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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 FCC Part 2, Subpart J
47 CFR FCC Part 15, Subpart E
Test Method: KDB 789033 D02 General UNII Test Procedures New Rules v02

KDB 662911 D01 Multiple Transmitter Output v02r01
ANSI C63.10-2013, American National Standard for Testing Unlicensed Wireless

Devices
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



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

Report No.: AR/2021/1000805

Page: 2 of 194
1 Version
Revision Record
Version Chapter Date Modifier Remark
01 2021-03-18 Original

Authorized for issue by:

Prepared By

(Dee Zheng) / Engineer

Checked By

el Yoo

(Daniel Wang) / Reviewer
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2 Test Summary
Test Item Band FCC rules Test Requirements R-I:eisutlt Result
15.403(i)
5150-5250 15.407(a)(1)
26dB Emission 15.403(i) - Clause
Bandwidth 5250-5350 15.407(a)(2) No limit. 4.4 PASS
i 15.403(i)
5470-5725 15.407(a)(2)
6dB Emission 15.403(i) Clause
Bandwidth 5725-5850 15.407(e) 2 500 kHz. 45 PASS
5150-5250
99% Occupied 5250-5350 | KDB 789033 - Clause
Bandwidth | 5470-5725 | D02§ D No fimit. 4.6 PASS
5725-5850
Duty Cycle 5150-5850 - No limit. C'j‘“fe PASS
i 15.407(a)(1) FCC < 250mW
5150-5250 15.407(a)(4) (avg during transmission)
. i 15.407(a)(2) | <MIN{250mW,11dBm+10*Ig(EB
&iﬂ?clignd 5250-5350 15.407(a)(4) W)} (avg during transmission) Clause PASS
Output Power 5470-5725 15.407(a)(2) | <MIN{250mW,11dBm+10*Ig(EB 4.3
P 15.407(a)(4) W)} (avg during transmission)
<1W
5725-5850 | 15.407(a)(3) (avg during transmission)
) 15.407(a)(1) <11dBm/MHz
5150-5250 15.407(a)(4) (avg during transmission)
. i 15.407(a)(2) <11dBm/MHz
Maximum 5250-5350 15.407(a)(4) (avg during transmission) Clause
Power Spectral PASS
Densit 5470-5725 15.407(a)(2) <11dBm/MHz 4.7
y 15.407(a)(4) (avg during transmission)
) 15.407(a)(3) <30dBm/500KHz
5725-5850 15.407(a)(4) (avg during transmission)
5150-5250
Frequency 5250-5350 Clause
Stability 5470-5725 15.209 4.8 PASS
5725-5850
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

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] 802.11a (20 MHz channel bandwidth),
X] 802.11n (20 MHz channel bandwidth)
[X] 802.11n (40 MHz channel bandwidth),
X] 802.11ac (20 MHz channel bandwidth)
X 802.11ac (40 MHz channel bandwidth)
X] 802.11ac (80 MHz channel bandwidth)
[]802.11ac (160 MHz channel bandwidth)

Operation Frequency:

IEEE 802.11n(HT20/40)/ ac(HT20/40/80/): 5150MHz to 5250MHz
IEEE 802.11n(HT20/40)/ ac(HT20/40/80/160): 5250MHz to 5350MHz
IEEE 802.11n(HT20/40)/ ac(HT20/40/80/160): 5470MHz to 5725MHz
IEEE 802.11n(HT20/40)/ ac(HT20/40/80): 5725MHz to 5850MHz

Type of Modulation: OFDM

DFS mode: [IMaster [ ] Slave with radar detection [X]Slave without radar detection
Sample Type: X Portable Device, [_|Module

Antenna Type: PIFA Antenna

Antenna Ports

XJAnt 1, [ JAnt 2, [ JAnt3

Smart System

X] SISO (for 802.11a/n/ac),
[ ] MIMO (for 802.11n/ac),

[] Diversity (for 802.11a).

