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TEST REPORT
Application No.: SZEM2009009491CR
Applicant: Harman International Industries, Inc.
Address of Applicant: 8500 Balboa Boulevard, Northridge, California, 91329, United States
Manufacturer: Harman International Industries, Inc.
Address of Manufacturer: 8500 Balboa Boulevard, Northridge, California, 91329, United States
Factory: Please refer to section 2
Address of Factory: Please refer to section 2
Equipment Under Test (EUT):
EUT Name: Sactionals StealthTech Sound + Charge Center Channel
Model No.: EE4034
FCC ID: APILOVESAC
Standard(s) : 47 CFR Part 15, Subpart C 15.247
Date of Receipt: 2020-09-21
Date of Test: 2020-11-16 to 2021-01-29
Date of Issue: 2021-02-01
Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.
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Test Summary
Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
: 47 CFR Part 15, 47 CFR Part 15, Subpart
Antenna Requirement| o oo+ G 15.247 N/A C 15.203 & 15.247(b)(4) | 2SS
Other requirements
Frequency Hopping
asgpeonun | TP | e | CTPa I S|
System Hopping ' ' nEb
Sequence
Radio Spectrum Matter Part
ltem Standard Method Requirement Result
Conducted Peak 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Output Power Subpart C 15.247 Section 7.8.5 C 15.247(b)(1)
. 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart
20dB Bandwidth | g oot c 15247 | Section 7.8.7 C 15.247(a)(1) Pass
Carrier Frequencies | 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Separation Subpart C 15.247 Section 7.8.2 C 15.247a(1)
Hopping Channel 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Number Subpart C 15.247 Section 7.8.3 C 15.247a(1)(iii)
: 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart
Dwell Time Subpart C 15.247 Section 7.8.4 C 15.247a(1)(i) Pass
Conducted Band 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Edges Measurement | Subpart C 15.247 Section 7.8.6 C 15.247(d)
Conducted Spurious | 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Emissions Subpart C 15.247 Section 7.8.8 C 15.247(d)
Radialed EMISSIONS | 47 GFR Part 15, | ANSI C63.10 (2013) | 47 GFR Part 15, Subpart | o
restricted bands Subpart C 15.247 Section 6.10.5 C 15.205 & 15.209
Radiated Spurious | 47 CFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart Pass
Emissions Subpart C 15.247 | Section 6.4,6.5,6.6 C 15.205 & 15.209
Conduoted EMISSIONS| 47 GFR Part 15, | ANSI C63.10 (2013) | 47 CFR Part 15, Subpart |
(150kHz-30MHz) Subpart C 15.247 Section 6.2 C 15.207
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1.Shenzhen 3Nod Digital Technology Co., Ltd

2. Guangxi 3Nod Digital Technology Co., Ltd.

3. THREE LINK TECHNOLOGY CO., LTD

4. Pingxiang 3Nod Digital Technology CO., LTD.

1. 401, ZONE 101A, WORKSHOP 15, ZHONGFU ROAD, TANGXIAYONG

COMMUNITY, YANLUOSTREET, BAOAN DISTRICT, SHENZHEN CITY,
GUANGDONG PROVINCE, P.R.C.

2. The B02 Plant Building of 3nod Smart Industrial Part in Beihai Industrial
Park, East of Jilin Road, North of Longtoujiang Reservoir, Guangxi, P. R.
China

3. Lot CN09-1, Yen Phong Industrial Zone (Expand zone), Yen Trung
commune, Yen Phong District, Bac Ninh province, Viet Nam.

4. Building A2 of Hongmu Yuanmu Trading Center Phase 1, Pingxiang
Wantong Logistics Park,Nanshan Economic Development Zone, Chongzuo
City, Guangxi Zhuang Autonomous Region, P.R.C

Unl-alazfumar-dag ngran-d in qulnq ihis documant is issund by iha Company subject to ils Gemeral Candisions of Seevice prinisd
ovarla
subjert to Tarms nnd L'.nmlllluns tar Electromic Documanis a
Attontion is drawn to tho limitation of liabity, iIndomnéfication and Jurls i my

adwised that information contained hereon reflects the Company's 1|m1|nu: ail the time of |I::- Intun\ant-\:-n anly anu mthln the limits nf
Client's instructions, if any. The Company's sole mspm:--blllgulu L] ||:1 Cllurrl and Ehis uw.lmurd I:'-:mu mol sxonerate parlies fo &
tramsaction from exercising all their rights ar\-d obigaticns un

axcapl in Full, wi Ihm.ll price writlan u;;prural af the Cufr'pu ¥, ANy unauthori izad allaratian, |u 5’
appaarance of ihia & and affend ¥ b d ba tha Fullesl sxtant of the law, Unlm arlhsrwics alaied the

al hidp:iveanw. s mmMn'ﬁrmHnd-ﬂcrdhnna aapx and, for elecons formad documsants

r the i cannot be reproduced
e :f o Falsification of the content ar

i
a 1mt repun rarer unl,- m 1|'||I mmph[:.l- Ituad md :Iueh mmplm:a] n. n mlamm! rar 3.|:| d.n:.-r. nn 3,'
spectian e B (6 -T53) BS0T 144

mwm.-.up.u--.J.mlemsmmuwmm.mmm 516057 1 (B5-TH5) 2012063 | (S6-THS)Z6TI0E0Y  www,SgSQIUD.LoM.En
chiE - |- B R EM- 10— B BEME: 5ip05T | (BE-7HE) 25012063 | BG-TRS)2ETIED4  o.chirm@sgs.com

