Application No:

Applicant:
Address of Applicant

Manufacturer:

Address of Manufacturer:

EUT Description:
Model No.:
Trade Mark:
FCC ID:
Standards:

Co., Ltd.

Report No.: AR/2021/5000401
Page: 1 of 37

FCC TEST REPORT
AR/2021/50004
Xiaomi Communications Co., Ltd.

#019, 9th Floor,
Beijing, China, 100085

Xiaomi Communications Co., Ltd.

#019, 9th Floor,
Beijing, China, 100085

Mobile Phone
21081111RG
XIAOMI

2AFZZ11RG
47 CFR Part 2
47 CFR Part 22
47 CFR Part 27

Date of Receipt: 2021/6/10

Date of Test: 2021/6/29 to 2021/7/25
Date of Issue: 2021/7/27

Test Result: PASS *

* |n the configuration tested,

Authorized Signature:

A~
Jivren L9

Simon Ling
Wireless Laboratory Manager

1| 1F,Uni , Budig 1, Kanghang Orange Science Pk, No.137, Keyun 3d Road,Fengdong New Town, Xian, Sheen China - 710086

Unless otherwise agreed in wmlng this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request atm%g ://lwww.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Condmons for El at http://www.sgs.com/en/Terms-an Condillonsn’arms e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues define erein. Any er of this document is
advised that information contained hereon reﬂecls the Company" s Ilndmgs at the time of Its mterventlon only and within the limits of
Client's instructions, if any. The C y's sole resp is to its Client and this parties to a
transaction from exercising all their rlgh(s and under the ti cannot be

except in full, without prior written approval of the Company. Any unauthorized alteration, for?ery or falsification of the content or
appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443

or email: CN.Doccheck@sgs.com
t (86-29) 62827885
t (86-29) 6282 7885

WWW.Sgsgroup.com.cn
sgs.china@sgs.com

FE - BR - FRTENE= 7S ISR N1 SHOETIE W& 710086
T

Member of the SGS Group (SGS SA)

SGS-CSTC Standards Technical Services (XI 'AN)

Building 6, 33 Xi'ergi Middle Road, Haidian District,

Building 6, 33 Xi'ergi Middle Road, Haidian District,

the EUT detailed in this report complied with the standards specified above.



Version

SGS-CSTC Standards Technical Services (XI 'AN)
Co., Ltd.

Report No.: AR/2021/5000401
Page: 2 of 37

Revision Record

Version

Chapter

Date Modifier Remark

01

2021/7/27 Original

Authorized for issue by:

Prepared By

Laph chen

(Leah Chen)/ Engineer

Checked By

Dl Yy

(Daniel Wang) /Reviewer

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
ovgrle;'t available on request or accessible at http://www.s:

S. cortvtl/enfferms-and -Conditions.aspx and, for electronic format documents,

- ER-
T

subject to Terms and Conditions for Electronic Documents at :/lwww.sgs.com, en erms-an -Condlllonsn’erms-e Ducumsn( as x
Attention is drawn to the limitation of liability, indemnification and jurisdiction issu ny

advised that information contained hereon réflects the Company s ﬂndlngs at the llme of Its Intervenllon only and wlthln the IImIts of
Client's instr if any. The C 's sole ility is to its Client and this doe: parties to a
transaction from exercising all their rights and under the cannot be rep!

except in full, without prior wmten appmval of the Company. Any unauthorlzed alteration, forgery or falsification of the content or
appearance of this an may be p he fullest extent of the law. Unless otherwise stated the

results shown in this test report reier only to the sample(s) testsd and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

(.| 41F, Uit D, Bulding 1, Kanghong Orange Science Pa,No.137, Keyuan 3 Road,Fengdong New Town, Xian, Sean Ctina - 710086 t (86-29) 62827885 WWW.SSQroup.com.cn

REFEMEZR 7SS NERISROETIE M4 710086 t (86-29) 62827885 sgs.china@sgs.com

Member of the SGS Group (SGS SA)



1

2

SGS-CSTC Standards Technical Services (XI 'AN)
Co., Ltd.

Report No.: AR/2021/5000401

Page: 3 of 37
Content
VERSION . etiittieetienntiinnsistenesenessanssssnsssssssesassssansssnssssssssesassssasssssssssssssesssssssssssssessssssesssssssssssssasssssssssssssssassss 2
TEST SUMMARY ceetiiitiinniiisniisntiisntisstsisssssesssssssssssssssssssessssssssssssssssssssessssssasssssssssssssesssssssssssssssssssssssssssssassss 5
2.1 NR BAND NS(ENDC DC_7A-NSA) ...oeiteeitieeitie ettt seeesieeestte e seteessteesntessteesssseesssessnseesnsesesseeessseessses 5
2.2 NR BAND N7(ENDC DC_5A_ N7A)/NR BAND N38/NR BAND N41(ENDC DC_38A N41A/
[ T O N N 1 U RSRRIN 6
2.3 NR BAND NGG(ENDC DC_7A-NBBA) .....ccteieiieeiieerieeiieeesieeesiteestteessaeesteessseesssaeesssessssessssessssesessseessees 7
24 NR BAND N77/NR BAND N78(ENDC DC_2A-N78A/ DC_5A-N78A/ DC_7A-N78A/ DC_38A-N78A/
DC _41A-NTBA I DC _BOA-NTBA) ....oeeeiee et ectieeetee ettt e sttt e stteesteesteeasteeessseessteeateeassaeessseesssesssesesseeessseessessnsesans 8
GENERAL INFORMATION . ..cccittteertteeecreteeeesseeeseessneesessasssssssssessssasesssssasssessssssssssasssssssnsans 9
3.1 CLIENT INFORMATION ...uttttttteeeeeeiitttteeeeeeeesiaesssaseesesssiasssssssssssssaasssssssssessssnssssssssssssssnmssssssssessssanssssssseeeees 10
3.2 I3 =553 o L7 1 T SRS 10
3.3 LI5S Yo | X 2SR 11
3.4 GENERAL DESCRIPTION OF BEUT .ottt e ettt e e s nee e e setee e s sneae e e ssntaeaesnnnneeeens 12
3.5 TEST IMIODE ..ttt ettt e ettt ettt e ettt e ettt e e e et e e entaee e e s taeeeassteeeeanseeeeansseeeeansseeeeansaeeeaansaeeesnsseeesansanaesansanasans 12
3.6 TEST ENVIRONMENT «...tttteeitteeeeittteeseeteesestteeeesssseeessssaeeeassaeeesnsseeessnsseesssssensssnssenessnsseeessnssneesssssnessnnsenes 13
3.7 TECHNICAL SPECIFICATION ..vtttetuttteesereeeessssesesssssesessssessessssesesssssesssssssesesssssesessseesssnsesesssssseessssseessssseeens 13
3.8 TEST FREQUENGCIES. .. uuuvttttttteeeeeeeeeeeeeeeeesssasesssssssssessssssessseesssesssssssssssesssessssesssssssesesssssssssssssssrsssssrsrssrssrrnes 16
3.8.1  Reference test frequencies for NR operating BAnd N5................uuuiieiiiiiiieiiseiieeeeieeseeeseesssssesssssssssseens 16
3.8.2  Reference test frequencies for NR operating Band N38...............uuuuieeieiiiiiiiiiiisiiieiesieisiessssesssssssssssssnns 18
3.8.3  Reference test frequencies for NR operating Band N1 .................uuuueeeeiiiiiieeseisieieiiessessesssssssssssssssssenns 18
3.8.4  Reference test frequencies for NR operating Band NB6 ...................eueeeiieiieeiiiiiiiieisisesesessssissssssssssssenns 19
3.8.5  Reference test frequencies for NR operating BANA N77 ..............uuuueeeeeiiiiiiiisiiiiiieisiseessesssssssssssssssssenns 20
3.8.6  Reference test frequencies for NR operating BANGA N78...............uuuuuuuieiiiiiiiiiiiiisiiiissiseisssssssissssssssssssenns 21
DESCRIPTION OF TESTS. . ccccttticrnttrissneesessnneesessnnsssssssssssssanssssssnsssssssnsssssssnssssssassssssnsass 22
4.1 CONDUCTED OUTPUT POWER ....tviiiiiiieeciiieeeesttee e e sitaeeessatae e s satteeassssaeeessstseaesnstaeessssaeessnsseeessssesesssneesans 22
4.2 EFFECTIVE (ISOTROPIC) RADIATED POWER OF TRANSMITTER ...ecuvtiveseteeitessreeresseeseenseenseenseessesssessseenees 22
4.3 OCCUPIED BANDWIDTH ...ccutttteiittteeestteeeestteeessstaesessssaeessssesasssssesesasssesesassseesssssesessssseessssesesssssesessnsseseanns 23
4.4 BAND EDGE AT ANTENNA TERMINALS ....utttttttttiiiittitteeeesssnsstreeeesessssmssseseseesssmmnsssseeseessssmssssseeessssnnsssneee 24
4.5 SPURIOUS AND HARMONIC EMISSIONS AT ANTENNA TERMINAL.....uttttiieeiiiiiiieereeeesisiiirreeseeesssssssnneeeeeses 25