Antenna Gain:

-1.0dBi

Remark:

In FCC 15.31, for each band in which the device can be operated with the device operating at the number

of frequencies in each band specified in the following table, and the selected channel to perform the test as

below:

Frequency Range of Operation
Operating Frequency Range (in

Number of Measurement Location of Measurement

Frequencies Required

each Band)
1 MHz or less centre
1 MHz to 10 MHz 2 1 near high end, 1 near low end

Greater than 10 MHz

3 1 near high end, 1 near centre

Frequency in Band of Operation
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For UNII Band I:
Mode Channel Frequency(MHz)
The Lowest channel 5180
IEEE 802.11a/n/ac 20MHz The Middle channel 5200
The Highest channel 5240
IEEE 802.11n/ac 40MHz The Lowest channel 5190
The Highest channel 5230
IEEE 802.11ac 80MHz The Middle channel 5210
For UNII Band II-A:
Mode Channel Frequency(MHz)
The Lowest channel 5260
IEEE 802.11a/n/ac 20MHz The Middle channel 5280
The Highest channel 5320
The Lowest channel 5270
IEEE 802.11n/ac 40MHz .
The Highest channel 5310
IEEE 802.11ac 80MHz The Middle channel 5290
For UNII Band II-C:
Mode Channel Frequency(MHz)
The Lowest channel 5500
IEEE 802.11a/n/ac 20MHz The Middle channel 5580
The Highest channel 5700
The Lowest channel 5510
IEEE 802.11n/ac 40MHz The Middle channel 5550
The Highest channel 5670
IEEE 802.11ac 80MHz The Lowest channel 5530
The Highest channel 5610
For UNII Band IlI:
Mode Channel Frequency(MHz)
The Lowest channel 5745
IEEE 802.11a/n/ac 20MHz The Middle channel 5785
The Highest channel 5825
IEEE 802.11n/ac 40MHz The Lowest channel 5755
The Highest channel 5795
IEEE 802.11ac 80MHz The Middle channel 5775
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3.5 Test Environment and Mode

Operating Environment:

Temperature: 25.0°C
Humidity: 50 % RH
Atmospheric Pressure: 101.30 KPa
Test mode:
" Keep the EUT in transmitting mode with all kind of modulation and all kind of
Transmitting mode: data rate.
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4 Testresults and Measurement Data

4.1 Antenna Requirement

Standard requirement: | 47 CFR Part 15 Section 15.203

The antenna is integrated antenna and no consideration of replacement. The best case gain of the antenna is
-1.0dBi.
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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 15 Section 15.407(a)

Test Method:

ANSI C63.10 :2013

Test Setup:

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

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

MCSO of rate is the worst case of 802.11n(HT20) ;
MCSO of rate is the worst case of 802.11n(HT40);
MCSO of rate is the worst case of 802.11ac(VHT20).
MCSO of rate is the worst case of 802.11ac(VHT40).
MCSO of rate is the worst case of 802.11ac(VHT80).
Only the worst case is recorded in the report.

Limit:

Frequency Band | Limit

5150-5250MHz Not exceed 250mW(24dBm)

5250-5350MHz The lesser of 250mW(24dBm) or 11+ 10logB

5470-5725MHz The lesser of 250mW(24dBm) or 11+ 10logB

5725-5850MHz Not exceed 1W(30dBm)

*Where B is the 26dB emission bandwidth in MHz

Test Results:

Pass

The detailed test data see: Appendix
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4.4 26dB Emission Bandwidth
Test Requirement: 47 CFR Part 15 Section 15.407(a)
Test Method: ANSI C63.10: 2013
Test Setup: Spectrum Analyzer

o |

/"‘\\ o |
o |
o o
il oo 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

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

MCSO of rate is the worst case of 802.11n(HT20) ;
MCSO of rate is the worst case of 802.11n(HT40);
MCSO of rate is the worst case of 802.11ac(VHT20).
MCSO of rate is the worst case of 802.11ac(VHT40).
MCSO of rate is the worst case of 802.11ac(VHT80).
Only the worst case is recorded in the report.

Limit: No restriction limits

Test Results: Pass

The detailed test data see: Appendix
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4.5 6dB Emission Bandwidth
Test Requirement: 47 CFR Part 15 Section 15.407(e)
Test Method: ANSI C63.10: 2013
Test Setup: Spectrum Analyzer

s o

i o o
o o
= S 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

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

MCSO of rate is the worst case of 802.11n(HT20) ;
MCSO of rate is the worst case of 802.11n(HT40);
MCSO of rate is the worst case of 802.11ac(VHT20).
MCSO of rate is the worst case of 802.11ac(VHT40).
MCSO of rate is the worst case of 802.11ac(VHT80).
Only the worst case is recorded in the report.

Limit: Frequency Band Limit

5725-5850MHz At lease 500kHz

Test Results: Pass

The detailed test data see: Appendix
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4.6 99% Occupied Bandwidth
Test Requirement: 47 CFR Part 15 Section 15.407(a)
Test Method: ANSI C63.10: 2013
Test Setup: Spectrum Analyzer

o

Aa | OO
(= e
o
— oo 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

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

MCSO of rate is the worst case of 802.11n(HT20) ;
MCSO of rate is the worst case of 802.11n(HT40);
MCSO of rate is the worst case of 802.11ac(VHT20).
MCSO of rate is the worst case of 802.11ac(VHT40).
MCSO of rate is the worst case of 802.11ac(VHT80).
Only the worst case is recorded in the report.