Member of the SGS Group (5635 SA)



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

Report No.: SZEM200900949101

Page: 5 of 92
3 Contents
Page
1 COVER PAGE ......coiceiiiimeiiiieeesiirsesssisrensssssansssstsnssssstenssssssansssssenssssssenssssssnnsssssenssssssanssssssnnsssssennsssnnen 1
2 TEST SUMMARY ...cuiiieiimeiieeireesirsssrassrasssrasssrassssansstansstensstensstensstensssensssensstensssensssensssensssensssensssensssen 3
3 (010 1\ I I 1 - 5
4 GENERAL INFORMATION .. ciccuiiiteetiiremsssisrenssssrsnsssssrenssssmsassssssenssssssenssssssnssssssensssssssnssssssnsssssssnsssssnen 7
41 Dy - TS o = U I T 7
4.2 (071 =11 PP 7
4.3 DESCRIPTION OF SUPPORT UNITS .. ittt ettt et e et e e e e e e e et e e et e e et e e et e e et e e eaeeeaaeeenns 7
4.4 MEASUREMENT UNGCERTAINTY ...ttt ietan et eeeeeesaeesaeesaee s se s se s sesase s se s sesassesassesansesansesnssesnnsannnes 8
4.5 TEST LOCATION .ottt e e et e et e et e e et e e e e e e e s e e e e e e e e e e e e s eaa e es e eseeennaennns 9
4.6 LSS Yo | 1 2T 9
4.7 DEVIATION FROM STANDARDS ....etutiiteeeteeet e e et ee et e eea e e ea e s ea e e ea e s e e e s e e e s et s et seeteseasaeasseeseesnaeeenns 9
4.8 ABNORMALITIES FROM STANDARD CONDITIONS ...euitutietaeeeeete e eeeeeseeeee e eae e e s e e s s eaaesesesesssesneeeenns 9
5 EQUIPIMENT LIST .uiiieeiiiiieeesiirresssirrensssisrenssssrsnsssssmensssssssnssssssnssssssenssssssnnssssssnssssssansssssenssssssenssssssnnsnsns 10
6 RADIO SPECTRUM TECHNICAL REQUIREMENT ......ciciiimiiimsirmssrmsssrmssssmssssmssssmssssmssssmssssnnsssnnsssnns 14
6.1 ANTENNA REQUIREMENT ...ttt ettt e et e e e e e e e e e e ea e e e e e e e e e e e e e ea e e eaeesa e e saeesasesansasansennnsanen 14
6.1.7  T@SE REQUIIEIMENL: ...ttt a e et a e e e e e es 14
6.2 OTHER REQUIREMENTS FREQUENCY HOPPING SPREAD SPECTRUM SYSTEM HOPPING SEQUENCE ........ 15
6.2.1T  T@SE REQUIIEIMENL: ...ttt ettt e e oot a e e e e e ees 15
7 RADIO SPECTRUM MATTER TEST RESULTS ...t iiimiirmsirmssrmsssssss s smssssms s ms s s mn s s mns s s mnsssmnsssnns 17
71 CONDUCTED PEAK OUTPUT POWER ... ettt ettt e e et e e e et e e e e e e e e e s e e e enaaenans 17
O P B = O A B @ o= 1o o B RPT 17
7.1.2  TeSt MOAE DESCIIDUON ...t e e e e e e e 17
7.1.8 TSt SEIUP DIAGIAM ..ot a e e e e e e e e e 18
7.1.4  Measurement Procedure and DaALa................cooee oot 18
7.2 20D B BANDWIDTH ..ttt eee e et e e e e e e e et e e e e e e e e e e e e e e ea e e e e e e e e e e e e e eaeeea e e ea e e eaeeeaeesaeananeananeanan 19
2 B = U A B O o= {0 o BT 19
7.2.2 TSt MOAE DESCIIDUON ...ttt e e eeaa e e 19
7.2.3 TSt SEIUP DIAGIAM ..ottt e e e e e et aa e e 19
7.2.4 Measurement Procedure and DaALa...............ccooee oot 19
7.3 CARRIER FREQUENCIES SEPARATION .....uituieteeteeteeeseaea e ea e e s s e e e e s se s se s sesassesasesnnsesnsennnaes 20
7. 3.0 ELUT. OPEIALION ...ttt e ettt a e e e e e n e eaaaeeeas 20
7.3.2 TSt MOAE DESCIIDUON ...ttt e e e e e e e e 20
7.3.3 TSt SEIUPD DIAGIAM ..ottt e e e e et aa e 20
7.3.4 Measurement Procedure and DaAta................cooee oot 20
7.4 HOPPING CHANNEL INUMBER ...ttt et ee et e e et e e e et e e e e e e e e e e e e ea e e ea e e ea e e eaeseaeeea e s et e seenssesneeesnns 21
74T ELUT. OPEIALION ...ttt ettt a e e e e e eaaaeeeas 21
7.4.2 TSt MOAE DESCIIDUON ...t e e e e eaa e e 21
7.4.3 TSt SEIUP DIAGIAM ..ottt a e e e e e e e e e 22
7.4.4 Measurement Procedure and DaALa...............cooee oo 22
7.5 DWELL TIME ettt e ettt et e et e et e et e et e et e e e e e e e e e e e e e e e e e s e e e e s s ea s esnseesnesennns 23