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on raquesl or accassnble at http://www.sgs.com/en/Terms-and- Condmons aspx and, for electronic format documents,
subject to Terms and Ci for El at t( 'www.sgs.com/en/Terms-and-Conditions/Terms-e-Document. asg
Attention is drawn to the limitation of liability, di |ssuss defined therein. Any holder of this
advised that information contained hereon reflec(s the Company s llndmgs at the time of ns |ntervenhon only and within the I|mlls of
Client's instructions, if any. The C s sole resp s to its Client and this does n parties to a
transaction from exercising all their ngh(s and i un er lhe This cannot be reproduced
except in full, without prior written approval of the Company. Any unauthorlzed alteration, forgery or falsification of the content or

g Wi appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
\nspechon&Testlr'g Semces results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443

or email: CN.Doccheck@sgs.com

(0, LI | 11, UokD,Buking 1, Kanghong Orange Sence P No.37 Kepian 3 Road Fengiong New Toe,Yin, Sz Ctiva - 710086 t(86-29)62827885  www.sgsgroup.com.cn
FE- B - FFRENRSHSISEANERISRDETIR  MA: 710086 t (86-29) 62827885 sgs.china@sgs.com
!

Member of the SGS Group (SGS SA)



5

6

7

4.6

4.7

4.8

4.9
4.9.1
4.9.2
4.9.3
4.9.4

4.10

SGS-CSTC Standards Technical Services (XI 'AN)
Co., Ltd.

Report No.: AR/2021/5000401
Page: 4 of 37

PEAK-AVERAGE RATIO ..ottt ettt ettt e st e e stte e stte e s steeateeesaaeesaseessbeesnseeenseeessseesnseesnsesansneesns 26
FIELD STRENGTH OF SPURIOUS RADIATION ....ccuuttiitteteeeiiiititreeeeeesiaisssreeeesesssssssssesesessassssssessessssssssssseees 27
FREQUENCY STABILITY / TEMPERATURE VARIATION ....uvvtiiiiieeeeiitreeeeiitreeesereeeesssseeeesnssesesasssesssssesesnssenns 29
TEST SETUPS «.eteiettt ettt e stteestteeteeestteessteesnteeasseeesseessseesnseeasseeessseessseesnsesanseeessseesnseesnseeanseeesseesnseesnsesasees 30

TEOSESEUUD Looveeeeeeeeeeeieee ettt e e e ettt ee e e e e e ettt es e e e e e et taaas s s e e e e attssassssaeaetsssassssaaastsssasnsssessssnnnnns 30
TEOSE SEULUPD 2...veeeeeeeeeeeeee et ettt e e ettt eee s et e ettt es e e e e e e etaaas s s s e e e etbasaasssaeaatssaaassssaastsssasnssseanssnannns 30
TEOSE SELUD 3..eeeeeeeeeeeeiee ettt e e ettt tee s e e e ettt es e e e s e e etaaas s s s e e e ettssassssaesatbssassssaaestsssaasnsseeantsnanns 30
TEOSE SEUUD Aottt e e ettt eee s e e e ettt es e s e e e e etaaas s s s e e e etbasassssaesttssaasssssaastsssasnssssasssnanns 31

TEST CONDITIONS ...vvvtvueeeeeeeeeeeeeeeeeeeeeeeeseeessesssasseeee.eeae...—.——.———.—........r.r.r..rr...................—.——..—————————.——.———.... 32

MAIN TEST INSTRUMENTS ...uutiiitetenisinteeninisecsassiiissessssnsssssssssssssesssssssssessssssssssssesssssssssessessess 3%

MEASUREMENT UNCERTAINTY .uiiiiieniiiiieneniiinienisiiiesesssiisessssssesesssssesssssesssssesssssss 36

Unless otherwise agreed in wmlng this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on reques! atm;g ://lwww.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Condmons for El at http://www.sgs.com/en/Terms-an Condillonsn’arms e- Documen( aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues define erein. Any jocument is
advised that information contained hereon reﬂects the COmpany s findings at the time of its mterventlon only and withm the Ilmlts of
Client's instri if any. The Ci y's sole resp ility is to its Client and this doe: parties to a
transaction from exercising all their rights and under the cannot be

except in full, without prior written approval of the Company Any unauthonzed alteration, far?ery or falsification of the content or
appearance of this is be p o the fullest extent of the law. Unless otherwise stated the
results shown in this test report refer only !o me sampla(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

1. A, Uik, Buding 1, Kanghong Orange Scence Prk, No.137, Keyuen 3 Road, Fengdong New Town, Xian, Sheen, China 710086 t (86-29) 62827885 WWW.SgSgroup.com.cn
HE-BR - FRFANEZR 7SR ANERISHDATIE B4 710086 t (86-29) 62827885 sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (XI 'AN)
Co., Ltd.

