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Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.
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Kobe Jian

EMC Laboratory Manager
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2 Test Summary
Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
47 CFR Part 15
Antenna 47 CFR Part 15 '
; : N/A Subpart C 15.203 & Pass
Requirement Subpart C 15.247 15.247(c)
Radio Spectrum Matter Part
ltem Standard Method Requirement Result
Conducted Emissions 47 CFR Part 15,
at AC Power Line é:bogr?g bk o Angce:g?éloa(gms) Subpart C 15.203 & | Pass
(150kHz-30MHz) P ' ' 15.247(c)
Minimum 6dB 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Bandwidth Subpart C 15.247 Section 11.8.1 Subpart C 15.247a(2)
Conducted Peak | 47 CFRPart15, | ANSIC63.10 (2013) | #’ SE;) :;';‘%15’ Pase
Output Power Subpart C 15.247 Section 11.9.1 15.247(b)(3)
Power Spectrum 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Density Subpart C 15.247 Section 11.10.2 Subpart C 15.247(e)
Conducted Band 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Edges Measurement| Subpart C 15.247 Section 11.13.3.2 Subpart C 15.247(d)
Conducted Spurious 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
Emissions Subpart C 15.247 Section 11.11 Subpart C 15.247(d)
Radiated Emissions 47 CFR Part 15,
which fall in the é:bcgr?g o 22’7 AN?LSE% 1601(5%13) Subpart C 15.205 & | Pass
restricted bands P ' T 15.209
Radiated Spurious | 47 CFR Part 15, | ANSI C63.10 (2013) Sjg ;FtFéF;aS”;(fs o | Pase
Emissions Subpart C 15.247 Section 6.4,6.5,6.6 P 15 209'

u Declaration of EUT Family Grouping:
Model No.: SCBT22, SCBT23

According to the declaration from the applicant, the electrical circuit design, layout, components used,
and internal wiring were identical for all models, with only difference on the SCBT22 with Single sided

speaker and SCBT23 with double sided speaker.
Therefore, only one mode SCBT23 was tested in this report.

Unlass atharwisa agread in weiting, this document |5 (ssued by the Company subjact 10 s Genaral Conditions of Sarvice prinfed
overieal, available on requesi or accessible at hitp: hwww.=gs. comieniTarms-and-Condlions_aspx and, for elactronic format documeants,
subject to Tesme and Conditions for Electionic Dacumeanls af h'[1£:i'.‘ﬁmr. 2 GoMenl TermE-and-CondilionsTarma-a-Documaent a2 pe.
Attantion |5 drawn to tha limitaticn of lability, indemniication and [urlsdiction ssues defined thersln, Any holder of This documant Is
mdwised that information contained herean reflecls the Company’s findings at the lime of its interventian anly and within the mits of
Cliant's insbructions, il any. The Company's sola I'I!H.iﬁll'\gll:lilil:,I is 1o ite Client and this document does nol exonerale parliss 1o a
transaction from axercising ail their rights and Ob'h:lélrlﬂnﬂ uncar the transacton decumaents, This documant cannot ba reprodecesd
excepl in full, withowt prior writtan approval of the Company. Any umauthorized adteration, forgery or falsification of the cantant or
appearance of this docurmenl s unlawlul and affandars may be prosesuled 1o the Tullest exlan of the law. Unless olhersize slaled tha
r_EE-l.-"i ghown in ihis test reportreler only bo the semplals) tested and such sampleds) are retained for 30 days only,

Attont meck the authenticity of tasti nspaction roport & certificate, planse co tus at telepho

or amail: CN.Docchecksgs.com o )
IEWMMMMWWEMMWWMEM | {B6-20) B2155R555 1 (B5-20) B207S050  Www.SOSQroup.Com.ch

|FRE - - E R TR 108 HEAE: 510663 | (B6-20) 2155555 1 (B5-200A20TE05E  =gs.chinaf@sgs.com
: Mamber of tha SGS Group (SGS 5A)



SGS-CSTC Standards Technical Services Co., Ltd.

SGS Guangzhou Branch

Report No.: GZEM210100039503
Page: 4 of 64

3 Contents
Page

1 L0703 g o T T 1
P =T =1 0= 11 14 12T 3
3 L0701 (=T o) - 4
4 L€ T=T 0 T = T 1o {0 T= 11 [0 o 6
4.1 DY = T E= 3o =S PP PPPPPPPPP 6
4.2 Description Of SUPPOIT UNIES. ....coii ittt e e e e e e ennrne e e e e e s 6
4.3 Measurement UNCEIAINTY ..........u it e et e e e e e e ab e e e e e e e e s annnrnees 7
4.4 TS LOCALION e 7
4.5 TS O =TT PP PPR PO PPPPTPR 8
4.6 Deviation from STANAAIAS.........covviiiiiiiiieieeeeee et 9
4.7 Abnormalities from Standard Conditions ..........ccovviiiiiiii 9
5 L0 [ 1T o . T= o G I N 10
6  Radio Spectrum Technical Requirement ..........cccooiiiiiiiiiiirinrrrrrrrsrsssss s s s s 13
6.1 AntenNa REQUITEMENT ...ttt e e e e ettt e e e e e e s e bbb e e e e e e e e e e s annrnreeaaaaeas 13
B.1.1 TSt REQUINEIMENT: ...ttt e ettt e e e e e s st b bt e e e e e e e e s nbbbeeeeaaeeeaannreeees 13
& 2 0o T T [0 o o 13
7 Radio Spectrum Matter Test ReSUILS......cccuiiiiiiiiiini e 14
7.1 Conducted Emissions at AC Power Line (150kHZz-30MHZ) .........cc.oueiiiiiiiiiiee e 14
% P T = U D O o == o] o IO PO UUTPRR PP 14
A B =T 1= (0 o B B - To = Lo DT URTPP TP 14
7.1.3 Measurement Procedure and Data ........ccoooiiiiiiiiiiiiiiceece e 15
7.2 Minimum B6dB BanaWIidth ............uuuuiiiiiiiiiiiiiiiiiiiieiieeeee e — it arrr ittt rrrrrrrrrrrrrrrrres 18
%2 T = B I O o =T o] o FO TP URTPRR PP 18
A -1 1= (0 o B B - To = Lo DU URTPRR PP 18
7.2.3 Measurement Procedure and Data ........ccoooeiiiiiiiiiiiieccc e 18
7.3 Conducted Peak OULPUL POWET ........coiiiiiiiiiiie ettt e et e e e e e e rnr e e e e e e e e e e aaes 19
4% T T = B I @ o == o] o O U UTUPURTPRR PP 19
A - =Ty 1= (0 o B B - To = Lo DT URTPR PP 19
7.3.3  Measurement Procedure and Data .........cooooiiiiiiiiiiiioccce e 19
7.4 POWEr SPECITUM DENSITY ... .eieeieiiieeiitt ettt e e e e e ettt e e e e e e e e s nbreeee e e e e e e s anneeeees 20
4 3 T = B I O o =T o] o FO TSP URTPRR PP 20
A =T 1= (0 o J B - To = Lo DT UUTPRRPOP 20
7.4.3 Measurement Procedure and Data ........ccoooiiiiiiiiiiiiieeececee e 20
7.5 Conducted Band EAges MeEasUrEMENT...........uiiiiiiiiiiiiiie ettt e e e e e e aeeee e e e e e s aaes 21
4% T B = B I @ o =T o] o O TP URTPP TP 21
T =T 1= (0 o B B - To = Lo DO URTPR PR 21
7.5.3 Measurement Procedure and Data ........ccoooiiiiiiiiiiiiiececce e 21
7.6 Conducted SPUFOUS EMISSIONS. ......uiiiiiiiiiiiiiiii ettt e e e e e e e e e e e e e s snbaeeeeaaaeeaanes 22
4 T T = B I @ o == o] o IO TP URTPPR PP 22
AT =T 1= (0 o B B - To = Lo DT URTPRR PP 22
7.6.3 Measurement Procedure and Data ........cccooiiiiiiiiiiiiiicece e 22