Urlass otharsise agrased in witing. thés documsent is issuad By iha Company subject o s Gareral Conditians of Sesvice prirled
ovatlaal, available on request or accasaible ad hiip:Twsw sge . com! an (Tarmng-and-Conditions . aspx and, for eectonis formad documsants.
subjert to Tarms and Conditions far Electronic Documanis ab L5 8 COMON TS~ :n:ﬂ Canditions/ Tanms-a-Documant. as

Attontion is drawn to tho limitation of liabilty, iIndemnéfioation an 'ITJrTs.H on Bsu0s colined Tharein, fny Folder of Bhis cooument s
advised that information contained hereon rafiects the Comoany's findings &1 the lme of (s intorvention only and within the limits of
Client's instructions, if any. The Company's sole respensiility is to its Client and this documen! does nol exonemais parties to a
tramsaction from exercising all their righls and cbfigalions under the fransaction documents. This document cannct be reproduced
sxcepl in full, withoul price wri flar Bppr renval of the Curr;lu :f Any unauthori izad alleration, Torgery o falsil rwl.wo of tha content ar
ApERAR anag of ihia [N and alfand d B e Pullaei mmu- of This law, Unlaas aihanwi iga alaiad iha
ms‘mlls ﬁhnmn m1hm1m| mpa: mrar n-'ulg,- m 1hn nanlph[n IE.'I'. m1 m"d aweh sm.-'nplm:n.m nrmamud mr‘!-l:lﬂa:,-:. |:--'|I3,-

e
Hm.'ommp.u ..mumm&mmpm.mmr.nrm 516057 1 (BS-7H5) 26012063 1 JB6-THS)ZETINE4  www.sgsgroup.com.cn
A - 2 HERREN- -8 HRHS: 515057 1 [BE-7H5) 2012063 f (B6-THS)2ETI0E0Y ag.chirag@age.com

Member of the SGS Group (5635 SA)



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

Report No.: SZEM200900949101

Page: 6 of 92

R B = U A B O o= o] o BRI 23
7.5.2 TSt MOAE DESCIIDUON ...ttt a e e et ea e e 23
7.5.83 TSt SEIUPD DIAGIAM ..ottt e e e e et aa e e 24
7.5.4  Measurement Procedure and Data..............c..coouiooueeeiiiiaeieeieeeee e 24

7.6 CONDUCTED BAND EDGES MEASUREMENT .....uuiitttitiiaaaaasaiittteeeeaaeaaaaanesseeeeaasssaansssseeeaaessaaansssnneeaaens 25
7:6.T  ELUT. OPEIALION ...ttt ettt a e e e e e eaaeeeeas 25
7.6.2 TSt MOAE DESCIIDUON ...ttt e e eeaa e e 25
7.6.3 TSt SEIUPD DIAGIAM ..ottt e e e e e e e e e 26
7.6.4  Measurement Procedure and Data.................coouioouueeeiiiaeieieeeee e 26

7.7 CONDUCTED SPURIOUS EMISSIONS......cettiiiiaiiiitiitieaaa e e s aaittteee e e e e e s s aietseeeaaaeasaanbbsaeeeaaessaaansnnaneaaaens 27
VA B = U A B O o= o) o BRSPS 27
7.7.2 TSt MOAE DESCIIDUON ...ttt e e e e e e e e 27
7.7.3 TSt SEIUP DIAGIAM ..ottt e e e e e et ea e e 28
7.7.4  Measurement Procedure and Data..............c..coouuouueeeiiaieieieeeee e 28

7.8 RADIATED EMISSIONS WHICH FALL IN THE RESTRICTED BANDS.......uuettteteeaaeaaaaurteeeeeaaasaaansnseneaaaassaaanns 29
781 ELUT. OPEIALION ...ttt e ettt a e e e e e eaaeeeean 29
7.8.2 TSt MOAE DESCIIDUON ...t e e e e e eeaa e e 29
7.8.3 TSt SEIUP DIAGIAM ..ottt e e e e e et eaa e 30
7.8.4  Measurement Procedure and Data..............c..coouioouueeiiiiaeeeeiieeeee e 30

7.9 RADIATED SPURIOUS EMISSIONS ....cciiiiiiiiittitieeaee e e itbtte e e e e e e s aits et e e e e e e s s anbbeaeeaaaaeasannnsaneaaaaeeaaanns 35
797 ELUT. OPEIALION ...ttt e e e e e e aaaeeeas 35
7.9.2 TSt MOAE DESCIIDUON ...ttt e e et eea e e 35
7.9.3 TSt SEIUP DIAGIAM ..ottt a e e e e e e e e 36
7.9.4  Measurement Procedure and Data..............c..coouiooueeeiiiaaeeeeieeeee e 37

