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FCC TEST REPORT

Application No.: AR/2021/10008

Applicant: Xiaomi Communications Co., Ltd.

Address of Applicant #019, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing, China,
100085

Manufacturer: Xiaomi Communications Co., Ltd.

Address of Manufacturer #019, 9th Floor, Building 6, 33 Xi'erqi Middle Road, Haidian District, Beijing, China,
100085

EUT Description: Mobile Phone

Model No.: M2103K19G / M2103K19PG

Trade Mark: Redmi / POCO

FCC ID: 2AFZZK19G

Standards: 47 CFR Part 15, Subpart C

Date of Receipt: 2021/2/8

Date of Test: 2021/2/8 to 2021/3/17

Date of Issue: 2021/3/18

Test Result : PASS *

*

In the configuration tested, the EUT detailed in this report complied with the standards specified above.

Authorized Signature:

Derek Yang
Wireless Laboratory Manager
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2 Test Summary
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Test Item Test Requirement Test Method Test Result |Result
Duty Cycle -- -- Clause 4.2 | PASS
Conducted Output Power 15.247 (b)(3) ANSI C63.10 2013 Clause 4.3 | PASS
DTS (6 dB) Bandwidth & 99%
Occupied Bandwidth 15.247 (a)(2) ANSI C63.10 2013 | Clause 4.4 | PASS
Power Spectral Density 15.247 (e) ANSI C63.10 2013 Clause 4.5 | PASS
Band-edge for RF 15.247(d) ANSI C63.10 2013 | Clause 4.6 | PASS
Conducted Emissions
RF Conducted Spurious 15.247(d) ANSI C63.10 2013 | Clause 4.7 | PASS

Emissions

Note: The differences between M2103K19G (K19) and M2103K19PG (K19P) are as below:

Model name  [Brand Name rear cover
M2103K19G Redmi The material is the same, drawing is different, laser engraving is different
M2103K19PG POCO

Except listings above, the others are all the same as previous version.

Based on the above differences, the main test only performs M2103K19G
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3 General Information
3.1 Details of Client
Applicant: Xiaomi Communications Co., Ltd.

. #019, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing,
Address of Applicant China, 100085
Manufacturer: Xiaomi Communications Co., Ltd.
Address of Manufacturer #01.9, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing,

China, 100085

3.2 Test Location

Company: SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

No. 1 Workshop, M-10, Middle section, Science & Technology Park,

Address: Shenzhen, Guangdong, China

Post code: 518057
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3.3 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

* A2LA (Certificate No. 3816.01)

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.

*VCCI

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz,
Shielded Room for Mains Port Conducted Interference Measurement and Telecommunication Port
Conducted Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd. have
been registered in accordance with the Regulations for Voluntary Control Measures with Registration
No.: G-20026, R-14188, C-12383 and T-11153 respectively.

* FCC —-Designation Number: CN1178

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized
as an accredited testing laboratory.

Designation Number: CN1178. Test Firm Registration Number: 406779.

¢ Innovation, Science and Economic Development Canada

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized
by ISED as an accredited testing laboratory.

CAB identifier: CN0O006.

IC#: 4620C.
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3.4 General Description of EUT
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EUT Description: Mobile Phone

Model No.: M2103K19G / M2103K19PG
Trade Mark: Redmi / POCO

Hardware Version: P2

Software Version: MIUI 12

IEEE 802.11 WLAN Mode

Supported

X] 802.11B (20 MHz channel bandwidth),
X] 802.11G (20 MHz channel bandwidth)
[X] 802.11N (20 MHz channel bandwidth),

X] 802.11N (40 MHz channel bandwidth)

Operation Frequency:

2400 MHz -2483.5MHz

fc = 2407 MHz + N * 5 MHz, where:

-fc = “Operating Frequency” in MHz,

-N = “Channel Number” with the range from 1 to 11 for the 20 MHz
channel bandwidth, or 3 to 9 for the 40 MHz channel bandwidth.

IEEE for 802.11B: DSSS
IEEE for 802.11G : OFDM

e elfiviodEien: IEEE for 802.11N(HT20) : OFDM

IEEE for 802.11N(HT40) : OFDM
Sample Type: X Portable Device, [ [Module
Antenna Type: PIFA Antenna

Antenna Ports

XIAnt 1, [ JAnt2, [ JAnt3

Smart System

[X] SISO (for 802.11B/GIN),
[] MIMO (for 802.11N): 2 Tx & 2 Rx,

[] Diversity (for 802.11B/G) : Tx & Rx

Antenna Gain:

-1.3dBi

Operation Frequency of each channel (802.11B/G/N HT20)