Linlass atharwise agread in wallng, this document |s |ssuad by tha Company subject 1o s Genaral Condiions of Sarvice printed
overieal, available on requesi or accessibles at hitp: hwww.sgs. cuml’unl'l'urm: and-Conditions_aspx and, for edectronic format documeants,
gubjest to Tesms and Condilions for Eleciienic Docmer :ﬂ'h‘h w08 COMIBR TRITE-and-CondilionaTerm a-2-Desumant a2 px.
Attantion Is drawn to tha limitakion of labllity, Indemniication an ]rarlsdln; on [ssues defined thareln, Any halder af This documend Is
ndvised that information contained herean reflecls the Company’s findings al the lime of iis intervention anly and within the limits of
Cliant's insbructions, il any. The Company's sola I'E$|}€II'\S|DI|IE,' is 1o ite Client and this document does nol exonerale parliss 1o a
transacticn from axerciaing ail their rights and cbiigations uncar the transaction decumands, This documant cennot be reprodeced
excepl in full, withowt prior writtan approval of the Company. Any umauthorized adteration, forgery or falsification of the cantant or
APpEATARGS lh”hl& dacurmanl s unlawlul and effandars may bs prosesuled 1o the fullest EJl.Il:u'\-I of the law. Unless olherwsize slated the
rEEl-“i 5“':“'1'“ "'l 1""5 Nﬂ TBI":I” rli‘lE" {ll'lljl t{l thB BB-'T'NE'[E-_I 193‘35 B"Il:‘ 5'.'“" s-ampla ) are -"Qtvﬁl-"lElU r¢f 3-']‘ 'JB'!'E- l:“"l'jl

CEiar ¥ ot

|mmmwmmaﬂmmammmmm 510663 | {B6-20) B255555 1 (B5-20) BA0TS0GE  wWww.S]S0roup.com.cn

o | BT S E MR 106E AEHS: 510653 | (96-20) E2155SSS | (36-20) RROTSDSR sgs.china@sgs.com
|
Mamber of tha SGS Group (SGS 5A)



SGS-CSTC Standards Technical Services Co., Ltd.
S! ;S Guangzhou Branch
Report No.: GZEM210100039503

Page: 5 of 64

7.7 Radiated Emissions which fall in the restricted bands.............c..eeeiiiiiiii 23
A % T = B I O o =T o] o FO TSP URTPR TP 23
VO 1 -1 1= (0 o J B - To = Lo DT URTPT PR 23
7.7.3 Measurement Procedure and Datal ..........cooiiiiiiiiiiiiiiiiie e 24
7.8 Radiated SpUriouS EMISSIONS ......coiiiiiiiiiiiii ettt e e e e e e e e e e e e e e saneeees 29
48 T T = B I O o =T o] o O TP URTPRR PP 29

R T =Ty 1= (0 o J B - To = Lo DTS URTPR TP 30
7.8.3 Measurement Procedure and Datal ..........cooiiiiiiiiiiiieoiiie et 31

LS T Vo o =T 4 T I 40
8.1 Appendix A: DTS BandWidth ...ttt 40
S T R B =T 2 (=TT TP URTPRRPPP 40
T 2 =T A C [ =T o] o - T TSP URTPTR PP 41
8.2 Appendix B: Maximum conducted OUIPUL POWET ........coiiiiiiiiiii et 44
S T2 B =T O 2 (=TT TP UUTPRR PP 44
I -1 A C [ =T o] o - T TP URRPPR PP 45
8.3 Appendix C: Maximum power SPECtral dENSItY .........cooiiiiiiiiiiiiee e 48
SR B =T O = (=TT TP URTPRT PR 48
R 2 =T A C [ =T o] o - TSP URTPRRPOP 49
8.4 Appendix D: Band edge MeaSUIEMENES ..........uuiiiiiiiieaiiiitiiie et e e e ee e e e e e nrrreeeaaaeas 52
S o B =T O 2 (=TT TP UREPR TP 52
S -1 A C [ =T o] o - TP UREPRT PP 53
8.5 Appendix E: Conducted Spurious EMISSION. .........coiiiiiiiiiiiiiaee e 55
B.5.1 TS RESUIT ...ttt e ettt e e e e e e s ettt e e e e e e e e s e bt bee e e e e e e e e e nnereees 55

T T =T A C [ =T o] o - T TP URTPR TP 56

Linlass atharwisa agread in weiting, this durumunt Is [ssued by tha Company subject 1o its General Conditions of Sarvice printed
overieal, available on requesi or accessible at htdp: hwww.sgs.co vunl'l'vurrn: and-Conditions_aspx and, for edectronic format documeants,
gubjest o Tesms and Condilions for Eleclienic Documerls 81 RO TWwa. 208 SO an Tame-and-CandiliansTarm s-a-Documant. &2 p.
Attantion |5 drawn to tha limitaticn of lability, indemniication an urlsdlc tion [ssuas defined theraln, Any holder af this documant Is
ndvised that information contained hereon reflecls the Company’s findings al the lime of iis intervention anly and within the limits of
Clian's instructions, il any. The Company's sole responsibility is o ite Client and thiz documean! does nol exonarale parliss 1o a
transacticn from axerciaing ail their rights and cbiigations uncar the transaction decumands, This documant cennot be reprodeced
excepd in full, withowt prior writtan approval of the Company. Any umauthorized adtaration, 1Dr|ivur:( or falsification of the contant or
APpEATARGS UHhm documant I8 unlawlul and offandars may be proseculed 1o the fullest EJI.I.unI of the law. Unless olherwsize slated the
rﬂi-lﬂli =5-1'|l:ll'|'|'| |f'l 1|'I|E tﬁﬂ rB[lOﬂ. rafer {ll'l|:|l t{}thEl BB'T'NE'[B_I 1ashed BJ'IIJ ‘5|.l'¢h s-a:mp‘luqa:- arg -"GW'-"IEIU for 30 'JB'!'E- {“"I'jl § "

Attontion a nticity of tos naction ropo ertific tactus af telephone: (S6-TS518307 1443

1 |mmn&immmmmummmmm 510663 | {B6-20) B2155555 1 (B5-20) BAOTS0SE  wwWw.E(SOroup.com.cn
[PE-IY - EFEATFRENFEB R 1008 HESE: 510653 | (BE-20) R2GREEE f (85200 BMITE0ER  =gs chins@sga.com
1

Mamber of tha SGS Group (SGS 5A)



SGS

SGS-CSTC Standards Technical Services Co., Ltd.

Guangzhou Branch

General Information

Details of E.U.T.

Power Supply: DC 5V for USB port battery charging.
DC 3.7V by internal rechargeable battery.
Test Voltage: AC 120V 60Hz for USB port battery charging & DC 3.7V for battery working.
Cable: about 1m unscreened USB type C cable(model:EPUL1002)
Function: Head set with BT Dual mode
Antenna Gain: 2.65dBi declared by applicant
Antenna Type: Integrated PCB antenna
Channel Spacing: 2MHz
Modulation Type: GFSK
Number of Channels: 40
Operation Frequency: 2402MHz to 2480MHz

Bluetooth version:
Remark :
Hardware version
Software version
Test software
Sample NO.