Limit: No restriction limits

Test Results: Pass

The detailed test data see: Appendix
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4.7 Power Spectral Density

Test Requirement: 47 CFR Part 15 Section 15.407(a)

Test Method: ANSI| C63.10: 2013
KDB 789033 D02 v02r01, Section F.

Test Setup: Spectrum Analyzer

oo
A oo
ooo

" = 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

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

MCSO of rate is the worst case of 802.11n(HT20) ;
MCSO of rate is the worst case of 802.11n(HT40);
MCSO of rate is the worst case of 802.11ac(VHT20).
MCSO of rate is the worst case of 802.11ac(VHT40).
MCSO of rate is the worst case of 802.11ac(VHT80).
Only the worst case is recorded in the report.

Limit: Frequency Band Limit

5150-5250MHz The power spectral density less than 11dBm/1MHz

5250-5350MHz The power spectral density less than 11dBm/1MHz

5470-5725MHz The power spectral density less than 11dBm/1MHz

5725-5850MHz The power spectral density less than <30dBm/500KHz

Test Results: Pass

The detailed test data see: Appendix
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4.8 Frequencies Stability

4.8.1 Frequency Error vs. Voltage
» Measured Frequency ( MHz)
Test Conditions
5180 5825
V nom(V) 5180.007516 5825.005637
V max(V) 5180.009655 5825.008280
V min(V) 5180.014361 5825.013768
Max. Deviation Frequency 0.014361 0.013768
Max. Frequency Error (ppm) 2.772388 2.363614
4.8.2 Frequency Error vs. Temperature
Measured Frequency ( MHz)
Test Conditions
5180 5825
-5 5180.003381 5825.008611
5 5180.003954 5825.012874
15 5180.009786 5825.017628
25 5180.017500 5825.021843
35 5180.020218 5825.030274
45 5180.027826 5825.031137
50 5180.029844 5825.038447
Max. Deviation Frequency 0.029844 0.038447
Max. Frequency Error (ppm) 5.761441 6.600317
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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

+0.5%
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6 Equipment List
RF conducted test
. Cal. Date | Cal. Due date
Test Equipment Manufacturer Model No. (Inventory No.
L YN0 (yyyy-mm-dd)| (yyyy-mm-dd)
DC Power Supply ZhaoXin RXN-305D SEM011-02 2020/7/14 2021/7/14
Signal Analyzer Rohde & Schwarz FSV W025-05 2020/3/2 2021/3/1
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£;‘ 0-CP1 Wo027-03 | 202011027 | 2021710727
Power Meter Rohde & Schwarz NRVS SEM014-02 2020/7/14 2021/7/14
FCC ID:Q87-
. . WRT3200ACM
Master Device Linksys pte.Ltd WRT32X IC ID:3839A- N/A N/A
WRT3200ACM
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Appendix
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Emission Bandwidth
Test Result
TestMode Antenna Channel 26db EBW [MHZz] Verdict
5180 21.570 PASS
5200 21.390 PASS
5240 23.100 PASS
5260 21.270 PASS
5300 23.220 PASS
5320 21.120 PASS
5500 20.310 PASS
5580 20.340 PASS
11A Ant1
5600 20.220 PASS
5620 20.370 PASS
5640 20.370 PASS
5700 20.340 PASS
5720 20.140 PASS
5745 20.520 PASS
5785 23.700 PASS
5825 24.030 PASS
5180 20.610 PASS
5200 20.640 PASS
5240 20.670 PASS
5260 20.610 PASS
5300 20.670 PASS
5320 20.640 PASS
11N20SISO Ant1 5500 20.580 PASS
5580 20.640 PASS
5600 20.670 PASS
5620 20.580 PASS
5640 20.580 PASS
5700 20.610 PASS
5720 20.579 PASS
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5745 20.580 PASS
5785 20.670 PASS
5825 22.920 PASS
5190 40.980 PASS
5230 40.740 PASS
5270 40.860 PASS
5310 41.580 PASS
5510 41.100 PASS
11N40SISO Ant1
5550 40.980 PASS
5630 40.860 PASS
5670 40.860 PASS
5755 40.800 PASS
5795 41.160 PASS
5180 21.330 PASS
5200 20.430 PASS
5240 21.600 PASS
5260 20.550 PASS
5300 20.670 PASS
5320 20.640 PASS
5500 20.550 PASS
5580 20.700 PASS
11AC20SISO Ant1
5600 20.520 PASS
5620 20.610 PASS
5640 20.610 PASS
5700 20.640 PASS
5720 20.539 PASS
5745 20.610 PASS
5785 21.510 PASS
5825 21.930 PASS
5190 41.040 PASS
5230 40.980 PASS
11AC40SISO Ant1
5270 41.160 PASS
5310 41.100 PASS
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5510 41.100 PASS
5550 41.280 PASS
5630 41.700 PASS
5670 40.920 PASS
5755 41.040 PASS
5795 40.680 PASS
5210 80.880 PASS
5290 81.120 PASS
11AC80SISO Ant1 5530 81.360 PASS
5610 81.720 PASS
5775 104.160 PASS
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Test Graphs