8  EMISSION TEST RESULTS......cuiiiiiiiiiiinemmnssnssisisssssmsss s e sssssssssmss s s n s s s sssmms s e e e s s na s mmmns s nessnnsssnnnnns 46
8.1 CoNDUCTED EMISSIONS AT AC POWER LINE (150KHZ-30MHZ) ... 46

L2 O B =R U N O o - 1 o) USRI 46
8.1.2 TSt MOAE DESCIIDIION ...ttt e et aa e e e e saes 46
8.1.83 TSt SEIUP DIGGIAM ...ttt e e e et aa e e e e e aaes 47
8.1.4 Measurement Procedure and Data.................ccoouueeeiiiiiiiiiieeee e 47

L= T I =8 = 0] o o o (0 0 50
10 EUT CONSTRUCTIONAL DETAILS (EUT PHOTOS) ....ccoocmmmmmrriississsmmnnsssssssssssmsss s sssssssssssmsssssssssnsas 50
L Y - X o =1 51

Urass otharsise agraed in writing. (his documant i issuad by the Company subject to its Gereral Canditions of Saevice prirted
ovatlaal, available on request or accasaible ad hiip:Twsw sge . com! an "I'nr-n:-and-ﬂcrdhnna aapx and, for elecons formad documsants
subjert to Tarms and Conditions far Electronic Documanis ab canfan Terma-and-Canditians/Tarms-a-0Documant. as
Attontion is drawn to tho limitation of liabilty, iIndemnéfioation an 'I_r'l's.ﬁ |: c-n =suns colired Therein, Any Rolder of Bis dooument 15
ndvised that information contained herson raflects the Company’s findings a1 the timea of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responss m"!iulu to its Cliend and this document does nol exonerais parties to a
tramsaction from exercising all their righls and cbligalions under the fransaction Uol:umunlu This document cannot be reproduced
axcapd in full, wnll ol price whitlen appr renval of the Curr;lu ¥, ANy unauthori ized alloration, forgery oo falsification of the content ar
ApERAR anae of ih [N and alfand y b d B e Pullasi sxtand of the law, Unlaas aihsni iga alaiad iha
ms‘mlls ﬁhn:wn |n1hm1m'q| mpu: ml'ar n-'ulg,- m 1hn namph[n Imad ar\d aweh ﬁu-'nplm:n.m nrnlamm! ror‘!-l:lﬂag,-:. nnly

hech | LEE:

1440
HM\'.'M.-.Mp.H ..mumm&mﬂqm.mmr.nrm 516057 1 (BS-7H5) 26012063 1 JB6-THS)ZETINE4  www.sgsgroup.com.cn
‘FFE R4 HEREEM- 10— HRHS: 515057 1 [BE-7H5) 2012063 f (B6-THS)2ETI0E0Y ag.chirag@age.com

Member of the SGS Group (5635 SA)




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

Report No.: SZEM200900949101

Page: 7 of 92

4 General Information
4.1 Details of E.U.T.

Power Supply: AC 100-240V 50/60Hz;

Operation Frequency: | 2402MHz to 2480MHz

Bluetooth Version: V5.0 Dual mode

Modulation Type: GFSK, pi/4ADQPSK, 8DPSK

Number of Channels: 79

Channel Spacing: 1MHz

_Srgsﬁ:]rglrggipread Frequency Hopping Spread Spectrum (FHSS)
Antenna Type: PIFA Antenna

Antenna Gain: 3dBi

4.2 Cable

Cable Length Shielding Core

AC Cable 120cm Unshielded Non-Core

4.3 Description of Support Units

Description Manufacturer Model No. Serial No.

The EUT has been tested as an independent unit.
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4.4 Measurement Uncertainty
Test ltem Measurement Uncertainty
Conducted Emissions at AC Power Line (150kHz-30MHz) * 3.0dB (150kHz to 30MHz)
Conducted Peak Output Power 1 0.75dB
20dB Bandwidth 1t 3%
Carrier Frequencies Separation +7.25x10-8
Hopping Channel Number +7.25x10-8
Dwell Time 10.37%
Conducted Band Edges Measurement 1 0.75dB
Conducted Spurious Emissions 1 0.75dB
Radiated Emissions which fall in the restricted bands £4.5dB EES'OOVV; 112"';22)) 4.8dB
Radiated Spurious Emissions £4.5dB EES'OOVV; 1121122)) 4.8dB

Remark:

The Ui (lab Uncertainty) is less than Ucispr (CISPR Uncertainty), so the test results

— compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;

— non-compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit.
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4.5 Test Location

All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen Branch

No. 1 Workshop, M-10, Middle Section, Science & Technology Park, Shenzhen, Guangdong, China.
518057.

Tel: +86 755 2601 2053 Fax: +86 755 2671 0594
No tests were sub-contracted.

4.6 Test Facility

4.7

4.8

The test facility is recognized, certified, or accredited by the following organizations:
« A2L A (Certificate No. 3816.01)

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

- VCCI

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

« FCC —Designation Number: CN1178

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

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

« Innovation, Science and Economic Development Canada

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

CAB identifier: CN0006.