Bluetooth 5.2 dual mode

Report No.: GZEM210100039503

Page:

This report is only for Bluetooth BLE.

3.3

1.2.0
Bluetest 3
A3

4.2 Description of Support Units

6 of 64

Description Manufacturer Model No. Serial No.
Laptop Lenovo T430u REF. No.SEA1800
AC/DC Adapter SGS DC 5V REF. No.SEA0500
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SGS-CSTC Standards Technical Services Co., Ltd.
Guangzhou Branch

4.3 Measurement Uncertainty

Report No.: GZEM210100039503
Page: 7 of 64

No. ltem Measurement Uncertainty
1 Radio Frequency +5.5x 108
2 Duty cycle 10.57%
3 Occupied Bandwidth 3%
4 RF Conducted power 0.68dB
5 RF Power Density 1.50dB
6 Conducted Spurious Emissions 1.04dB
. 4.5dB (below 1GHz)
7 RF Radiated Power 4.80B (above 1GH2)
. . o 4.5dB (30MHz-1GHz)
8 Radiated Spurious Emission Test 4.80B (1GHz-18GH2)
9 Temperature 10.4°C
10 Humidity +1.3%
11 Supply Voltages +1.5%
12 Time +3%

4.4 Test Location
All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou Branch EMC Laboratory,

198 Kezhu Road, Scientech Park, Guangzhou Economic & Technology Development District,
Guangzhou, China 510663

Tel: +86 20 82155555

Fax: +86 20 82075059

No tests were sub-contracted.

| | B AT R E SRR R1008
|
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4.5 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
O NVLAP (Lab Code: 200611-0)

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory is accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 200611-0.

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency
of the Federal Government.

o ACMA

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our NVLAP accreditation.

®SGS UK(Certificate No.: 32), SGS-TUV SAARLAND and SGS-FIMKO

Have approved SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory as a supplier of
EMC TESTING SERVICES and SAFETY TESTING SERVICES.

® CNAS (Lab Code: L0167)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been assessed and in
compliance with CNAS-CL01:2018 accreditation criteria for testing laboratories (identical to

ISO/IEC 17025:2017 General Requirements) for the Competence of Testing Laboratories.
® FCC Recognized 2.948 Listed Test Firm(Registration No.: 282399)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Registration 282399, May 31, 2002.

® FCC Recognized Accredited Test Firm(Registration No.: 486818)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been accredited and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Designation Number: CN5016, Test Firm Registration Number:
486818, Jul 13, 2017.

®Industry Canada (Registration No.: 4620B, CAB identifier: CN0052)

SGS-CSTC Standards Technical Services Co., Ltd., has been registered by Innovation Science and
Economic Development Canada for Wireless Device Testing laboratories to test to Canadian radio
equipment requirements. Registration No. 4620B, CAB identifier: CN0052.

®VCCI (Registration No.: R-12460, C-12584, G-10449 and T-11179)

The 10m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
Co., Ltd. have been registered in accordance with the Regulations for Voluntary Control Measures with
Registration No.: R-12460, C-12584, G-10449 and T-11179 respectively.

O CBTL (Lab Code: TL129)

SGS-CSTC Standards Technical Services Co., Ltd., E&E Laboratory has been assessed and fully
comply with the requirements of ISO/IEC 17025:2005, the Basic Rules, IECEE 01 and Rules of
procedure IECEE 02, and the relevant IECEE CB-Scheme Operational documents.
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Deviation from Standards
None
Abnormalities from Standard Conditions
None
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Conducted Emissions at AC Power Line (150kHz-30MHz)

Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
Shielding Room ChangZhou ZhongYuBm x 3m x 3.8m| EMCO0306 N/A N/A
Two-Line V-Network Rohde & Schwarz ENV216 EMC0118 | 2021-01-08 | 2022-01-07
LISN Rohde & Schwarz ENV216 EMC2135 | 2020-09-25 | 2021-09-24
EMI Test Receiver Rohde & Schwarz ESCS30 EMC0506 |2020-11-13 | 2021-11-12
Coaxial Cable HangTianXing 2m EMCO0107 | 2020-09-09 | 2022-09-08
Voltage Probe SGS-EMC N/A EMCO0106 | 2019-05-10 | 2021-05-09
Conical Metal Housing SGS-EMC N/A EMCO0167 | 2020-04-19 | 2022-04-18
Test Software E3c Audix Ver. 5.4.1221b | GZE100-62 N/A N/A
Minimum 6dB Bandwidth
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2020-09-17 | 2021-09-16
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
Conducted Peak Output Power
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2020-09-17 | 2021-09-16
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
Power Spectrum Density
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2020-09-17 | 2021-09-16
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
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Conducted Band Edges Measurement
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
MXA Signal Analyzer | AgilentTechnologies N9020A SEMO004-10 | 2020-03-02 | 2021-03-01
ESG Vector Signal Keysight E4438C | SEM006-03 | 2020-03-31 | 2021-03-30
Generator
EXG Analog Signal | i iTechnologies | N5171B | SEM006-04 | 2020-07-15 | 2021-07-14
Generator
Power Meter AgilentTechnologies |U2021XA_Ch2| SEM009-02 | 2020-05-26 | 2021-05-25
Power Meter AgilentTechnologies |U2021XA_Ch3| SEM009-03 | 2020-05-26 | 2021-05-25
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2020-09-17 | 2021-09-16
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
Conducted Spurious Emissions
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2020-09-17 | 2021-09-16
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EMI Test Receiver Rohde & Schwarz ESIB26 EMCO0522 | 2021-01-08 | 2022-01-07
EMI Test Receiver Rohde & Schwarz ESCI EMC0056 |2021-01-03 | 2022-01-02
Chamber cable HangTianXing N/A EMCO0542 | 2019-06-28 | 2021-06-27
Trilog Broadband SCHWARZBECKME
Antenna 25MHz-1GHz | SS-ELEKTRONIK VULB 9168 EMC2174 | 2018-09-06 | 2021-09-05
Bi-log Type Antenna Schaffner Chase CBL6143 EMC0519 | 2020-06-08 | 2023-06-07
SCHWARZBECKME
Horn Antenna SS-ELEKTRONIK BBHA 9120D | EMC2016 | 2019-09-25 | 2022-09-24
Horn Antenna
1GHz-18GHz Rohde & Schwarz HF906 EMC0518 | 2018-09-02 | 2021-09-01
1GHz-26.5 GHz Agilent 8449B EMCO0521 | 2021-01-08 | 2022-01-07
Pre-Amplifier
Amplifier HP 8447F EMC2065 | 2020-05-26 | 2021-05-25
Pre-Amplifier MH648A | ANRITSU CORP MH648A EMC2086 | 2020-11-13 | 2021-11-12
Active Loop Antenna EMCO 6502 EMCO0523 | 2018-03-05 | 2021-03-04
High Pass FSY MICROWAVE | HM1465-9SS | EMC2079 | 2021-01-08 | 2022-01-07
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2.4GHz Filter Micro-Tronics BRM 50702 EMC2069 | 2021-01-08 | 2022-01-07
10m Semi-Anechoic ETS N/A EMCO0530 | 2019-10-20 | 2022-10-19
Chamber
966 Anechoic Chamber C.RT 9m x 6m x 6m | EMC2142 | 2020-12-19 | 2023-12-18
MXE EMI Receiver Keysight N9038A EMC2139 | 2020-11-13 | 2021-11-12
EXA Signal Analyzer Keysight N9010A EMC2138 | 2020-09-17 | 2021-09-16
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9168 | SEM003-18 | 2019-02-22 | 2022-02-22
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
Radiated Spurious Emissions
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EMI Test Receiver Rohde & Schwarz ESIB26 EMCO0522 | 2021-01-08 | 2022-01-07
EMI Test Receiver Rohde & Schwarz ESCI EMC0056 | 2021-01-03 | 2022-01-02
Chamber cable HangTianXing N/A EMCO0542 | 2019-06-28 | 2021-06-27
Trilog Broadband SCHWARZBECKME
Antenna 25MHz-1GHz | SS-ELEKTRONIK VULB 9168 EMC2174 | 2018-09-06 | 2021-09-05
Trilog Broadband SCHWARZBECKME
Antenna 30MHz-1GHz | SS-ELEKTRONIK VULB 9168 | SEM003-18 | 2019-02-22 | 2022-02-22
Bi-log Type Antenna Schaffner Chase CBL6143 EMCO0519 | 2020-06-08 | 2023-06-07
Horn Antenna
1GHz-18GHz Rohde & Schwarz HF906 EMCO0518 | 2018-09-02 | 2021-09-01
1GHz-26.5 GHz Agilent 8449B EMCO0521 | 2021-01-08 | 2022-01-07
Pre-Amplifier
Amplifier HP 8447F EMC2065 | 2020-05-26 | 2021-05-25
Pre-Amplifier MH648A | ANRITSU CORP MH648A EMC2086 | 2020-11-13 | 2021-11-12
Active Loop Antenna ETS-Lindgren 6502 EMC2190 | 2019-12-27 | 2021-12-26
High Pass FSY MICROWAVE | HM1465-9SS | EMC2079 | 2021-01-08 | 2022-01-07
Filter(915MHz)
2.4GHz Filter Micro-Tronics BRM 50702 EMC2069 | 2021-01-08 | 2022-01-07
10m Semi-Anechoic ETS N/A EMCO0530 | 2019-10-20 | 2022-10-19
Chamber
966 Anechoic Chamber C.RT 9m x 6m x 6m | EMC2142 | 2020-12-19 | 2023-12-18
MXE EMI Receiver Keysight N9038A EMC2139 | 2020-11-13 | 2021-11-12
EXA Signal Analyzer Keysight N9010A EMC2138 | 2020-09-17 | 2021-09-16
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
General used equipment
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
DMM Fluke 73 EMCO0006 | 2020-07-09 | 2021-07-08
DMM Fluke 73 EMCO0007 | 2020-07-09 | 2021-07-08
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6.1.1

