer.

For transmitters of RF output power of 10 milliwatts or less, only the portion of the antenna gain
that is in excess of 6 dBi (6 dB above isotropic gain) shall be added to the measured RF output
power to demonstrate compliance with the radiated power limits specified in the applicable
standard. For transmitters of output power greater than 10 milliwatts, the total antenna gain shall
be added to the measured RF output power to demonstrate compliance to the specified radiated
power limits.

According to RSS-GEN 8.3

The applicant for equipment certification, as per RSP-100, must provide a list of all antenna types
that may be used with the licence-exempt transmitter, indicating the maximum permissible
antenna gain (in dBi) and the required impedance for each antenna.

Licence-exempt transmitters that have received equipment certification may operate with different
types of antennas. However, it is not permissible to exceed the maximum equivalent isotropically
radiated power (e.i.r.p.) limits specified in the applicable standard (RSS) for the licence-exempt
apparatus.

Testing shall be performed using the highest gain antenna of each combination of licence-exempt
transmitter and antenna type, with the transmitter output power set at the maximum level.9 When
a measurement at the antenna connector is used to determine RF output power, the effective gain
of the device’s antenna shall be stated, based on a measurement or on data from the antenna
manufacturer.

10.2. Antenna Connected Construction
The antenna connector is designed with unique type RF connector and no consideration of
replacement. Please see EUT photo and antenna spec. for details.
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