Report No.: AR/2021/5000401

Page: 5 of 37
2 Test Summary
2.1 NR Band N5(ENDC DC_7A-N5A)
Test Item FCC Rule No. Requirements Test Result Verdict
Effective (Isotropic) :
Radiated Power §§22'21%‘g FCC: ERP <7 W Section L9 | pass
Output Data ' PP
Peak-Average - Section 2 of
Ratio Limit<13 dB Appendix B Pass
Modulation - . Section 3 of
Characteristics §2.1047 Digital modulation Appendix B Pass
. OBW: No limit. Section 4 of
Bandwidth §2.1049 EBW: No limit. Appendix B Pass
< -13 dBm/1%*EBW, in 1 MHz bands .
Band Edges §2.1051, immediately outside and adjacent to the Section 5 of Pass
Compliance §22.917 Appendix B
frequency block.
Spurious Emission FCC: <£-13 dBm/100 kHz, from 9 kHz to .
at Antenna §2.1051, 10th harmonics but outside authorized Section .6 of Pass
: §22.917 . Appendix B
Terminals operating frequency ranges.
Field Strength of §2.1053, <. Section 7 of
Spurious Radiation §22.917 FCC: < -13 dBm/100 kHz. Appendix B Pass
- §2.1055, Section 8 of
Frequency Stability §22.355 < 12.5ppm. Appendix B Pass

Remark: For the verdict, the “N/A” denotes “not applicable”, the “N/T” denotes “not tested”.
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2.2 NR Band N7(ENDC DC_5A_N7A)/NR Band N38/NR Band N41(ENDC
DC_38A_N41A/ DC_41A_N41A)

Test Item FCC Rule No. Requirements Test Result Verdict
Effective (Isotropic) .
Radiated Power 52271561(?1) EIRP < 2W iECté%r:iiig Pass
Output Data ' bp
Peak-Average Section 2 of
Ratio §27.50(a) <13 dB Appendix B Pass
Modulation - . Section 3 of
Characteristics §2.1047 Digital modulation Appendix B Pass
: OBW: No limit. Section 4 of
Bandwidth §2.1049 EBW- No limit. Appendix B Pass
For mobile digital stations, the
attenuation factor shall be not less than
40 + 10 log (P) dB on all frequencies
between the channel edge and 5
megahertz from the channel edge, 43 +
10 log (P) dB on all frequencies
Band Edges §2.1051, between 5 megahertz and X megahertz Section 5 of Pass
Compliance §27.53(m4) from the channel edge, and 55 + 10 log Appendix B
(P) dB on all frequencies more than X
megahertz from the channel edge,
where X is the greater of 6 megahertz
or the actual emission bandwidth as
defined in paragraph (m)(6) of this
section.
Channsl
Edga
Spurious Emission -FEdEmY -F5dBm ;
whema | S| T [| TR seonsol | pa,
Terminals ' E E pp
8 kHz 5 .Tt-."-:: i .:b.*-'-u-': 10" harmonics
¥=Max {&6MHz. EEW}
Channsl
Edga
Field Strength of §2.1053, e e Section 7 of Pass
Spurious Radiation §27.53(m) b L Appendix B
8 kHz 5 .Tt-."-:: i .:b.*-'-u-': 10" harmonics
¥=Max {&6MHz. EEW}
Frequency Stabilit §2.1055, Within authorized bands of Section 8 of Pass
g Y Y §27.54 operation/frequency block. Appendix B

Remark: For the verdict, the “N/A” denotes “not applicable”, the “N/T” denotes “not tested”.
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Test Item Fcﬁ cl)?ule Requirements Test Result | Verdict
Effective (Isotropic) :
Radiated Power Output §2.1046, EIRP<1W Section .1 of Pass
D §27.50(d) Appendix B
ata
. 82.1046, L Section 2 of
Peak-Average Ratio §27.50(d) Limit<13 dB Appendix B Pass
Modulation - . Section 3 of
Characteristics §2.1047 Digital modulation Appendix B Pass
. OBW: No limit. Section 4 of
Bandwidth §2.1049 EBW: No limit. Appendix B Pass
< -13 dBm/1%*EBW, in 1 MHz bands .
Band Edges Compliance §2.1051, immediately outside and adjacent to the Section 5 of Pass
§27.53(h) Appendix B
frequency block.
- th
Spurious Emission at §2.1051, <-13 dBmll MHz, frc_)m 9 kHz to 10 Section 6 of
) harmonics but outside authorized , Pass
Antenna Terminals §27.53(h) : Appendix B
operating frequency ranges.
Field Strength of §2.1053, Section 7 of
Spurious Radiation §27.53(h) < -13 dBm/1 MHz. Appendix B Pass
- §2.1055, Section 8 of
Frequency Stability §27.54 < +2.5 ppm. Appendix B Pass

Remark: For the verdict, the “N/A” denotes “not applicable”, the “N/T” denotes “not tested”.
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DC_7A-N78A/ DC_38A-N78A/ DC_41A-N78A / DC_66A-N78A)

3700-3980MHz:

Test Item FCC Rule No. Requirements Test Result Verdict
Effective (Isotropic) .
Radiated Power 2571238) EIRP < 1W iectéc;]r;ii%f Pass
Output Data ' bp
Peak-Average Section 2 of
Ratio §27.50(a) <13 dB Appendix B Pass
Modulation . . Section 3 of
Characteristics §2.1047 Digital modulation Appendix B Pass
: OBW: No limit. Section 4 of
Bandwidth §2.1049 EBW: No limit. Appendix B Pass
(2) For mobile operations in the 3700-
3980 MHz band, the conducted power
of any emission outside the licensee's
authorized bandwidth shall not exceed
-13 dBm/MHz. Compliance with this
paragraph (I)(2) is based on the use of
measurement instrumentation
employing a resolution bandwidth of 1
megahertz or greater. However, in the
Band Edges §2.1051, 1_megahertz_ bands |mme§:i|ately . Section 5 of
. outside and adjacent to the licensee's , Pass
Compliance §27.53(12) - Appendix B
frequency block, the minimum
resolution bandwidth for the
measurement shall be either one
percent of the emission bandwidth of
the fundamental emission of the
transmitter or 350 kHz. In the bands
between 1 and 5 MHz removed from
the licensee's frequency block, the
minimum resolution bandwidth for the
measurement shall be 500 kHz.
Spurious Emission §2.1051 Section 6 of
at Antenna : . not exceed -13 dBm/MHz. . Pass
: §27.53(1) Appendix B
Terminals
Field Strength of §2.1053, Section 7 of
Spurious Radiation §27.53(I) not exceed -13 dBm/MHz Appendix B Pass
Frequency Stabilit §2.1055, Within authorized bands of Section 8 of Pass
a Y Y §27.54 operation/frequency block. Appendix B
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Test ltem FCC Rule No. Requirements | TestResult | Verdict
Remark: For the verdict, the “N/A” denotes “not applicable”, the “N/T” denotes “not tested”.
3450-3550MHz:
Test Item FCC Rule No. Requirements Test Result Verdict
Effective (Isotropic) :
Radiated Power §2.1046, EIRP < 30dBm Section1of | pass
Output Data §27.50(k)(3) Appendix B
Peak-Average s Section 2 of
Ratio §27.50(k)(4) FCC: Limit<13 dB Appendix B Pass
Bandwidth §2.1049 OBW: No limit. Sectiondof | pass
EBW: No limit. Appendix B
For mobile operations in the 3450-3550
MHz band, the conducted power of any .
BC%?: ﬁgﬁgg §2.1051, emission outside the licensee's iECté?]rés(g Pass
P §27.50(n)(2) authorized bandwidth shall not exceed PP
-13 dBm/MHz.
For mobile operations in the 3450-3550
Spurious Emission MHz band, the conducted power of any Section 6 of
at Antenna §2.1051, emission outside the licensee's Appendix B Pass
Terminals §27.50(n)(2) authorized bandwidth shall not exceed PP
-13 dBm/MHz.
For mobile operations in the 3450-3550
. MHz band, the conducted power of any .
SFIL:erIi(Z)uszrlgg?jtiZticgn §2.1053, emission outside the licensee's iECtéc;\réiz(g Pass
P §27.50(n)(2) authorized bandwidth shall not exceed PP
-13 dBm/MHz.
Frequency Stability §2.1055, Within authorized bands of operation/ Section 8 of Pass
§27.54 frequency block. Appendix B

Remark: For the verdict, the “N/A” denotes “not applicable”, the “N/T” denotes “not tested”.