6.1.2
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Radio Spectrum Technical Requirement

Antenna Requirement
Test Requirement:
47 CFR Part 15, Subpart C 15.203 & 15.247(c)

Conclusion
Standard 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.

EUT Antenna:

The antenna is integrated on the main PCB and no consideration of replacement. The best case gain of
the antenna is 2.65dBi.
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7 Radio Spectrum Matter Test Results

7.1 Conducted Emissions at AC Power Line (150kHz-30MHz)
Test Requirement 47 CFR Part 15, Subpart C 15.203 & 15.247(c)
Test Method: ANSI C63.10 (2013) Section 6.2
Limit:
. Conducted limit(dBuV)
Frequency of emission(MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46"
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

7.1.1 E.U.T. Operation
Operating Environment:

Temperature:
Test Mode:

23.7 °C Humidity: 59.1 % RH Atmospheric Pressure: 1020  mbar
e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.1.2 Test Setup Diagram

Shielding Room

Test Recelver

Ground Reference Plane
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7.1.3 Measurement Procedure and Data
1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization
Network) which provides a 500hm/50uH + 50hm linear impedance. The power cables of all other units of
the EUT were connected to a second LISN 2, which was bonded to the ground reference plane in the
same way as the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect
multiple power cables to a single LISN provided the rating of the LISN was not exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.

Remark: LISN=Read Level+ Cable Loss+ LISN Factor
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Mode:e; Line:Live Line: SCBT23

Level {dBuV)

80

70

FCC PART15C QP

60

FCC PART15 C AV

50
40
30
20
10
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Pol :LINE
Mode
Model :
Read Cable LISN Measured Limit Over
Frequenc Level Loss Factor Level Line Limit  Remark
MHz dBuv dB dB dBuV dBuv dB
@.15 17.58 @.e6 9.62 27.26 55.87 -2B.61 Average
8.15 34,12 @.e6 9.62 43.8@ 65.87 -22.87 QP
a8.18 16.72 ©@.86 9.62 26.41 54.58 -28.89 Average
a.18 38.16 B8.86 9.62 39.84 64.58 -24.66 QP
8.23 12.14 &.86 9.62 21.82 52.57 -38.75 Average
@.23 24.96 ©.886 9.62 34.64 62.57 =-27.93 QP
2.22 8.37 ©.13 9.62 18.12 45.88 -27.88 Average
2.22 19.8@ @.13 9.62 28.75% 56.8@ -27.25 QP
3.86 5.76 @.16 9.62 15.54 45.88 -38.46 Average
3.B6 12.78 @.16 9,62 22.56 56.88 -33.44 QP
16.75 11.82 .33 9.75 21.11 S58.89 -28.89 Average
16.75 28.12 8.33 9.75 38.26 68.88 -29.88 QP
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Mode:e; Line:Neutral Line: SCBT23

Level {dBuV)

80

70

& \\\\ _ | - FCC PART15 C QP

FCC PART15 C AV

50
40
30
20
10
015 0.5 1 2 5 10 20 30
Frequency (MHz)
Pol :NEUTRAL
Mode
Model :
Read Cable LISN Measured Limit Over
Frequenc Level Loss Factor Level Line Limit  Remark
MHz dBuv dB dB dBuV dBuv dB
@.15 26.25 @.86 9.55 29.86 55.82 -25.96 Average
a.15 33.74 @.e6 9.55 43,35 65.82 -22.47 QP
a.28 14.86 ©@.86 9.54 23.66 53.54 -29.88 Average
a.28 27.52 8.e6 9.54 37.12 63.54 -26.42 QP
8.23 9.19 6.86 9.55 18.86 52.38 ~-33.58 Average
@.23 23.14 @.88 9.55 32.75 62.38 =-29.55 QoF
2.19 6.79 ©.13 9.54 16.48 45.88 -29.54 Average
2.19 18.28 .13 9.54 27.95 56.88 -28.85 QP
4.67 6.85 @.18 9.56 16.59 45.88 -29.41 Average
4.67 15.82 .18 9,56 27.76 56.88 -25.24 QP
16.84 5.98 ©.33 9.65 15.96 Se.28 -34.84 Average
16.84 21.62 ©.33 9.65 31.68 68.88 -28.48 QP
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7.2 Minimum 6dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.247a(2)
Test Method: ANSI C63.10 (2013) Section 11.8.1
Limit: 2500 kHz
7.2.1 E.U.T. Operation
Operating Environment:
Temperature: 25.3°C Humidity: 55.4 % RH Atmospheric Pressure: 1020  mbar
Test Mode: e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.2.2 Test Setup Diagram