IC#: 4620C.

Deviation from Standards
None

Abnormalities from Standard Conditions
None
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5 Equipment List
Conducted Emissions at AC Power Line (150kHz-30MHz)
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
Shielding Room ZhongYu Electron GB-88 SEMO001-06 | 2019-06-13 | 2022-06-12
EMI Test Receiver Rohde&Schwarz ESCI SEMO004-02 | 2020-03-24 | 2021-03-23
Measurement Software AUDIX °3 V8 20146 N/A N/A N/A
Coaxial Cable SGS N/A SEM024-01 | 2020-07-10 | 2021-07-09
LISN Rohde&Schwarz ENV216 SEMO007-01 | 2020-09-23 | 2021-09-22
LISN ETS-LINDGREN 3816/2 SEMO007-02 | 2020-04-01 | 2021-03-31
Conducted Peak Output Power
Equipment Manufacturer Model No [ Inventory No | Cal Date | Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12
DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22
Measurement Software TST TS\L %ASS S N/A N/A N/A
Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09
Attenuator Huber+Suhner ~ |®020-SMAS0 sEMo21-09 | 20200521 | 2021-05-20
20dB Bandwidth
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12
DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22
Measurement Software TST TS\L %ASS S N/A N/A N/A
Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09
Attenuator HubersSuhner ~ |2020-SMAS0 sEM021.09 | 2020-05-21 | 2021-05-20
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Carrier Frequencies Separation
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12
DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22
Measurement Software TST TS\L %ASS S N/A N/A N/A
Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09
Attenuator Huber+Suhner ~ |®020-SMAS0! sEmop1-09 | 20200521 | 2021-05-20
Hopping Channel Number
Equipment Manufacturer Model No [ Inventory No | Cal Date | Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12
DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22
Measurement Software TST TS\L %ASS S N/A N/A N/A
Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09
Attenuator Huber+Suhner ~ |®020-SMAS0 sEMo21-09 | 20200521 | 2021-05-20
Dwell Time
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12
DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22
Measurement Software TST TS\L %ASS S N/A N/A N/A
Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09
Attenuator Huber+Suhner ~ |®020-SMAS0! sEmop1-09 | 20200521 | 2021-05-20
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Conducted Band Edges Measurement
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12
DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23
Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31
Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22

Measurement Software TST TS\L %ASS S N/A N/A N/A

Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09

Attenuator Huber+Suhner ~ |®020-SMAS0! sEmop1-09 | 20200521 | 2021-05-20

Conducted Spurious Emissions

Equipment Manufacturer Model No | Inventory No | Cal Date |Cal Due Date

Shielding Room SAEMC MSR733 SEMO001-09 | 2019-06-13 | 2022-06-12

DC Power Supply Rohde & Schwarz | NGSM 32/10 | SEM011-04 | 2020-03-24 | 2021-03-23

Spectrum Analyzer Rohde & Schwarz FSU43 SEMO004-08 | 2020-04-01 | 2021-03-31

Signal Generator KEYSIGHT N5173B SEMO006-05 | 2020-09-23 | 2021-09-22

Measurement Software TST TS\L %ASS S N/A N/A N/A

Coaxial Cable SGS N/A SEMO031-02 | 2020-07-10 | 2021-07-09

Attenuator Huber+Suhner ~ |®020-SMAS0 sEMo21-09 | 20200521 | 2021-05-20

Radiated Emissions which fall in the restricted bands
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
3m Semi-Anechoic

Chamber AUDIX N/A SEMO001-02 | 2018-03-13 | 2021-03-12

EXA Signal Analyzer | Adilent Tfﬁg‘”o'ogies N9O10A | SEMO004-12 | 2020-04-09 | 2021-04-08

Horn Antenna Rohde&Schwarz HF907 SEMO003-07 | 2018-04-13 | 2021-04-12

Compliance
Pre-Amplifier Directions Systems PAP-0126 SEMO004-11 | 2020-09-23 | 2021-09-22
Inc.

Measurement Software AUDIX °3 V8 2014-6- N/A N/A N/A
Coaxial Cable SGS N/A SEM026-01 | 2020-07-10 | 2021-07-09
Horn Antenna Schwarzbeck BBHA 9170 SEMO003-15 | 2020-11-14 | 2023-11-13

Compliance
Pre-Amplifier Directions Systems | PAP-2640-50 | SEMO005-08 | 2020-04-01 | 2021-03-31
Inc.