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on raquesl or accassnble at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and Ci for El at tt 'www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, issues defined therein. Any holder of this it is
advised that information contained hereon reﬂec(s the Company s llndmgs at the time of ns |ntervenhon only and within the limits of
Client's instructions, if any. Th p s to its Client and this di does not parties to a
transaction from exercising all their ngh(s and i un er the This cannot be reproduced
3 T except in full, without prior written approval of the Company. Any unauthorlzed alteration, forgery or falsification of the content or
KGRI FH 2 appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
2 \nspechon&Testlr*g Semces results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443

or email: CN.Doccheck@sgs.com
00, L. | 1, UntD, Buiding 1, Kanghong Orange Scence Pak, No137,Keyuan 3 Road, Fengdong New Town, Xian, Sheen China 710086 t (86-29) 6282 7885 Www.sgsgroup.com.cn
t (86-29) 6282 7885 sgs.china@sgs.com

FE - BR - FRTENE= 7S ISR N1 SHOETIE W& 710086
T

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (XI 'AN)
Co., Ltd.

Report No.: AR/2021/5000401
Page: 10 of 37

3 General Information

3.1 Client Information

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.

#019, 9th Floor, Building 6, 33 Xi'ergi Middle Road, Haidian District, Beijing,

Address of Manufacturer: China, 100085

3.2 Test Location

Company: SGS-CSTC STANDARDS TECHNICAL SERVICES (XI 'AN) CO., LTD.

Address: 1/F, Unit D, Building 1, Kanghong Orange Technology Park, No.137, Keyuan
' 3rd Road, Fengdong New City, Xi’an, Shaanxi China

Post code: 710086

Test engineer: Leah Chen,Ken Liu,Andy Yao
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3.3 Test Facility

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

A2LA (Certificate No. 4854.01)

SGS-CSTC STANDARDS TECHNICAL SERVICES (XI'AN) CO., LTD. is accredited by the American
Association for Laboratory Accreditation(A2LA). Certificate No. 4854.01.

FCC-Designation Number: CN1271.
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3.4 General Description of EUT

EUT Description:: Mobile Phone

Model No.: 21081111RG

Trade Mark: XIAOMI

Hardware Version: P2

Software Version: MIUI 12.5

Sample Type: X Portable Device, [ ]Module
Antenna Type: [] External, [X] Integrated

N5: -4.08dBi(Ant1); -6.2dBi(Ant3);

N7: -1.2dBi(Ant2); --2.16dBi(Ant4); 0.1dBi(Ant5); -1.83dBi(Ant8);
N38: -1.2dBi(Ant2); -2.16dBi(Ant4); 0.1dBi(Ant5); -1.83dBi(Ant8);
Antenna Gain: N41: -1.2dBi(Ant2); -2.16dBi(Ant4); 0.1dBi(Ant5); -1.83dBi(Ant8);

N66: -0.94dBi(Ant2); -2.63dBi(Ant4); -1.5dBi(Ant5); -3.7dBi(Ant8);

N77: -1.1dBi(Ant6); -2.65dBi(Ant11); 1.95dBi(Ant12); 0.1dBi(Ant13);
N78: -1.3dBi(ANT6); -3.02dBi(Ant11); 1.95dBi(Ant12); 0.1dBi(Ant13);

Remark: Conduction Power & EIRP of all antennas are tested, and only the worst data is presented

3.5 Test Mode

Test Mode Test Modes Description

NR/TM1 NR system, DFT-s-Pi/2-BPSK modulation
NR/TM2 NR system, DFT-s-QPSK modulation
NR/TM3 NR system, DFT-s-16QAM modulation
NR/TM4 NR system, DFT-s-64QAM modulation
NR/TM5 NR system, DFT-s-256QAM modulation
NR/TM6 NR system, CP-QPSK modulation
NR/TM7 NR system, CP-16QAM modulation
NR/TM8 NR system, CP-64QAM modulation
NR/TM9 NR system, CP-256QAM modulation

Remark: The test mode(s) are selected according to relevant radio technology specifications.
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3.6 Test Environment
Environment Parameter Selected Values During Tests
Relative Humidity 49%
Atmospheric Pressure: 102.46 KPa
Temperature NT 25°C
LV 3.5V
Voltage: NV 3.85V
HV 4.35V
Remark: LV= lower extreme test voltage; NV= nominal voltage
HV= upper extreme test voltage; NT= normal temperature
3.7 Technical Specification
Characteristics Description
Radio System Type X sA X NSA
Band TX RX
NR Band N5 824 to 849 MHz 869 to 894 MHz
NR Band N7 2500 to 2570 MHz 2620 to 2690 MHz
Supported Frequency | R Band N38 2570 to 2620 MHz 2570 to 2620 MHz
Range NR Band N41 2496 to 2690 MHz 2496 to 2690 MHz
NR Band N66 1710 to 1780 MHz 2110 to 2180 MHz
3450 to 3550 MHz 3450 to 3550 MHz
NR Band N77 3700 to 3980 MHz 3700 to 3980 MHz
NR Band N78 3450 to 3550 MHz 3450 to 3550 MHz
SCS 15kHz: [X]5 MHz; [X]10 MHz; [X]15 MHz;
NR Band N5 [20 MHz:
SCS 15kHz: [X]5 MHz; [X]10 MHz; [X]15 MHz;
NR Band N7 X120 MHz; [X]25 MHz; [X]30 MHz; [X]40 MHz;
X]50 MHz;
NR Band N38 SCS‘30kHz: X120 MHz; [X]30 MHz; [X]40
MHz;
Supported Channel SCS 30kHz: [X]20 MHz; [X]30 MHz; [X]40
e NR Band N41 MHz; [X]50 MHz; [X]60 MHz;[X]80 MHz; [X]90
MHz; [X]100 MHz
SCS 15kHz: [X]5 MHz; [X]10 MHz; [X]15 MHz;
NR Band N66 [XJ20 MHz; [J30 MHz; [XJ40 MHz;
SCS 30kHz: [X]20 MHz; [X]40 MHz; [X]50
NR Band N77 MHz; XI60 MHz; [X|80 MHz; [X]90 MHz; [X]
100 MHz
NR Band N78 SCS 30kHz: [X]20 MHz; [X]30 MHz; [X]40
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MHz; X]50 MHz; X]60 MHz; [X]80 MHz; X
90 MHz; [X]100 MHz

SCS 15kHz:

4M48G7D;4M4ATWTD;
NR Band N5 8M94G7D;9M30WT7D;
13M4G7D;14M2W7D
17M8G7D;19MOW7D
SCS 15kHz:

AM47G7D;4M4A46WTD;
8M96G7D;9M28WTD;
13M5G7D;14M1W7D
17M9G7D;19MOW7D
28M9G7D;28M7W7D
38M7G7D;38M7W7D
48M3G7D;48M3W7D
SCS 30kHz:

17M9G7D;18M3W7D
26M9G7D;27MOW7D
35M9G7D;38MOW7D
SCS 30kHz:

Designation of 17M9G7D;18M3W7D
Emissions 26M9G7D;27MOW7D
35M8G7D;37MOW7D
(Remark: the necessary | Nr gand N41 45M8G7D:47M5W7D
bandwidth of which is 57M8G7D;57M7W7D
the worst value from 77TMAG7D;77TM6WT7D
the measured occupied 85M9G7D;87TM7W7D
bandwidths for each 96M4G7D;97MAWTD
fYRe St cnange Z\aisg(gjwawm-
SERENE 8M96G7D:9M30W7D:
configuration.) NR Band N66 13M4G7D;14M2W7D
17M9G7D;19MOW7D
28M7G7D;28M6W7D
38M9G7D;38M8W7D
SCS 30kHz:

17M9G7D;18M2W7D
35M8G7D;37TMOW7D
45M7G7D;47TM5W7D
57M8G7D;57M8W7D
77TM3G7D;77TM8W7D
85M7G7D;87M5W7D
96M2G7D;97M4AWT7D
SCS 30kHz:

17M9G7D;18M2W7D
26M9G7D;27TMOW7D
NR Band N78 35M8G7D;37TMOW7D
45M8G7D;47TM5W7D
57M8G7D;57M8W7D
77TM1G7D;77TM6W7D

NR Band N7

NR Band N38

NR Band N77
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85M7G7D;87MSW7D
96M2G7D;97M2W7D
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3.8 Test Frequencies

3.8.1 Reference test frequencies for NR operating band n5
3.8.1.1 Test frequencies for NR operating band n5 and SCS 15 kHz
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZ] [MHz] [ARFCN] [kHz]
5 Downlink Low 871.5 174300 15
Mid 881.5 176300
High 891.5 178300
Uplink Low 826.5 165300 -
Mid 836.5 167300
High 846.5 169300
10 Downlink Low 874 174800 15
Mid 881.5 176300
High 889 177800
Uplink Low 829 165800 -
Mid 836.5 167300
High 844 168800
15 Downlink Low 876.5 175300 15
Mid 881.5 176300
High 886.5 177300
Uplink Low 831.5 166300 -
Mid 836.5 167300
High 841.5 168300
20 Downlink Low 879 175800 15
Mid 881.5 176300
High 884 176800
Uplink Low 834 166800 -
Mid 836.5 167300
High 839 167800
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3.8.2 Reference test frequencies for NR operating band n7
3.8.2.1 Test frequencies for NR operating band n7 and SCS 15 kHz
CBW [MHZz] Range Carrier centre Carrier centre SS block SCS
[MHz] [ARFCN] [kHZz]
5 Downlink Low 2622.5 524500 15
Mid 2655 531000
High 2687.5 537500
Uplink Low 2502.5 500500 -
Mid 2535 507000
High 2567.5 513500
10 Downlink Low 2625 525000 15
Mid 2655 531000
High 2685 537000
Uplink Low 2505 501000 -
Mid 2535 507000
High 2565 513000
15 Downlink Low 2627.5 525500 15
Mid 2655 531000
High 2682.5 536500
Uplink Low 2507.5 501500 -
Mid 2535 507000
High 2562.5 512500
20 Downlink Low 2630 526000 15
Mid 2655 531000
High 2680 536000
Uplink Low 2510 502000 -
Mid 2535 507000
High 2560 512000
25 Downlink Low 2632.5 526500 15
Mid 2655 531000
High 2677.5 535500
Uplink Low 2512.5 502500 -
Mid 2535 507000
High 2557.5 511500
30 Downlink Low 2635 527000 15
Mid 2655 531000
High 2675 535000
Uplink Low 2515 503000 -
Mid 2535 507000
High 2555 511000
40 Downlink Low 2640 528000 15
Mid 2655 531000
High 2670 534000
Uplink Low 2520 504000 -
Mid 2535 507000
High 2550 510000
50 Downlink Low 2645 529000 15
Mid 2655 531000
High 2665 533000
Uplink Low 2525 505000 -
Mid 2535 507000
High 2545 509000
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3.8.3 Reference test frequencies for NR operating band n38
3.8.3.1 Test frequencies for NR operating band n38 and SCS 30 kHz
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZ] [MHZ] [ARFCN] [kHz]
20 Downlink Low 2580 516000 30
& Mid 2595 519000
Uplink High 2610 522000
30 Downlink Low 2585 517000 30
& Mid 2595 519000
Uplink High 2605 521000
40 Downlink Low 2590 518000 30
& Mid 2595 519000
Uplink High 2600 520000
3.84 Reference test frequencies for NR operating band n41
3.8.4.1 Test frequencies for NR operating band n41 and SCS 30 kHz
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZ] [MHz] [ARFCN] [kHz]
20 Downlink Low 2506.02 501204 30
& Mid 2592.99 518598
Uplink High 2670 534000
30 Downlink Low 2511 502200 30
& Mid 2592.99 518598
Uplink High 2675 535000
40 Downlink Low 2516.01 503202 30
& Mid 2592.99 518598
Uplink High 2670 534000
50 Downlink Low 2521.02 504204 30
& Mid 2592.99 518598
Uplink High 2664.99 532998
60 Downlink Low 2526 505200 30
& Mid 2592.99 518598
Uplink High 2659.98 531996
80 Downlink Low 2536.02 507204 30
& Mid 2592.99 518598
Uplink High 2649.99 529998
90 Downlink Low 2541 508200 30
& Mid 2592.99 518598
Uplink High 2644.98 528996
100 Downlink Low 2546.01 509202 30
& Mid 2592.99 518598
Uplink High 2640 528000
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3.85 Reference test frequencies for NR operating band n66
3.8.5.1 Test frequencies for NR operating band n66 and SCS 15 kHz
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZ] [MHZ] [ARFCN] [kHZ]
5 Downlink Low 2112.5 422500 15
Mid 2145 429000
High 2177.5 435500
Uplink Low 17125 342500 -
Mid 1745 349000
High 1777.5 355500
10 Downlink Low 2115 423000 15
Mid 2145 429000
High 2175 435000
Uplink Low 1715 343000 -
Mid 1745 349000
High 1775 355000
15 Downlink Low 2117.5 423500 15
Mid 2145 429000
High 2172.5 434500
Uplink Low 17175 343500 -
Mid 1745 349000
High 1772.5 354500
20 Downlink Low 2120 424000 15
Mid 2145 429000
High 2170 434000
Uplink Low 1720 344000 -
Mid 1745 349000
High 1770 354000
30 Downlink Low 2125 425000 15
Mid 2145 429000
High 2165 433000
Uplink Low 1725 345000 -
Mid 1745 349000
High 1765 353000
40 Downlink Low 2130 426000 15
Mid 2145 429000
High 2160 432000
Uplink Low 1730 346000 -
Mid 1745 349000
High 1760 352000
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3.8.6 Reference test frequencies for NR operating band n77
3.8.6.1 Test frequencies for NR operating band n77 and SCS 30 kHz
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZz] [MHZ] [ARFCN] [kHz]
20 Downlink Low 3710.01 647334 30
& Mid 3840 656000
Uplink High 3969.99 664666
40 Downlink Low 3720 648000 30
& Mid 3840 656000
Uplink High 3960 664000
50 Downlink Low 3725.01 648334 30
& Mid 3840 656000
Uplink High 3954.99 663666
60 Downlink Low 3730.02 648668 30
& Mid 3840 656000
Uplink High 3949.98 663332
80 Downlink Low 3740.01 649334 30
& Mid 3840 656000
Uplink High 3939.99 662666
90 Downlink Low 3745.02 649668 30
& Mid 3840 656000
Uplink High 3934.98 662332
100 Downlink Low 3750 650000 30
& Mid 3840 656000
Uplink High 3930 662000
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZ] [MHZ] [ARFCN] [kHz]
20 Downlink Low 3459.99 630666 30
& Mid 3500.01 633334
Uplink High 3540 636000
40 Downlink Low 3470.01 631334 30
& Mid 3500.01 633334
Uplink High 3530.01 635334
50 Downlink Low 3474.99 631666 30
& Mid 3500.01 633334
Uplink High 3525 635000
60 Downlink Low 3480 632000 30
& Mid 3500.01 633334
Uplink High 3519.99 634666
80 Downlink Low 3489.99 632666 30
& Mid 3500.01 633334
Uplink High 3510 634000
90 Downlink Low 3495 633000 30
& Mid 3500.01 633334
Uplink High 3504.99 633666
100 Downlink Low \ \ 30
& Mid 3500.01 633334
Uplink High \ \
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3.8.7 Reference test frequencies for NR operating band n78
3.8.7.1 Test frequencies for NR operating band n78 and SCS 30 kHz
Bandwidth Range Carrier centre Carrier centre SS block SCS
[MHZ] [MHz] [ARFCN] [kHz]
20 Downlink Low 3459.99 630666 30
& Mid 3500.01 633334
Uplink High 3540 636000
30 Downlink Low 3465 631000 30
& Mid 3500.01 633334
Uplink High 3534.99 635666
40 Downlink Low 3470.01 631334 30
& Mid 3500.01 633334
Uplink High 3530.01 635334
50 Downlink Low 3474.99 631666 30
& Mid 3500.01 633334
Uplink High 3525 635000
60 Downlink Low 3480 632000 30
& Mid 3500.01 633334
Uplink High 3519.99 634666
80 Downlink Low 3489.99 632666 30
& Mid 3500.01 633334
Uplink High 3510 634000
20 Downlink Low 3495 633000 30
& Mid 3500.01 633334
Uplink High 3504.99 633666
100 Downlink Low \ \ 30
& Mid 3500.01 633334
Uplink High \ \
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4 Description of Tests