Spectrum Analyzer

e o o |
N e e f e |

s e N s ee—
—T e Attenuator = o

|

Non-Conducted Table

Ground Reference Plane

7.2.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.3 Conducted Peak Output Power

Test Requirement 47 CFR Part 15, Subpart C 15.247(b)(3)

Test Method: ANSI C63.10 (2013) Section 11.9.1

Limit:

Frequency range(MHz) Output power of the intentional radiator(watt)
1 for 250 hopping channels
902-928 0.25 for 25< hopping channels <50

1 for digital modulation
1 for =275 non-overlapping hopping channels

2400-2483.5 0.125 for all other frequency hopping systems
1 for digital modulation
5725-5850 1 for frequency hopping systems and digital modulation

7.3.1 E.U.T. Operation

Operating Environment:
% RH Atmospheric
Pressure:

Test Mode: e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation
7.3.2 Test Setup Diagram

Temperature: 253 °C Humidity:  55.4 1020 mbar

Spectrum Analyzer

e o o |
N e e f e |

S N ooo;
o ] ol Attenuator

o - |

Non-Conducted Table

Ground Reference Plane
7.3.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.4 Power Spectrum Density

Test Requirement 47 CFR Part 15, Subpart C 15.247(e)

Test Method: ANSI C63.10 (2013) Section 11.10.2

Limit: <8dBm in any 3 kHz band during any time interval of continuous transmission
7.4.1 E.U.T. Operation

Operating Environment:

Temperature: 25.3°C Humidity: 55.4 % RH Atmospheric Pressure: 1020  mbar

Test Mode: e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation

7.4.2 Test Setup Diagram

Spectrum Analyzer

e o o |
N e e f e |

= == S
1 3| Attenuator F

|

Non-Conducted Table

Ground Reference Plane

7.4.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.5 Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 11.13.3.2
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum or digitally modulated 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, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 25.3 °C Humidity: 55.4 % RH Atmospheric Pressure: 1020  mbar
Test Mode: e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation
7.5.2 Test Setup Diagram

Spectrum Analyzer

o
N e e f e |

] ] e ] |
— S| Attenuator

== E.U.T

Non-Conducted Table

Ground Reference Plane

7.5.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.6 Conducted Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 11.11
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum or digitally modulated 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, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)

7.6.1 E.U.T. Operation
Operating Environment:
Temperature: 25.3 °C Humidity: 55.4 % RH Atmospheric Pressure: 1020  mbar
Test Mode: e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation
7.6.2 Test Setup Diagram

Spectrum Analyzer

o
N e e f e |

] ] e ] |
| 93| Attenuator

== E.U.T

Non-Conducted Table

Ground Reference Plane

7.6.3 Measurement Procedure and Data

The detailed test data see: Appendix 15.247
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7.7 Radiated Emissions which fall in the restricted bands
Test Requirement 47 CFR Part 15, Subpart C 15.205 & 15.209

Test Method: ANSI C63.10 (2013) Section 6.10.5
Measurement Distance: 3m
Limit:
Field strength Measurement distance
Frequency(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector, 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.

7.7.1 E.U.T. Operation
Operating Environment:
Temperature: 22 °C Humidity: 52 % RH Atmospheric Pressure: 1020  mbar

Test Mode: e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation
7.7.2 Test Setup Diagram

Antesns Tamer

Groud Arberarcs Mine

Teat Bscelanr [p— 1

30MH=z-1GH= Above 1GH=z
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7.7.3 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a
3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did
not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

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

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.
Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: 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. For the emissions whose peak level is
lower than the average limit, only the peak measurement is shown in the report.

Level=Read Level + Antenna Factor + Cable Loss - Preamp Factor
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Mode:e; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low ;Model: SCBT23

120

Level (dBuVim)

110

T0

30
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FCC PART15 PK

FCC PART15 AV
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race: (Discrete)

1
2
3
3
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2300

2350 2500 2600
Frequency (MHz)

ReadAntenna Cable Preamp Limit Over

Freg Level Factor Loss Factor Level Line Limit Pol/Phase Remark

2318
231e
2398
2398
2483
2483
2588
2588

.B8@ 36.82 27.15 3

Bee 44.608 27.15 3

.Bee 38.27 27.33 3.48 37.59 31.49 54.
888 44.39 27.33 3

588 385.92 27.48 3

588 45.18 27.48 3

.28 36.51 27.59@ 3.48 37.56 29.85 354,90 -24.15 HORIZIONTAL Average
.808 43.72 27.59 3.49 37.56 37.86 74.89 -36.94 HORLZONTAL Peak

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB

.32 37.62 29.67 54.
.32 37.62 37.45 74,

88 -24.33 HORIZIONTAL Average

8@ -36.55 HORIZONTAL Peak

88 -22.51 HORIZONTAL Average
.48 37.59 37.61 74.80@ -356.39 HORIZONTAL Peak
.53 37.57 32.36 54.8@ -21.54 HORIZONTAL Average
.53 37.57 38.54 74.86 -35.45 HORIZIONTAL Peak
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Mode:e; Polarization:Vertical; Modulation:GFSK; ; Channel:Low;Model: SCBT23

Level (dBuVim
120 ( )

110
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FCC PART15 PK
70
FCC PART15 AV
50
2 4 = ]
b L ¥

30

10

A0

- 2300 2350 2500 2600
race: (Discrete) Fregency twz)

ReadAntenna Cable Preamp Limit Over
Freg Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBuv  dBfm dB dB deuv/m dBuvV/m dB

i 2310.608 37.88 27.15 3.32 37.62 29.93 54.86 -24.87 VERTICAL Average

2 271e.e09 44,81 27.15 3.32 37.62 37.46 74,80 -36.54 VERTICAL Feak

3 23096.088 38.88 27.33 3.48 37.59 31.36 54.80 -22.78 VERTICAL Average

- 2398.88@8 44.77 27.33 3.48 37.59 37.99 74.88 -36.81 VERTICAL Peak

5 2483.588 35.86 27.48 3.53 37.57 31.58 54.e8 -22.58 VERTICAL Average

& 2483.588 44.96 27.48 3.53 37.57 35.46 74.86 -35.68 VERTICAL Peak

7 2588.898 3Je.06 27.50 3.486 37.56 29.48 54.068 -24.608 VERTICAL Average

3 2508.898 44.53 27.58 .48 37.56 37.87 74.88 -36.13 VERTICAL Peak
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Mode:e; Polarization:Horizontal; Modulation:GFSK; ; Channel:High;Model: SCBT23
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Frequency (MHz)

ReadAntenna Cable Preamp Limit Over

Freg Level Factor Loss Factor Level Line Limit Pol/Phase Remark

2318
231e
2398
2398
2483
2483
2588
2588

.B88 38.82 27.15 3

Bee 45.14 27.15 3

.Bee 37.54 27.33 3.48 37.59 38.756 54.
888 44.63 27.33 3

588 38.61 27.48 3

588 45.72 27.48 3

.28 36.12 27.58@ 3.48 37.56 29.46 354,80 -24.54 HORIZONTAL Average
.808 43.86 27.59 3.49 37.56 37.20 74.89 -36.80 HORLIONTAL Peak

MHz dBuv dB/m dB dB dBuv/m dBuv/m dB

.32 37.62 38.87 54.
.32 37.e2 37.99 74,

88 -23.13 HORIZIONTAL Average

8@ -36.81 HORIZONTAL Peak

88 -23.24 HORIIONTAL Average
.48 37.59 37.85 74.80@ -36.15 HORIZONTAL Peak
.53 37,57 32.85 54.8@ -21.95 HORIZONTAL Average
.53 37.57 359.16 74.86 -34.84 HORIZIONTAL Peak

Unlass atharwisa agread in writing, this documant s (ssuad by the Company subjacf to is Genaral Conditions of Sarvice printed
overieal, available on requesi or accessibla at hitp: .fwww 5. mml'unl"l'un'ﬂ: an.d Congit Intn:.a » and, for edectronic format documeants,
aubject III Tesme and Conditions far Electionic é) -CEIMHM!M&I‘I‘I’IB-& D Lfiia il a8 .