Unbaas otharsise agrased in writing, this documant is issued by tha Company subject o its Geraral Canditions of Seavice prieded
ovatlaal, available on request or accasaibla ad hitp: Vwsw. sgs . comdanTarms-and -Condifions. asp: and, for electromis formad documsants

subjert ta Tarms and Conditions far Elsctronic &m:urrcm 5

L& 08 COMIANT Terma-and-Candiian s Tanms.&-0 e umant. 08

ai'ﬁ?ﬁ'ﬂﬁw

Attontion s drawn to tho limitafion of llabity, indomnélication and Jurlsdiclicon Sseas dolined Therein, Any holdes of s dooument 15

adwised that infarmation contained hereon reflects the Company's findings &t the ime of its intervention only and within the limits of
Client's instructions, if any. The Company's sole respensiility is to its Client and this documen! does nol exonemais parties to a
tramsaction from exercising all their rights ard cbigalions under the transaction documents. This document cannoct be reproduced

wacepd in Full, withoul peice witlen &

et
appaarance of ihia dacumant ia ull|ﬁw|ﬁ|

rasults shown in 1his iast rapan rafar enly to the sampla (s} téstad and sech samplais) &6 ratainad far 30 days saly,
] ifhand y of tantl ispectian repart & cortificate, plea 1fac! usatl '

A - - - 10—

BEAR: 516057

oval of the Comgpany, Any unsuthorized alleration. forgery o falsification of the content ar
and alfendesa may be prasacubad o e fallesl satent of the law, Unleds alhenvise almiad ha

e, 1 Workabop, b-00, Vil Stion, Science & Tectrulogy Perk, Shetzhen, Chi 518057 1 (B6-7H5) 26012063 1 (B6-THS) 26710504 www.5gsgroup,com.cn
{ [BE-755) 6012063 | (B6-THS)26TI0E04 s chiraisgs.com

Member of the SGS Group (5635 SA)




SGS

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

Report No.: SZEM200900949101

Page: 13 of 92
Radiated Emissions (Above 1GHz)
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
3m Semi-Anechoic AUDIX N/A SEM001-02 | 20180313 | 2021-03-12
Chamber
EXA Signal Analyzer | AdlentTechnologies | Nogion | SEM004-12 | 2020-04-09 | 2021-04-08
Horn Antenna Rohde&Schwarz HF907 SEMO003-07 | 2018-04-13 | 2021-04-12
Compliance
Pre-Amplifier Directions Systems PAP-0126 SEMO004-11 | 2020-09-23 | 2021-09-22
Inc.
Measurement Software AUDIX °3 V8 2014-6- N/A N/A N/A
Coaxial Cable SGS N/A SEM026-01 | 2020-07-10 | 2021-07-09
Compliance
Pre-Amplifier Directions Systems | PAP-2640-50 | SEMO005-08 | 2020-04-01 | 2021-03-31
Inc.
Radiated Spurious Emissions (Below 1GHz)
Test Equipment Manufacturer Model No. Inventory No. Cal. Date Cal. Due date
8m Semi-Anechoic | prg ) \NpGREN N/A SEMO001-01 | 2020-07-19 | 2023-07-18
Chamber
MXE EMI receiver
(3Hz-3.6GHz) KEYSIGHT N9038A SEMO004-15 | 2019-12-16 | 2020-12-15
BiConiLog Antenna
(26-3000MHz) ETS-LINDGREN 3142C SEMO003-02 | 2019-05-24 | 2022-05-23
Pre-amplifier Agilent
(0.1-1300MH2) Technologies 8447D SEMO005-01 | 2020-04-01 | 2021-03-31
Measurement Software AUDIX e3 V8.2014-6-27 N/A N/A N/A
Coaxial Cable SGS N/A SEMO025-01 | 2020-07-10 | 2021-07-09
General used equipment
Equipment Manufacturer Model No | Inventory No | Cal Date | Cal Due Date
.- Shanghai
H“m'd'tﬁ’w/diTCZrt“O?erat“re Meteorological ZJ1-2B | SEM002:04 | 2020-09-15 | 2021-09-14
Industry Factory
Humidity/ Temperature . i oL oL
Indicator Mingle N/A SEMO002-08 | 2020-09-15 | 2021-09-14
Changchun
Barometer Meteorological DYM3 SEMO002-01 | 2020-04-07 | 2021-04-06
Industry Factory
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
6.1.1 Test Requirement:
47 CFR Part 15, Subpart C 15.203 & 15.247(b)(4)

Limit:

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 3dBi.

Antenna location: Refer to Internal photos.
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Other requirements Frequency Hopping Spread Spectrum System Hopping
Sequence

Test Requirement:
47 CFR Part 15, Subpart C 15.247(a)(1),(g),(h)

Limit:

Standard Requirement:

The system shall hop to channel frequencies that are selected at the system hopping rate from a
Pseudorandom ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the
hopping channel bandwidths of their corresponding transmitters and shall shift frequencies in
synchronization with the transmitted signals.

Frequency hopping spread spectrum systems are not required to employ all available hopping
channels during each transmission. However, the system, consisting of both the transmitter and the
receiver, must be designed to comply with all of the regulations in this section should the transmitter
be presented with a continuous data (or information) stream. In addition, a system employing short
transmission bursts must comply with the definition of a frequency hopping system and must
distribute its transmissions over the minimum number of hopping channels specified in this section.

The incorporation of intelligence within a frequency hopping spread spectrum system that permits the
system to recognize other users within the spectrum band so that it individually and independently
chooses and adapts its hopsets to avoid hopping on occupied channels is permitted. The
coordination of frequency hopping systems in any other manner for the express purpose of avoiding
the simultaneous occupancy of individual hopping frequencies by multiple transmitters is not
permitted.