4.1 Conducted Output Power

Measurement Procedure: FCC KDB 971168 D01 V03r01

The transmitter output was connected to a calibrated coaxial cable, attenuator and power meter, the
other end of which was connected to a Base Station Simulator. The Base Station Simulator was set to force
the EUT to its maximum power setting. The power output at the transmitter antenna port was determined by
adding the value of the cable insertion loss to the power reading. The tests were performed at three
frequencies (low channel, middle channel and high channel) and on the highest power levels, which can be
setup on the transmitters.
Remark: Reference test setup 1

4.2 Effective (Isotropic) Radiated Power of Transmitter

Measurement Procedure: FCC KDB 971168 D01 V03r01 ; C63.26 (2015)
Calculate power in dBm by the following formula:

ERP (dBm) = Conducted Power (dBm) + antenna gain (dBd)

EIRP(dBm) = Conducted Power (dBm) + antenna gain (dBi)
EIRP=ERP+2.15dB
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4.3 Occupied Bandwidth

Measurement Procedure: FCC KDB 971168 D01 V03r01 Section 4.2

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean power
radiated by a given emission shall be measured. The transmitter output was connected to a calibrated
coaxial cable, attenuator and Spectrum analyser, the other end of which was connected to a Base Station
Simulator. The Base Station Simulator was set to force the EUT to its maximum power setting. The tests
were performed at three frequencies (low channel, middle channel and high channel).The span of the
analyzer shall be set to capture all products of the modulation process, including the emission skirts. The
resolution bandwidth shall be set to as close to 1 percent of the selected span as is possible without being
below 1 percent. The video bandwidth shall be set to 3 times the resolution bandwidth. Video averaging is
not permitted. Where practical, a sampling detector shall be used since a peak or, peak hold, may produce a
wider bandwidth than actual. The trace data points are recovered and are directly summed in linear terms.
The recovered amplitude data points, beginning at the lowest frequency, are placed in a running sum until
0.5 percent of the total is reached and that frequency recorded. The process is repeated for the highest
frequency data points. This frequency is recorded. The span between the two recorded frequencies is the
occupied bandwidth.

Remark: Reference test setup 1
Test Settings

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the 99%
occupied bandwidth and the 26dB bandwidth. The bandwidth measurement was not influenced by any
intermediate power nulls in the fundamental emission.

2. RBW=1-5% of the expected OBW

3. VBW=3xRBW

4. Detector = Peak

5. Trace mode = max hold

6. Sweep = auto couple

7. The trace was allowed to stabilize

8. If necessary, steps 2 — 7 were repeated after changing the RBW such that it would be within

1 —5% of the 99% occupied bandwidth observed in Step 7
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4.4 Band Edge at Antenna Terminals

Measurement Procedure: FCC KDB 971168 D01 V03r01 Section 6.0

The transmitter output was connected to a calibrated coaxial cable, attenuator and Spectrum analyser,
the other end of which was connected to a Base Station Simulator. The Base Station Simulator was set to
force the EUT to its maximum power setting. The tests were performed at two frequencies (low channel and
high channel).in the 1MHz bands immediately outside and adjacent to the frequency block a resolution
bandwidth of 100kHz or 1% of the emission bandwidth of the fundamental emission of the transmitter may be
employed. The EUT emission bandwidth is measured as the width of the signal between two points, outside
of which all emission are attenuated at least 26dB below the transmitter power. The video bandwidth of the
spectrum analyzer was set at thrice the resolution bandwidth. Detector Mode was set to peak or peak hold
power.
Remark: Reference test setup 1

Test Settings

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge

REW > 1% of the emission bandwidth

VBW > 3 x RBW

Detector = RMS

Mumber of sweep points = 2 x Span/RBW

Trace mode = trace average for continuous emissions, max hold for pulse emissions

Sweep time = auto couple

e A R

The trace was allowed to stabilize
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4.5 Spurious And Harmonic Emissions at Antenna Terminal

Measurement Procedure: FCC KDB 971168 D01 V03r01

The transmitter output was connected to a calibrated coaxial cable, attenuator and Spectrum analyzer,
the other end of which was connected to a Base Station Simulator. The Base Station Simulator was set to
force the EUT to its maximum power setting. The tests were performed at three frequencies (low channel
and high channel).The level of the carrier and the various conducted spurious and harmonic frequencies is
measured by means of a calibrated spectrum analyzer. The spectrum is scanned from the lowest frequency
generated in the equipment up to a frequency including its 10th harmonic. On any frequency outside a
licensee’s frequency block, the power of any emission shall be attenuated below the transmitter power (P) by
at least 43 + 10 log(P) dB. Compliance with these provisions is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 MHz or greater. However, in the 1 MHz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be employed. The emission
bandwidth is defined as the width of the signal between two points, one below the carrier center frequency
and one above the carrier center frequency, outside of which all emission are attenuated at least 26 dB
below the transmitter power.
Remark: Reference test setup 1

Test Settings

1. Start frequency was set to 30MHz and stop frequency was set to at least 10 * the fundamental frequency
(separated into at least two plots per channel)

Detector = RMS

Trace mode = trace average for continuous emissions, max hold for pulse emissions