Attention |s drawn to the limitation of llability, Indnmnﬁlc.atlm and Jurlsdlct un Isauas d'aﬂ'nad'thariln Aniy halder of This documen’ Ts
ndvised that information contained hereon reflecls the Company’s findings al the lime of iis intervention anly and within the limits of
Clisnt's instructions, il any. The Company's soda responsibility is 1o ite Clienl and thiz document does nol exenerale parlies 1o &
transacticn irom WBW'_D‘H all thair rights and chiigations uncer the transaction decumants. This documant cannot ba raproducedd
excepl in full, withowt prior written approval of the Company. Any unauthorized adtaration, forgory or falsification of the contant ar

appearance of this document s unl | and offandars may be proseculed Lo the fullest extant of the law. Unleas olherwize slated the
results shown in this test raport refer only o the sempla(s] 19sted and sech sampleds) are ratained for 30 days only,
Attontion: To check the authenticity of testing /inspection roport & certificate, plense contact us at telephone: (BG-T55 8507 1443

or omail: G DocchockiEsgs. com

(00 LI | 199 Karh e, Scenkech Pk, Guanpon Etermonc: & Pachaokogy Devedtprment Tl Gunrtvoe, Diw 510862 | {B6-20] BZ155555 1 (B5-00) RAOTSIEE  wwew,SSQroup.com.cn

HE - -EREATHEHPEA R 108 HEHE: 510663 | (B6-20) B2155555 1 (865200 RAOTEISE  sgs china@sge.com
1

Mamber of tha SGS Group (SGS 5A)



SGS

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

Report No.: GZEM210100039503
Page: 28 of 64

Mode:e; Polarization:Vertical; Modulation:GFSK; ; Channel:High;Model: SCBT23

Level (dBuVim
120 ( )
110
a0
FCC PART15 PK
70
FCC PART15 AV
50
2 4 B B
b L F
30
10
A0
- 2300 2350 2500 2600
race: (Discrete) Fregency twz)
ReadAntenna Cable Preamp Limit Over
Freg Level Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBuv  dBfm dB dB deuv/m dBuvV/m dB
i 2310.608 38.87 27.15 3.32 37.62 36.92 54.86 -23.68 VERTICAL Average
2 271e.e09 44.26 27.15 3.32 37.62 37.11 74.9@ -36.39 VERTICAL Feak
3 2306.688 38.831 27.33 3.48 37.59 32.83 54.80 -21.97 VERTICAL Average
- 2398.88@ 44.84 27.33 3.48 37.59 35.e6 74.88 -35.94 VERTICAL FPealk
5 2483.588 37.81 27.48 3.53 37.57 31,25 54.e8 -22.75 VERTICAL Average
& 2483.588 44.51 27.48 3.53 37.57 37.95 74.88 -36.85 VERTICAL Peak
7 258,009 37.06 27.50 3.486 37.56 36.48 54.08 -23.68 VERTICAL Average
3 2508 .08 44.39 27.50 .48 37.56 38.23 74.88 -35.77 VERTICAL Peak
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7.8 Radiated Spurious Emissions

Test Requirement

29 of 64

47 CFR Part 15, Subpart C 15.205 & 15.209

Test Method: ANSI C63.10 (2013) Section 6.4,6.5,6.6
Measurement Distance:
Limit:
Field strength Measurement distance
Frequency(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F (kHz) 30
1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark: The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90kHz, 110-490kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector, 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.

7.8.1 E.U.T. Operation
Operating Environment:

Temperature:
Test Mode:

22 °C Humidity: 52 % RH Atmospheric Pressure: 1020  mbar
e:TX mode_Keep the EUT in continuously transmitting mode with GFSK modulation
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7.8.2 Test Setup Diagram
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7.8.3 Measurement Procedure and Data

a. For below 1GHz, the EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3
or 10 meter semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

b. For above 1GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a
3 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

c. The EUT was set 3 or 10 meters away from the interference-receiving antenna, which was mounted on
the top of a variable-height antenna tower.

d. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

e. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

f. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

g. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did
not have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

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

i. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and found
the X axis positioning which it is the worst case.

j- Repeat above procedures until all frequencies measured was complete.

Remark:

1) For emission below 1GHz, through pre-scan found the worst case is the lowest channel. Only the
worst case is recorded in the report.

2) 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

3) Scan from 9kHz to 25GHz, the disturbance above 18GHz and below 30MHz was very low. The points
marked on above plots are the highest emissions could be found when testing, so only above points had
been displayed. The amplitude of spurious emissions from the radiator which are attenuated more than
20dB below the limit need not be reported.

4) 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. For the emissions whose peak level is lower than the
average limit, only the peak measurement is shown

(5) Both BLE 2Mbps/s and BLE 1Mbps/s ware tested, only the worst case BLE 1Mbps/s was record in the
report.
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Modulation:GFSK; ; Channel:Low; Model:SCBT23

FCC PARTISC {SMr‘

0|
-10]
-20
30 50 100 200 500 1000
- Frequency (MHz
race; (Discrete) ey | )
Site o o
Condition: FCC PARTLS C (3M) 3m HORIZONTAL
Job
Model
Power
Test Mode: BT
ReadAntenna Cable Preamp Limit Over
Freq Lewvel Factor Loss Factor Level Line Limit Pol/Phase Remark
MHz dBuV  dB/m dB dB dBuV/m dBuV/m dg
1 45,695 22.89 13.89 1.12 27.17 9.93 48.068 -38.87 HORIZONTAL QP
2 6@.492 22.67 13.33 1.27 27.16 18.11 48.88 -29.89 HORIZONTAL QP
3 151.e67 23.25 13.88 2.24 26.83 12.46 43.58 -31.84 HORIZONTAL QP
4 356.477 23.54 14.58 3.63 27.81 14.66 46.88 -31.34 HORIZONTAL QP
5 513.633 24.37 18.13 4,51 28.68 19.81 46.08 -26.99 HORIZONTAL QP
6 784.226 24.46 21.18 5.88 28.16 23.14 46.08 -22.86 HORIZONTAL QP
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Mode:c; Polarization:Horizontal; Modulation:GFSK; ; Channel:Low; Model:SCBT23

Level (dBuVim)
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FCC PARTISC {SMr‘

-10]

_ZGZSI] 50

race; (Discrete)
Site o

100 200 500 1000
Frequency (MHz)