Compliance for section 15.247(a)(1):

According to Technical Specification, the pseudorandom sequence may be generated in a nine-stage
shift register whose 5th and 9th stage outputs are added in a modulo-two addition stage. And the
result is fed back to the input of the first stage. The sequence begins with the first ONE of 9
consecutive ONEs; i.e. the shift register is initialized with nine ones.

> Number of shift register stages: 9

> Length of pseudo-random sequence: 29 -1 = 511 bits

> Longest sequence of zeros: 8 (non-inverted signal)

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Sequence as follow:
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I i
Oy

L

Linear Feedback Shift Register for Generation of the PRBS sequence

An example of Pseudorandom Frequency Hopping Sequence as follow
20 62 46 77 764 873 1675 1

S |
R |
g

B

Each frequency used equally on the average by each transmitter.

According to Technical Specification, the receivers are designed to have input and IF bandwidths that
match the hopping channel bandwidths of any transmitters and shift frequencies in synchronization
with the transmitted signals.

Compliance for section 15.247(g):

According to Technical Specification, the system transmits the packet with the pseudorandom
hopping frequency with a continuous data and the short burst transmission from the Bluetooth system
is also transmitted under the frequency hopping system with the pseudorandom hopping frequency
system.

Compliance for section 15.247(h):

According to Technical specification, the system incorporates with an adaptive system to detect other
user within the spectrum band so that it individually and independently to avoid hopping on the
occupied channels.

The system is designed not have the ability to coordinated with other FHSS System in an effort to
avoid the simultaneous occupancy of individual hopping frequencies by multiple transmitter.
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7 Radio Spectrum Matter Test Results
7.1 Conducted Peak Output Power
Test Requirement 47 CFR Part 15, Subpart C 15.247(b)(1)
Test Method: ANSI C63.10 (2013) Section 7.8.5
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

7.1.1 E.U.T. Operation
Operating Environment:
Temperature:

23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.1.2 Test Mode Description

Pre-scan / | Mode .
Finaltest | Code Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been tested

and only the data of worst case is recorded in the report.
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7.1.3 Test Setup Diagram

Spectrum Analyzer

Y o |
Fd N Y o |

p
o |
] |

-

Non-Conducted Table

Ground Reference Plane

7.1.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.2 20dB Bandwidth
Test Requirement 47 CFR Part 15, Subpart C 15.247(a)(1)
Test Method: ANSI C63.10 (2013) Section 7.8.7
7.2.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.2.2 Test Mode Description

Pre-scan / | Mode

Final test | Code Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been tested
and only the data of worst case is recorded in the report.

7.2.3 Test Setup Diagram

Spectrum Analyzer

Y o |
Fd ¥ Y o |

]
o |
] |

-

Non-Conducted Table

Ground Reference Plane

7.2.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.3 Carrier Frequencies Separation
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)
Test Method: ANSI C63.10 (2013) Section 7.8.2
Limit:

2/3 of the 20dB bandwidth base on the transmission power is less than 0.125W.

7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.3.2 Test Mode Description

Pre-scan / | Mode

Final test | Code Description

TX_Hop mode_Keep the EUT in frequency hopping mode with GFSK modulation,
Final test 01 p/4DQPSK modulation, 8DPSK modulation. All modes have been tested and only the
data of worst case is recorded in the report.

7.3.3 Test Setup Diagram

Spectrum Analyzer

] -
Fd N o
o Y -

Bl oo NE.U.T}

Non-Conducted Table

Ground Reference Plane

7.3.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.4 Hopping Channel Number
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)(iii)
Test Method: ANSI C63.10 (2013) Section 7.8.3
Limit:
Frequency range(MHz) Number of hopping channels (minimum)
902-928 50 for 20dB bandw?dth <250kHz
25 for 20dB bandwidth 2250kHz
2400-2483.5 15
5725-5850 75

7.4.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.4.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX_Hop mode_Keep the EUT in frequency hopping mode with GFSK modulation,
Final test 01 p/4DQPSK modulation, 8DPSK modulation. All modes have been tested and only the
data of worst case is recorded in the report.
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7.4.3 Test Setup Diagram

Spectrum Analyzer

Y o |
Fd N Y o |

p
o |
] |
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Non-Conducted Table

Ground Reference Plane

7.4.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.5 Dwell Time
Test Requirement 47 CFR Part 15, Subpart C 15.247a(1)(iii)
Test Method: ANSI C63.10 (2013) Section 7.8.4
Limit:
Frequency(MHz) Limit
902-928 0.4S within a 20S period(20dB bandwidth<250kHz)
0.4S within a 10S period(20dB bandwidth=250kHz)
5400-2483.5 0.4S within a period of q.4S multiplied by the number
of hopping channels
5725-5850 0.4S within a 30S period

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.5.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX_Hop mode_Keep the EUT in frequency hopping mode with GFSK modulation,
Final test 01 p/4DQPSK modulation, 8DPSK modulation. All modes have been tested and only the
data of worst case is recorded in the report.
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7.5.3 Test Setup Diagram

Spectrum Analyzer
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7.5.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.6 Conducted Band Edges Measurement
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 7.8.6
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: 23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.6.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been tested
and only the data of worst case is recorded in the report.