11A_Ant1_5180
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11A_Ant1_5200

11A_Ant1_5240
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11A_Ant1_5260

11A_Ant1_5300
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11A_Ant1_5320

11A_Ant1_5500
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11A_Ant1_5580

11A_Ant1_5600
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11A_Ant1_5620

11A_Ant1_5640
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11A_Ant1_5700

11A_Ant1_5720
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11A_Ant1_5745

11A_Ant1_5785
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11A_Ant1_5825

11N20SISO_Ant1_5180
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11N20SISO_Ant1_5200

11N20SISO_Ant1_5240
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11N20SISO_Ant1_5260

11N20SISO_Ant1_5300
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11N20SISO_Ant1_5320

11N20SISO_Ant1_5500
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11N20SISO_Ant1_5580

11N20SISO_Ant1_5600
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11N20SISO_Ant1_5620

11N20SISO_Ant1_5640
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11N20SISO_Ant1_5700

11N20SISO_Ant1_5720
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11N20SISO_Ant1_5745

11N20SISO_Ant1 5785
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11N20SISO_Ant1_5825

11N40SISO_Ant1_5190
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11N40SISO_Ant1_5230

11N40SISO_Ant1_5270
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11N40SISO_Ant1_5310

11N40SISO_Ant1_5510
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11N40SISO_Ant1_5550
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Occupied channel bandwidth
Test Result
TestMode Antenna Channel OCB [MHz] Verdict
5180 16.783 PASS
5200 16.813 PASS
5240 16.783 PASS
5260 16.753 PASS
5300 16.753 PASS
5320 16.753 PASS
5500 16.723 PASS
5580 16.693 PASS
11A Ant1
5600 16.693 PASS
5620 16.693 PASS
5640 16.693 PASS
5700 16.723 PASS
5720 16.671 PASS
5745 16.753 PASS
5785 16.783 PASS
5825 16.753 PASS
5180 17.742 PASS
5200 17.742 PASS
5240 17.742 PASS
5260 17.742 PASS
5300 17.772 PASS
5320 17.742 PASS
11N20SISO Ant1
5500 17.742 PASS
5580 17.712 PASS
5600 17.712 PASS
5620 17.712 PASS
5640 17.712 PASS
5700 17.712 PASS
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5720 17.713 PASS
5745 17.772 PASS
5785 17.802 PASS
5825 17.772 PASS
5190 36.204 PASS
5230 36.144 PASS
5270 36.144 PASS
5310 36.144 PASS
5510 36.144 PASS
11N40SISO Ant1
5550 36.204 PASS
5630 36.144 PASS
5670 36.144 PASS
5755 36.204 PASS
5795 36.204 PASS
5180 17.712 PASS
5200 17.742 PASS
5240 17.682 PASS
5260 17.742 PASS
5300 17.712 PASS
5320 17.712 PASS
5500 17.712 PASS
5580 17.682 PASS
11AC20SISO Ant1
5600 17.712 PASS
5620 17.682 PASS
5640 17.682 PASS
5700 17.712 PASS
5720 17.713 PASS
5745 17.742 PASS
5785 17.742 PASS
5825 17.772 PASS
5190 36.084 PASS
11AC40SISO Ant1 5230 36.144 PASS
5270 36.144 PASS
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5310 36.144 PASS
5510 36.144 PASS
5550 36.144 PASS
5630 36.144 PASS
5670 36.144 PASS
5755 36.084 PASS
5795 36.144 PASS
5210 75.165 PASS
5290 75.045 PASS
11AC80SISO Ant1 5530 75.285 PASS
5610 75.165 PASS
5775 75.165 PASS
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Test Graphs
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