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz

Operation Frequency of each channel (802.11N HT40)

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
3 2422MHz 6 2437MHz 9 2452MHz
4 2427MHz 7 2442MHz
5 2432MHz 8 2447MHz
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In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the
middle frequency, and the highest frequency of channel were selected to perform the test, and the selected

channel see below:

Channel

Frequency for 802.11B/G/N (HT20)

Frequency for 802.11N (HT40)

The Lowest channel 2412MHz 2422MHz
The Middle channel 2437MHz 2437MHz
The Highest channel 2462MHz 2452MHz

3.5 Test Environment and Mode

Operating Environment:

Temperature: 250°C
Humidity: 50 % RH
Atmospheric Pressure: 101.30 KPa

Test mode:

Transmitting mode:

Keep the EUT in transmitting mode with all kind of modulation and all kind of

data rate.

3.6 Description of Support Units

The EUT has been tested independent unit.
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4 Testresults and Measurement Data

4.1 Antenna Requirement

Standard requirement: ‘ 47 CFR Part 15C Section 15.203 /247(c)

15.203 requirement:

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, 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.

15.247(b) (4) requirement;

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

The antenna is integrated on the main PCB and no consideration of replacement. The best case gain
of the antenna is -1.3dBi.
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4.2 Duty Cycle

The detailed test data see: Appendix
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4.3 Conducted Output Power

Test Requirement:

47 CFR Part 15C Section 15.247 (b)(3)

Test Method:

ANSI C63.10 :2013 Section 11.9.1.3

Test Setup:

POWER METER
E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6 for details

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the

1Mbps of rate is the worst case of 802.11B;

6Mbps of rate is the worst case of 802.11G ;

6.5Mbps of rate is the worst case of 802.11N(HT20);
13.5Mbps of rate is the worst case of 802.11N(HT40).

Limit:

30dBm

Test Results:

Pass

The detailed test data see: Appendix
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4.4 DTS (6 dB) Bandwidth & 99% Occupied Bandwidth
Test Requirement: 47 CFR Part 15C Section 15.247 (a)(2)
Test Method: ANSI C63.10: 2013 Section 11.8.1 Option 1
Test Setup: Spectrum Analyzer
o e
A~ OO
o e
i = E.U.T
.
[ |
Non-Conducted Table
Ground Reference Plane
Instruments Used: Refer to section 6 for details
Exploratory Test Mode: Transmitting with all kind of modulations, data rates
Final Test Mode: Through Pre-scan, find the
1Mbps of rate is the worst case of 802.11B;
6Mbps of rate is the worst case of 802.11G ;
6.5Mbps of rate is the worst case of 802.11N(HT20);
13.5Mbps of rate is the worst case of 802.11N(HT40).
Limit: > 500 kHz
Test Results: Pass

The detailed test data see: Appendix
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4.5 Power Spectral Density
Test Requirement: 47 CFR Part 15C Section 15.247 (e)
Test Method: ANSI C63.10 :2013 Section 11.10.2
Test Setup: Spectrum Analyzer

o

A= OO
o s
= === B.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6 for details

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the

1Mbps of rate is the worst case of 802.11B;

6Mbps of rate is the worst case of 802.11G ;

6.5Mbps of rate is the worst case of 802.11N(HT20);
13.5Mbps of rate is the worst case of 802.11N(HT40).

Limit:

<8.00dBm/3kHz

Test Results:

Pass

The detailed test data see: Appendix
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4.6 Band-edge for RF Conducted Emissions
Test Requirement: 47 CFR Part 15C Section 15.247 (d)
Test Method: ANSI C63.10: 2013 Section 11.13
Test Setup: Spectrum Analyzer
o
A= OO
o s
= S B.UT

Non-Conducted Table

Ground Reference Plane

Instruments Used:

Refer to section 6 for details

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the

1Mbps of rate is the worst case of 802.11B;

6Mbps of rate is the worst case of 802.11G ;

6.5Mbps of rate is the worst case of 802.11N(HT20);
13.5Mbps of rate is the worst case of 802.11N(HT40).

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test Results:

Pass

The detailed test data see: Appendix
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4.7 RF Conducted Spurious Emissions
Test Requirement: 47 CFR Part 15C Section 15.247 (d)
Test Method: ANSI C63.10: 2013 Section 11.11
Test Setup: Spectrum Analyzer

o

A= OO
o s
- S B.UT

Non-Conducted Table

Ground Reference Plane

Instruments Used:

Refer to section 6 for details

Exploratory Test Mode:

Transmitting with all kind of modulations, data rates

Final Test Mode:

Through Pre-scan, find the

1Mbps of rate is the worst case of 802.11B;

6Mbps of rate is the worst case of 802.11G ;

6.5Mbps of rate is the worst case of 802.11N(HT20);
13.5Mbps of rate is the worst case of 802.11N(HT40).