Sweep time = auto couple

The trace was allowed to stabilize

Please s=e test notes below for RBW and VBW settings

Sl
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4.6 Peak-Average Ratio

Measurement Procedure: FCC KDB 971168 D01 V03r01 Section 5.7.1

A peak to average ratio measurement is performed at the conducted port of the EUT. For WCDMA
signals, the spectrum analyzers Complementary Cumulative Distribution Function (CCDF) measurement
profile is used to determine the largest deviation between the average and the peak power of the EUT in a
given bandwidth. The CCDF curve shows how much time the peak waveform spends at or above a given
average power level. The percent of time the signal spends at or above the level defines the probability for
that particular power level. For GSM signals, an average and a peak trace are used on a spectrum analyzer
to determine the largest deviation between the average and the peak power of the EUT in a bandwidth
greater than the emission bandwidth. The traces are generated with the spectrum analyzer set to zero span
mode.
Remark: Reference test setup 1

Test Settings

The signal analyzer's CCDF measurement profile is enabled
Frequency = camier center frequency
Measurement BW > Emission bandwidth of signal

The signal analyzer was set to collect one million samples to generate the CCDF curve

Lok W=

The measurement interval was set depending on the type of signal analyzed. For continuous signals
(=98% duty cycle), the measurement interval was set to 1ms. For burst fransmissions, the spectrum
analyzer is set to use an internal "RF Burst” trigger that is synced with an incoming pulse and the
measurement interval is set to less than the duration of the “on time” of one burst to ensure that energy is
only captured during a time in which the transmitter is operating at maximum power
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4.7 Field Strength of Spurious Radiation

Measurement Procedure: FCC KDB 971168 D01 V03r01

Below 1GHz test procedure as below:

1). The EUT was powered ON and placed on a 80cm high table in the chamber. The antenna of the
transmitter was extended to its maximum length.

2). The disturbance of the transmitter was maximized on the test receiver display by raising and lowering
from 1m to 4m (for the test frequency of below 30MHz, the antenna was tuned to heights 1 meter) the
receive antenna and by rotating through 360° the turntable. After the fundamental emission was
maximized, a field strength measurement was made.

3). Steps 1) and 2) were performed with the EUT and the receive antenna in both vertical and horizontal
polarization.

4). The transmitter was then removed and replaced with another antenna. The center of the antenna was
approximately at the same location as the center of the transmitter.

5). A signal at the disturbance was fed to the substitution antenna by means of a non-radiating cable. With
both the substitution and the receive antennas horizontally polarized, the receive antenna was raised and
lowered to obtain a maximum reading at the test receiver. The level of the signal generator was adjusted
until the measured field strength level in step 2) is obtained for this set of conditions.

6). The output power into the substitution antenna was then measured.

7). Steps 5) and 6) were repeated with both antennas polarized.

8) Calculate power in dBm by the following formula:

ERP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBd)

Where:

Pd is the dipole equivalent power, Pg is the generator output into the substitution antenna, and the antenna

gain is the gain of the substitute antenna used relative to either a half-wave dipole (dBd) or an isotropic

source (dBi). The substitute level is equal to Pg [dBm] — cable loss [dB]. The calculated Pd levels are then
compared to the absolute spurious emission limit of -13dBm which is equivalent to the required minimum
attenuation of 43 + 10log10(Power [Watts]).

Above 1GHz test procedure as below:

1) Different between above is the test site, change from Semi- Anechoic
Chamber to fully Anechoic Chamber

2) Calculate power in dBm by the following formula:

EIRP(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dBi)
EIRP=ERP+2.15dB
Where:
Pg is the generator output power into the substitution antenna.

3. Test the EUT in the lowest channel, the middle channel the Highest channel

4. The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis positioning
which it is worse case, Only the test worst case mode is recorded in the report.

5. Repeat above procedures until all frequencies measured was complete.

Remark: Reference test setup 3
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1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

2) Scan from 9kHz to 40GHz, The disturbance between 9KHz to 30MHz and 18GHz to 40GHz was very low,
and the above harmonics were the highest point could be found when testing, so only the above harmonics
had been displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported .

3) As shown in this section, for frequencies above 1GHz, the field strength limits are based on average limits.
However, the peak field strength of any emission shall not exceed the maximum permitted average limits
specified above by more than 20 dB under any condition of modulation. So, only the peak measurements
were shown in the report.

4) All modes have been tested, but only the worst case data displayed in this report.
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4.8 Frequency Stability / Temperature Variation

Measurement Procedure:
Frequency stability testing is performed in accordance with the guidelines of FCC KDB 971168 D01 V03r01;
ANSI/C63.26 (2015)
. The frequency stability of the transmitter is measured by:
a.) Temperature: The temperature is varied from -30°C to +50°C in 10°C increments using an
environmental chamber.

b.) Primary Supply Voltage: The primary supply voltage is varied from 85% to 115% of the nominal value
for non hand-carried battery and AC powered equipment. For hand-carried, battery-powered equipment,
primary supply voltage is reduced to the battery operating end point which shall be specified by the
manufacturer.

Specification — The frequency stability shall be sufficient to ensure that the fundamental emission stays
within the authorized frequency block. The frequency stability of the transmitter shall be maintained within
+0.00025% (+2.5 ppm ) of the center frequency.

Time Period and Procedure:
1. The carrier frequency of the transmitter is measured at room temperature (20°C to provide a reference).
2. The equipment is turned on in a “standby” condition for fifteen minutes before applying power to the
transmitter. Measurement of the carrier frequency of the transmitter is made within one minute after
applying power to the transmitter.

3. Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C. A period of at least
one half-hour is provided to allow stabilization of the equipment at each temperature level.

Remark: Reference test setup 4
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4.9 Test Setups
491 Test Setup 1

Spectrum analyser
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Ground Reference Plane

4.9.2 Test Setup 2

Antenna Tower

1m to 4m
A

Antenna Tower

Hem

Gound Reference Plane

Test Receiver |~

Figure 1. 30MHz to 1GHz Figure 2. above 1GHz
4.9.3 Test Setup 3

Antenna Tower

(Turntable)
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Figure 1. Below 30MHz
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Figure 2. 30MHz to 1GHz
49.4 Test Setup 4

Figure 3. above 1GHz
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Test Case Test Conditions
Test Environment Ambient Climate & Rated Voltage
Average Test Setup Test Setup 1
Power, RF Channels (TX) L, M, H (L= low channel, M= middle channel, H= high
Total channel )
Transmit Test Mode NR/TM1;NR/TM2;NR/TM3;NR/TM4;NR/TM5;NR/TM6;
Output NR/TM7;NR/TM8; NR/TMY;
Power Test Environment Ambient Climate & Rated Voltage
Data Average
Power, Test Setup Test Setup 1
Spectral RF Channels (TX) L, M, H (L= low channel, M= middle channel, H= high
Density (if channel )
required) Test Mode NR/TM1;NR/TM2;NR/TM3;NR/TM4;NR/TM5;NR/TM6;
NR/TM7;NR/TM8; NR/TMY;

Test Environment

Ambient Climate & Rated Voltage

Peak-to-Average Ratio | Test Setup Test Setup 1
(if required) RF Channels (TX) M (M= middle channel )
Test Mode NR/TM1;NR/TM6
Test Environment Ambient Climate & Rated Voltage
Modulation Test Setup Test Setup 1
Characteristics RF Channels (TX) M (M= middle channel )
Test Mode NR/TM1;NR/TM2;NR/TM3;NR/TM4;NR/TM5;NR/TM6;
Test Environment Ambient Climate & Rated Voltage
Test Setup Test Setup 1
Occupied . .
L, M, H (L= low channel, M= middle channel, H= high
Bandwidth | RF Channels (TX) channel ; 9
Test Mode NR/TM1;NR/TM2;NR/TM3;NR/TM4;NR/TM5;NR/TM6;
. NR/TM7;NR/TM8; NR/TM9;
Bandwidth -
Test Environment Ambient Climate & Rated Voltage
Emission | Test Setup Test Setup 1
Bandwidth — . .
if RF Channels (TX) L, M, H (L= low channel, M= middle channel, H= high
_ channel )
required) Test Mode NR/TM1;NR/TM2;NR/TM3;NR/TM4;NR/TM5;NR/TMS;
NR/TM7;NR/TM8; NR/TM9;
Test Environment Ambient Climate & Rated Voltage
Band Edges Test Setu Test S 1
Compliance s est Setup