Condition: FCC PARTLS C (3M) 3m WVERTICAL

Job

Model

Power

Test Mode: BT

ReadAntenna Cable Preamp Limit Over

Freq Lewvel Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz

1
2
3
a
5
6

dBuv  dB/m dB dB dBuV/m dBuV/m dB

43.282 23.53 13.77 1.12 27.17 11.25 48.88 -28.75 VERTICAL QP
6@.918 23.75 13.25 1.27 27.16 11.11 4@.88 -28.89 VERTICAL QP
ig2.841 24.19 13.68 2.34 26.79 13.34 43.58 -38.16 VERTICAL QP
366,445 25.83 14.98 3.7 27.11 16.52 46.88 -29.48 VERTICAL QP
443,294 26,92 17.13 4,16 27.61 20.08 46.08 -25.40 VERTICAL QP
719.28@ 25.58 21.58 5.86 28.14 24.72 46.08 -21.28 VERTICAL (P
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Mode:c; Polarization Horizontal;
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Modulation:GFSK; ; Channel:Low; Model:SCBT23

Level (dBuvim)

120
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FCC PART15 PK
70
1nl  FO2PART15 AV
g
a0 A i f il
L
2 i Ll
30 1 1
10
-10
-20
1000 1500 2000 5000 10000 18000
: Frequency (MHz
race: (Discrete) g v )
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Lewvel Line Limit Pol/Phase Remark
MHz  dBuv¥  dB/m dB dB dBuv/m dBuV/m dB
1 1366.374 38.51 25.34 2.68 38.25 28.28 54.88 -25.88 HORIZONTAL Average
2 1366.374 45.35 25.34 2.68 38.25 36.84 74.88 -37.096 HORIZONTAL Peak
3 Fa42.848 36.16 28.43 3.84 37.28 31.23 54.88 -22.77 HORIZONTAL Awverage
4 Ja42.846 44.55 28.43 3.84 37.20 39.62 74.88 -34.38 HORIZONTAL Peak
5 4884.638 3o.le 31.42 5.48 36.83 36.15 54.88 -17.85 HORIZONTAL Awverage
6 4384.638 44,77 31.42 .48 36.33 44.76 74.96 -29.24 HORIZONTAL Peak
7 7286.456 37.88 35.54 5.98 37.38 42.82 54.88 -11.98 HORIZONTAL Average
8 7286.456 45.856 35.54 5.98 37.38 49.20 74.88 -24.88 HORIZONTAL Peak
9 9688.398 36.88 38.37 7.87 37.42 44.68 54.88 -9.32 HORIZONTAL Average
18 9088.398 44.19 38.37 7.87 37.42 52,21 74.88 -21.79 HORIZONTAL Peak
11 12ale.le8 35.73 38.99 8.19 37.1e 45.72 54.88 -8.28 HORIZONTAL Awverage
12 12ale.led 43.94 38.99 8.19 37.18 53.93 74.88 -26.87 HORIZONTAL Peak
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Mode:c; Polarization:Vertical; Modulation:GFSK; ; Channel:Low; Model:SCBT23
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Level (dBuvim)

120
10
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FCC PART15 PK
70
.n FCGPART1S AV
= Ha
50 8 h 1
4 | F
g il
30
10
-10
-20
1000 1500 2000 5000 10000 18000
: Frequency (MHz
race: (Discrete) g v )
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Lewvel Line Limit Pol/Phase Remark
MHz  dBuv¥  dB/m dB dB dBuv/m dBuV/m dB
1 1414.597 39.24 25.41 2.63 38.28 29.83 54.88 -24.92 VERTICAL Average
2 1414.597 47.58 25.41 2.63 38.28 37.42 74.88 -36.58 VERTICAL Peak
3 3093.833 36.84 29,22 4,55 36.88 32.93 54.88 -21.87 VERTICAL Average
4 3693.833 43.52 29.22 4,55 36.88 48.41 74.88 -33.59 VERTICAL Peak
5 4968.525 37.78 31.65 5.65% 36.84 38.16 54.88 -15.84 VERTICAL Average
6 4968.525 45.13 31.65 .83 36.84 45.5% 7J4.88 -28.41 VERTICAL Peak
7 7448.114 36.16 36.27 B.,22 37.47 41.18 54.88 -12.32 VERTICAL Average
8 448,114 44.84 36,27 B.22 37.47 49.86 7J4.88 -24.94 VERTICAL Peak
9 9928.718 35.83 38.65 g.96 37.48 44.84 54.88 -9.956 VERTICAL Average
18 9928.718 43.25 38.65 B.96 37.48 51.46 7J4.88 -22.54 VERTICAL Peak
11 12488.828 36.37 38.57 7.97 36.88 46.83 54.88 -7.97 VERTICAL Average
12 124@88.828 42.94 38.57 7.97 36.88 52.08 7J4.88 -21.48 VERTICAL Peak
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Mode:c; Polarization:Horizontal;
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Modulation:GFSK; ; Channel:middle; Model:SCBT23

Level (dBuvim)

120
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FCC PART15 PK
70
1g FCEPART15 AV
30 6 : 1
4 |
2 n ]
30
10
-10
-20
1000 1500 2000 5000 10000 18000
: Frequency (MHz
race: (Discrete) g v )
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Lewvel Line Limit Pol/Phase Remark
MHz  dBuv¥  dB/m dB dB dBuv/m dBuV/m dB
1 1435.189 39.83 25.44 2.67 38.26 29.54 54.88 -24.46 HORIZONTAL Average
2 1435.189 45.81 25.44 2.67 38.280 3B.52 74.88 -37.48 HORIZONTAL Peak
3 2973.293 39.86 28.38 3.78 37.28 34.74 54.88 -19.26 HORIZONTAL Awverage
4 2973.293 45.85 28.38 3.78 37.28 39.93 74.88 -34.87 HORIZONTAL Peak
5 4884.137 3o0.24 31.56 5.52 36.84 36.48 54.88 -17.52 HORIZONTAL Awverage
6 4884.137 44.65 31.56 5.52 36.34 44,839 74.06 -29.11 HORIZONTAL Peak
7 7326.15%8 35.53 36.88 6.13 37.43 41.23 54.88 -12.77 HORIZONTAL Average
8 7326.15%8 43.48 3Zo.88 6.13 37.43 48.18 74.88 -25.098 HORIZONTAL Peak
9 9768.925 36.89 38.53 7.81 37.41 44.22 54.88 -9.78 HORIZONTAL Awverage
18 9768.925 43.786 38.53 7.81 37.41 51.839 74.88 -22.11 HORIZONTAL Peak
11 12218.318 35.88 38.74 8.88 37.88 45.78 54.88 -5.38 HORIZONTAL Awverage
12 12218.318 42.81 38.74 3.88 37.88 51.33 74.88 -22.17 HORIZONTAL Peak
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: Frequency (MHz
race: (Discrete) g v )
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Lewvel Line Limit Pol/Phase Remark
MHz  dBuv¥  dB/m dB dB dBuv/m dBuV/m dB
1 137e.328 38.85 25.35 2.68 38.25 27.75 54.88 -26.25 VERTICAL Average
2 1378.328 46.47 25.35 2.68 38.25 36.17 74.88 -37.33 VERTICAL Peak
3 2187.95%8 38.81 26.31 3.1s 37.68 38.08 54.88 -23.48 VERTICAL Average
4 2187.958 45.45 26.31 3.1 37.88 37.24 74.88 -36.70 VERTICAL Peak
5 4884.361 35.42 31.42 5.48 36.83 35.41 54.88 -18.59 VERTICAL Average
6 4584.361 48.09 31.42 .48 35.83 48.08 J4.88 -33.32 VERTICAL Peak
7 7286,.353 35.55 35.54 5.98 37.38 39.89 54.88 -14.31 VERTICAL Average
8 7286.353 42,24 35.54 5.98 37.38 458.38 7J4.88 -27.82 VERTICAL Peak
9 Jg@s.885 35.75 38.37 7.7 37.42 43,77 54.88 -18.23 VERTICAL Average
18 9p@s.885 41.79 38,37 7.7 37.42 49.81 74.88 -24.19 VERTICAL Peak
11 128le.258 36.23 38.99 8.19 37.18 45.22 54.88 -7.78 VERTICAL Average
12 128le.258 43.31 38.99 8.19 37.18 53.38 7J4.880 -28.78 VERTICAL Peak
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Modulation:GFSK; ; Channel:High; Model:SCBT23