Limit:

In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement.

Test Results:

Pass

The detailed test data see: Appendix
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5 Measurement Uncertainty (95% confidence levels, k=2)

No. Item Measurement Uncertainty
1 Total RF power, conducted +0.75dB
2 RF power density, conducted +2.84dB
3 Spurious emissions, conducted +0.75dB
4 Temperature test +1°C
5 Humidity test +3%
6 DC and low frequency voltages 10.5%
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6 Equipment List

RF conducted test

Cal. date Cal.Duedate
Test Equipment Manufacturer Model No. |Inventory N

(yyyy-mm-dd) (yyyy-mm-dd)

Agilent Technologie

DC Power Supply Inc 66311B W009-09 2020/7/15 2021/7/15
Signal Analyzer Rohde & Schwarz FSV W025-05 2021/1/3 2022/1/2
Coaxial Cable SGS N/A SEMO031-01 2020/6/12 2021/6/11
Attenuator Weinschel WA41 SEM021-09 N/A N/A
Associates
Signal Generator KEYSIGHT N5173B SEMO006-05 2020/7/14 2021/7/14

Temperature Chamber| GIANT FORCE 'CT'15£;‘O'CP' W027-03 | 2020/10/27

Power Meter Rohde & Schwarz NRVS SEMO014-02 2020/7/14 2021/7/14

2021/10/27
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Appendix



SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: AR/2021/1000804

Page: 19 of 78
DTS Bandwidth

Test Result
TestMode Antenna Channel DTS BW [MHZz] FL[MHZ] FH[MHZz] Limit(MHZz] Verdict
2412 8.550 2407.470 2416.020 0.5 PASS
11B Ant1 2437 8.070 2432.980 2441.050 0.5 PASS
2462 8.070 2457.950 2466.020 0.5 PASS
2412 15.750 2403.840 2419.590 0.5 PASS
11G Ant1 2437 15.210 2429.380 2444.590 0.5 PASS
2462 15.120 2454.410 2469.530 0.5 PASS
2412 16.380 2403.210 2419.590 0.5 PASS
11N20SISO Ant1 2437 15.510 2429.080 2444.590 0.5 PASS
2462 15.180 2454.410 2469.590 0.5 PASS
2422 35.400 2404.420 2439.820 0.5 PASS
11N40SISO Ant1 2437 35.280 2419.360 2454.640 0.5 PASS
2452 35.220 2434.420 2469.640 0.5 PASS
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Test Graphs

11B_Ant1_2412
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11B_Ant1_2462
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11N20SISO_Ant1_2462
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11N40SISO_Ant1_2422

11N40SISO_Ant1_2437
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11N40SISO_Ant1_2452
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Occupied Channel Bandwidth

Test Result
TestMode Antenna Channel OCB [MHz] FL[MHZ] FH[MHZz] Limit(MHZz] Verdict
2412 12.857 2405.467 2418.324 --- PASS
11B Ant1 2437 12.977 2430.556 2443.533 --- PASS
2462 13.037 2455.467 2468.503 --- PASS
2412 16.903 2403.459 2420.362 --- PASS
11G Ant1 2437 16.813 2428.608 2445.422 --- PASS
2462 16.783 2453.608 2470.392 - PASS
2412 17.892 2402.979 2420.871 - PASS
11N20SISO Ant1 2437 17.832 2428.099 2445.931 - PASS
2462 17.802 2453.099 2470.901 - PASS
2422 36.563 2403.958 2440.521 - PASS
11N40SISO Ant1 2437 36.683 2418.658 2455.342 - PASS
2452 36.503 2433.958 2470.462 --- PASS
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Test Graphs

11B_Ant1_2412
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11N40SISO_Ant1_2452
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Maximum conducted output power
Test Result

TestMode Antenna Channel Result[dBm] Verdict
2412 20.62 PASS
11B Ant1 2437 20.62 PASS
2462 20.92 PASS
2412 22.08 PASS
11G Ant1 2437 22.42 PASS
2462 22.37 PASS
2412 20.98 PASS
11N20SISO Ant1 2437 21.02 PASS
2462 21.18 PASS
2422 20.70 PASS
11N40SISO Ant1 2437 20.69 PASS
2452 20.83 PASS
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Maximum power spectral density
Test Result

TestMode Antenna Channel Result{[dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2412 -4.28 <=8 PASS