RF Channels (TX)

L, H (L= low channel, H= high channel )

SuG I &
Inspection & Testing Services '
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NR/TM1;NR/TM2;NR/TM3;NR/TM4;NR/TM5;NR/TM6;

Test Mode NR/TM7;NR/TMS; NR/TMO;
Test Environment Ambient Climate & Rated Voltage
Test Setup Test Setup 1
Spurious Emission at LM H
Antenna Terminals RF Channels (TX) (L= low channel, M= middle channel, H= high
channel)
Test Mode NR/TM1
Test Environment Ambient Climate & Rated Voltage
Test Setup Test Setup 2
Field Strength of NR/TMl_ .
Test Mode Remark: If applicable, the EUT conf. that has

Spurious Radiation maximum power density (based on the equivalent

power level) is selected.

RF Channels (TX) L, M, H (L= low channel, M= middle channel, H= high

channel)
(1) -30 °C to +50 °C with step 10 °C at Rated Voltage;

Test Environment (2) VL, VN and VH of Rated Voltage at Ambient
Climate.

Frequency Stability Test Setup Test Setup 4

RF Channels (TX) L, M, H (L= low channel, M= middle channel, H= high
channel)

Test Mode NR/TM1;NR/TM6

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on requesl r M}E ://lwww.sgs.com/en/Terms-and-Conditions.aspx and, for electronic format documents,
subject to Terms and C for El at http://www.sgs.com/en/Terms-an Condillonsn’erms ©-| Document aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction issues define erel ument is
advised that information contained hereon reflects the Company’s findings at the time of |ts mterventlon only and wlthm lhe limits of
Client's instructions, if any. The Company's sole resp is to its Client and this di t does not panles to a
transaction from exercising all their rights and i under the tr
ik pe=ill except in full, without prior written approval of the Company. Any unauthorized alteration, fcr$ery or falsmcahon of the content or
WL FH appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the
\nspechon 3 Testlng Services results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.
% Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443

or email: CN.Doccheck@sgs.com

41F; Unit, Bulding 1, Kanghang Orange Scence Park, No.137, Keytan rd Road, Fengdong New Town, Xian, Shaand, China - 710086 t (86-29) 62827885 WWW.SQSgroup.com.cn
HE-EBR - FRTENRZR7SSEANER1SHOETIE  #4%: 710086 t (86-29) 62827885 sgs.china@sgs.com
|

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services (XI 'AN)
Co., Ltd.

Report No.: AR/2021/5000401
Page: 34 of 37

5 Main Test Instruments

RF conducted test

Cal. date Czlél?eue
Test Equipment Manufacturer Model No. Inventory No.

(yyyy-mm- | (yyyy-mm-

dd) dd)
Signal Analyzer Rohde & FSU XAWO01-13-02 | 2020/10/26 | 2021/10/25

Schwarz

Radio CorgTa‘:iT)'ﬁat'on Test Anritsu MTS000A XAWO01-03-12 | 2020/10/27 | 2021/10/26
Radio communication analyzer Anritsu MT8821C XAWO01-03-13 | 2020/10/26 | 2021/10/25

RF control Unit Tonscend JS0806-1 N/A N/A N/A

Band Reject Filter Group Tonscend JS0806-F N/A N/A N/A
Humidity/ Temperature Indicator MingGao TH101B XAWO01-01-08 2021/4/30 2022/4/29
temperature chamber Votsch VT4002 XAWO01-18-01 2021/4/1 2022/3/31
power supply Angilent 66311B XAWO01-17-01 2021/4/1 2022/3/31
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RSE Test System
Equipment Manufacturer Model No. Inventory No. Cal Date CaDIa?:e
Semi-Anechoic -

Chamber Brilliant-emc N/A XAWO03-35-01 2019-09-11 2022-09-10
MXA signal analyzer Keysight N9020A XAWO01-06-01 2021-04-01 2022-03-31
Radio gﬂg;‘g'ca“o” ROHDE&SCHWARZ CMW 500 XAW01-03-02 | 2021-04-01 | 2022-03-31

Spectrum Analyzer ROHDE&SCHWARZ FSV3044 101146 2021-06-08 2022-06-07
Test receiver ROHDE&SCHWARZ ESR XAWO01-08-01 2020-09-11 2021-09-10

Receiving antenna Schwarzbeck VULB 9163 XAWO01-09-01 2019-10-13 2021-10-12
(30MHz-3GH2z)

Receiving antenna Schwarzbeck BBHA 9120D XAWO01-09-02 2019-10-13 2021-10-12
(1GHz~18GHz)

Receiving antenna
(15GHz~40GH2) Schwarzbeck BBHA 9170 XAWO01-09-03 2019-10-13 2021-10-12

Directional antenna Max-Full MF-7802BS XAW03-03-01 NCR NCR
rack controller

High-speed antenna Max-Full MF-7802 XAW03-04-01 NCR NCR
rack controller

Filter bank Tonscend JS0806-F XAWO03-05-01 NCR NCR

Filter bank Tonscend JS0806s XAWO03-05-02 NCR NCR

Amplifier Tonscend TAP00903040 XAWO01-41-01 2020-10-26 2021-10-25

Amplifier Tonscend TAP01018048 XAWO01-41-02 2020-10-26 2021-10-25

Amplifier Tonscend TAP18040048 XAWO01-41-03 2020-10-27 2021-10-26

Amplifier Shanghai Steed YX28980930 XAWO01-41-06 2020-10-26 2021-10-25

5G UXM Keysight E7515B XAWO01-04-01 2020-09-11 2021-09-10

Temperature and MingGao TH101B XAW01-01-01 | 2020-11-06 | 2021-11-05
humidity meter
Measurement TS+ RSE
Software Tonscend V3.0.0.2 XAW02-05-01 NCR NCR
Loop Antenna Schwarzbeck FMZB 1519B XAWO01-48-02 2021/6/10 2022/6/9
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6 Measurement Uncertainty

For a 95% confidence level (k = 2), the measurement expanded uncertainties for defined systems, in
accordance with the recommendations of ISO 17025 as following:

No. Iltem Measurement Uncertainty
1 Total RF power, conducted +0.41dB
2 RF power density, conducted +1.96dB
3 Spurious emissions, conducted +0.41dB
4 Radio Frequency +7.10 x 10-8
5 Duty Cycle +0.49%
6 Occupied Bandwidth 10.2%

* 4.8dB (Below 1GHz)

+ 4.8dB (1GHz to 6GHz)

7 Radiated Emission
+ 4.5dB (6GHz to 18GHz)

+ 5.02dB (Above 18GHz)
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Appendix A

Setup Photos

Appendix B.20

NR Band N5

Appendix B.21

NR Band N7

Appendix B.22

NR Band N38

Appendix B.23

NR Band N41

Appendix B.24

NR Band N66

Appendix B.25

NR Band N77

Appendix B.26

NR Band N77&N78,3450-3550

The End
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