Level (dBuvim)
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-10
-20
1000 1500 2000 5000 10000 18000
: Frequency (MHz
race: (Discrete) g v )
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Lewvel Line Limit Pol/Phase Remark
MHz  dBuv¥  dB/m dB dB dBuv/m dBuV/m dB
1 1745.398 39,95 25.34 2.89 37.85 38.83 54.88 -23.17 HORTZONTAL Average
2 17456.398 45.14 25.34 2.89 37.85 37.82 74.88 -36.98 HORIZONTAL Peak
3 3969.767 3B8.32 29.77 4.8 36.81 33.88 54.80 -20.12 HORIZONTAL Awverage
4 3969.767 43.84 29.77 4.68 36.831 41.48 74.88 -32.68 HORIZONTAL Peak
5 4968 .898 38.38 31.65 5.85 3b6.84 38.84 54.88 -15.16 HORIZONTAL Awverage
6 4968 .8%8 44.28 31.65 5.65 36.34 44.74 74.06 -29.26 HORIZONTAL Peak
7 448,288 37.22 36.27 B6.22 37.47 42.24 54.88 -11.76 HORIZONTAL Average
8 7448 .288 44.48 36,27 6.22 37.47 49.42 74.88 -24.58 HORIZONTAL Peak
9 9928.371 35.48 38.65 6.96 37.48 43.69 54.88 -18.31 HORIZONTAL Awverage
18 9928.371 43.91 38.65 6.96 37.48 52.12 74.88 -21.88 HORIZONTAL Peak
11 12488.218 36.17 38.57 7.97 3b.88 45.83 54.88 -8.17 HORIZONTAL Awverage
12 12488.218 44.85 38.57 7.97 36.88 54.31 74.88 -19.69 HORIZONTAL Peak
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Level (dBuvim)
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FCC PART15 PK
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-20
1000 1500 2000 5000 10000 18000
: Frequency (MHz
race: (Discrete) g v )
ReadAntenna Cable Preamp Limit Owver
Freq Level Factor Loss Factor Lewvel Line Limit Pol/Phase Remark
MHz  dBu¥  dB/m dB dB dBuv/m dBuV/m dB
1 1418.514 39.47 25.48 2.62 38,22 29.27 54.88 -24.73 VERTICAL Average
2 1418.514 45.78 25.48 2.682 38.22 38.58 74.88 -37.42 VERTICAL Peak
3 3141.145 37.33 28.51 3.95 37.12 32.67 54.88 -21.33 VERTICAL Average
4 3141.145 44.86 28.51 3.95 37.12 48.286 7J4.88 -33.88 VERTICAL Peak
5 4884.417 38.88 31.56 5.52 36.84 38.32 54.88 -15.88 VERTICAL Average
6 4584.417 45.68 31.56 5.5%2 36.84 45,92 7J4.88 -28.88 VERTICAL Peak
7 7326.886 37.75 36.88 g.13 37.43 42.45 54.88 -11.55 VERTICAL Average
8 7326.886 44.85 36.88 B.13 37.43 48.75 74.88 -25.25 VERTICAL Peak
9 9768.989 35,99 38,53 7.81 37.41 44.12 54.88 -9.35 VERTICAL Average
18 9768.989 43,95 38.53 7.81 37.41 52.88 7J4.88 -21.92 VERTICAL Peak
11 12218.238 35.95 38.74 g.88 37.e8 45.77 54.88 -8.23 VERTICAL Average
12 1221@.238 42.38 38.74 g.88 37.e8 52.02 74.88 -21.38 VERTICAL Peak
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8 Appendix 15.247

Cable loss=0.9 dB
8.1 Appendix A: DTS Bandwidth

8.1.1 Test Result

TestMode Antenna Channel DTS BW [MHZz] FL[MHz] FH[MHZ] Limit[MHz] Verdict
2402 0.684 2401.660 2402.344 >=0.5 PASS

BLE_1M 2442 0.708 2441.640 2442.348 >=0.5 PASS
Ant1 2480 0.732 2479.616 2480.348 >=0.5 PASS

2402 1.284 2401.324 2402.608 >=0.5 PASS

BLE_2M 2442 1.192 2441.412 2442.604 >=0.5 PASS
2480 1.148 2479.452 2480.600 >=0.5 PASS
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8.2 Appendix B: Maximum conducted output power

8.2.1 Test Result

TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 4.05 <=30 PASS

BLE 1M 2442 4.55 <=30 PASS
Ant 2480 4.44 <=30 PASS

2402 2.52 <=30 PASS

BLE 2M 2442 3.04 <=30 PASS
2480 2.94 <=30 PASS
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8.2.2 Test Graphs
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8.3 Appendix C: Maximum power spectral density

8.3.1 Test Result

TestMode Antenna Channel Result{[dBm/3-100kHz] Limit[dBm/3kHz] Verdict
2402 -5.57 <=8 PASS

BLE_1M 2442 -5.04 <=8 PASS
2480 -5.18 <=8 PASS

Ant1

2402 -8.04 <=8 PASS

BLE 2M 2442 -7.55 <=8 PASS
2480 -7.53 <=8 PASS
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8.4 Appendix D: Band edge measurements
8.4.1 Test Result

TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
BLE 1M Low 2402 4.02 -50.28 <=-15.98 PASS
- Antd High 2480 4.42 -51.5 <=-15.58 PASS
BLE 2M L9w 2402 2.32 -29.29 <=-17.68 PASS
High 2480 2.79 -52.32 <=-17.21 PASS
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8.4.2 Test Graphs
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8.5 Appendix E: Conducted Spurious Emission
8.5.1 Test Result
TestMode | Antenna | Channel Fr?mazr]'ge R[e;;:]e' Result[dBm] | Limit[dBm] | Verdict
Reference 3.82 3.82 PASS
2402 30~1000 30~1000 -70.178 <=-16.177 PASS
1000~26500 1000~26500 -51.395 <=-16.177 PASS
Reference 4.38 4.38 PASS
BLE_1M 2442 30~1000 30~1000 -69.726 <=-15.62 PASS
1000~26500 1000~26500 -48.403 <=-15.62 PASS
Reference 4.23 4.23 PASS
2480 30~1000 30~1000 -70.39 <=-15.774 PASS
Antd 1000~26500 1000~26500 -49.34 <=-15.774 PASS
Reference 2.09 2.09 PASS
2402 30~1000 30~1000 -69.287 <=-17.91 PASS
1000~26500 1000~26500 -49.944 <=-17.91 PASS
Reference 2.60 2.60 PASS
BLE_2M 2442 30~1000 30~1000 -70.268 <=-17.404 PASS
1000~26500 1000~26500 -52.472 <=-17.404 PASS
Reference 2.50 2.50 PASS
2480 30~1000 30~1000 -70.374 <=-17.505 PASS
1000~26500 1000~26500 -53.24 <=-17.505 PASS
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