11B Ant1 2437 -2.27 <=8 PASS
2462 -2.99 <=8 PASS

2412 -9.57 <=8 PASS

11G Ant1 2437 -8.79 <=8 PASS
2462 -9.03 <=8 PASS

2412 -10.77 <=8 PASS

11N20SISO Ant1 2437 -10.39 <=8 PASS
2462 -10.07 <=8 PASS

2422 -13.75 <=8 PASS

11N40SISO Ant1 2437 -14.14 <=8 PASS
2452 -12.97 <=8 PASS
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Test Graphs

11B_Ant1_2412

11B_Ant1_2437
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Band edge measurements
Test Result
TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2412 9.77 -40.74 <=-10.23 PASS
11B Ant1
High 2462 10.16 -49.62 <=-9.84 PASS
Low 2412 3.44 -31.23 <=-16.56 PASS
11G Ant1
High 2462 3.97 -47.8 <=-16.03 PASS
Low 2412 2.45 -32.29 <=-17.55 PASS
11N20SISO Ant1
High 2462 3.01 -46.81 <=-16.99 PASS
Low 2422 -0.26 -38.46 <=-20.26 PASS
11N40SISO Ant1
High 2452 -0.20 -40.62 <=-20.2 PASS
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Test Graphs
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Conducted Spurious Emission
Test Result

FreqRange RefLevel Result Limit
TestMode Antenna Channel Verdict

[Mhz] [dBm] [dBm] [dBm]
Reference 9.76 9.76 - PASS
2412 30~1000 9.76 -44.67 <=-10.24 PASS
1000~26500 9.76 -31.18 <=-10.24 PASS
Reference 10.01 10.01 - PASS
11B Ant1 2437 30~1000 10.01 -43.81 <=-9.99 PASS
1000~26500 10.01 -29.74 <=-9.99 PASS
Reference 10.13 10.13 - PASS
2462 30~1000 10.13 -32.99 <=-9.87 PASS
1000~26500 10.13 -30.87 <=-9.87 PASS
Reference 3.53 3.53 PASS
2412 30~1000 3.53 -45.34 <=-16.47 PASS
1000~26500 3.53 -30.64 <=-16.47 PASS
Reference 3.91 3.91 - PASS
11G Ant1 2437 30~1000 3.91 -45.26 <=-16.09 PASS
1000~26500 3.91 -30.94 <=-16.09 PASS
Reference 4.00 4.00 - PASS
2462 30~1000 4.00 -45.84 <=-16 PASS
1000~26500 4.00 -29.91 <=-16 PASS
Reference 2.59 2.59 PASS
2412 30~1000 2.59 -45.77 <=-17.41 PASS
1000~26500 2.59 -30.99 <=-17.41 PASS
Reference 2.63 2.63 PASS
11N20SISO Ant1 2437 30~1000 2.63 -45.85 <=-17.37 PASS
1000~26500 2.63 -30.03 <=-17.37 PASS
Reference 3.04 3.04 --- PASS
2462 30~1000 3.04 -45.09 <=-16.96 PASS
1000~26500 3.04 -30.6 <=-16.96 PASS
11N40SISO Ant1 2422 Reference -0.28 -0.28 PASS
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30~1000 -0.28 -45.05 <=-20.28 PASS

1000~26500 -0.28 -30.88 <=-20.28 PASS

Reference -0.85 -0.85 — PASS

2437 30~1000 -0.85 -44.47 <=-20.85 PASS
1000~26500 -0.85 -30.22 <=-20.85 PASS

Reference 0.02 0.02 PASS

2452 30~1000 0.02 -45.06 <=-19.98 PASS
1000~26500 0.02 -31.21 <=-19.98 PASS
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Test Graphs

11B_Ant1 2412 0~Reference
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11B_Ant1_2412_1000~26500




SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Report No.: AR/2021/1000804
Page: 54 of 78

11B Ant1 2437 0~Reference
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Duty Cycle
Test Result
Transmission Transmission Duty
TestMode Antenna Channel Limit Verdict
Duration [ms] Period [ms] Cycle [%]
2412 8.35 8.39 99.52 - PASS
11B Ant1 2437 8.35 8.39 99.52 - PASS
2462 8.36 8.39 99.64 - PASS
2412 1.38 1.42 97.18 - PASS
11G Ant1 2437 1.38 1.42 97.18 - PASS
2462 1.38 1.42 97.18 - PASS
2412 1.29 1.33 96.99 - PASS
11N20SISO Ant1 2437 1.29 1.33 96.99 - PASS
2462 1.29 1.33 96.99 - PASS
2422 0.64 0.68 94.12 - PASS
11N40SISO Ant1 2437 0.64 0.68 94.12 - PASS
2452 0.64 0.68 94.12 - PASS
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Test Graphs
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The End