TX_Hop mode_Keep the EUT in frequency hopping mode with GFSK modulation,
Final test 01 p/4DQPSK modulation, 8DPSK modulation. All modes have been tested and only the
data of worst case is recorded in the report.
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7.6.3 Test Setup Diagram
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7.6.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.7 Conducted Spurious Emissions
Test Requirement 47 CFR Part 15, Subpart C 15.247(d)
Test Method: ANSI C63.10 (2013) Section 7.8.8
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).

7.7.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C Humidity: 54.9 % RH Atmospheric Pressure: 1010 mbar

7.7.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been tested
and only the data of worst case is recorded in the report.
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7.7.3 Test Setup Diagram
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7.7.4 Measurement Procedure and Data

Please Refer To Appendix For Details
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7.8 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:
Frequency(MHz) Field strength(microvolts/meter) | Measurement distance(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: 23.5°C Humidity: 56.3 % RH Atmospheric Pressure: 1010 mbar

7.8.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been tested
and only the data of worst case is recorded in the report.
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7.8.3 Test Setup Diagram
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7.8.4 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.
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low

120 Level (dBuvim)
110
3
) |
70 '\
50 T e i mj et
30
10
0
2310 2320 2350 2410
Frequency (MHz)
: chamber
: 3m HORIZONTAL
: ©9491CR/@9492CR
: 2482 Band edge
- BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db

1 2389.862 4.34 28.52 48.97 58.58 50.39 74.80 -23.61 peak
2 23%B@.800 4.34 28.52 48.97 56.14 48.83 7T4.80 -25.97 peak
3 ¥ 2492.800 4.36 28.54 48.98 188.87 100.79 74.80 26.79 peak
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low
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: 2482 Band edge
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Cable Ant Preamp  Read Limit  Over
Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db

1 2337.277 4.26 28.43 48.95 58.32 50.896 74.80 -23.94 peak
2 23%B@.e00 4.34 28.52 48.97 56.93 48.82 74.80 -25.18 peak
3 ¥ 2492.800 4.36 28.54 48.98 1808.85> 92.77 7T4.80 18.77 peak
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

120 Level (dBuvim)
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: 2480 Band edge
: BT
Cable Ant Preamp  Read Limit  Over
Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db

1 * 24808.000 4.49 28.67 41.91 189.54 181.69 74.80 27.69 peak
2 2483.500 4.49 28.67 41.81 56.55% 48.79 7T4.80 -25.30 peak
3 2493.e26 4.51 28.69 41.81 58.48 50.67 74.80 -23.33 peak
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Test Mode: 00; Polarity: Vertical; Modulation: GFSK; Channel:High
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MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db

1 * 24808.000 4.49 28.67 41.91 1808.92 93.87 74.80 19.87 peak
2 2483.500 4.49 28.67 41.81 56.86 48.21 7T4.80 -25.79 peak
3 2495.e57 4.51 28.69 41.82 58.83 51.81 74.80 -22.99 peak
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7.9 Radiated Spurious Emissions
Test Requirement 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: 3m
Limit:
Frequency(MHz) Field strength(microvolts/meter) | Measurement distance(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.

7.9.1 E.U.T. Operation
Operating Environment:
Temperature: 23.5°C Humidity: 56.3 % RH Atmospheric Pressure: 1010 mbar

7.9.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been tested
and only the data of worst case is recorded in the report.

Urass otharsise agraed in writing. (his documant i issuad by the Company subject to its Gereral Canditions of Saevice prirted
ovatlaal, available on request or accasaible ad hiip:Twsw sge . com! an (Tarmng-and-Conditions . aspx and, for eectonis formad documsants.
subjert to Tarms and Conditions far Electronic Documanis ab L5 8 COMON TS~ :n§ Canditions/ Tanms-a-Documant. as

Attontion is drawn to tho limitation of liabilty, iIndemnéfioation an 'ITJrTs.H cHon Esws colined Tharein, fny Folder of this cooument (s
ndvised that information contained herson raflects the Company’s findings a1 the timea of its intervention only and within the limits of
Client's instructions, if any. The Company's sole responss :“"Eum to its Cliend and this document does nol exonerais parties to a
tramsaction from exercising all their righls and cbfigalions under the fransaction documents. This document cannct be reproduced
axcapd in full, wnll ol price whitlen appr renval of the Curr;lu ¥, ANy unauthori ized alloration, forgery oo falsification of the content ar
ApERAR anae of ih [N and alfand y b d B e Pullasi sxtand of the law, Unlaas aihsni iga alaiad iha
ms‘mlls ﬁhn:wn |n1hm1m'q| mpu: ml'ar n-'ulg,- m 1hn nanlph[n Iu.i m1 ar\d aweh am‘nplm:n.m nrnlamm! ror‘!-l:lﬂag,-:. nnly h

hmm.m:p.u mumm&mmmmmr Chia 518057 1 [BE-T55) 26012063 | (B6-TH5)26TI0S4  www.sgsgroup.com.en
A - 2 HERREN- -8 HRHS: 515057 1 [BE-7H5) 2012063 f (B6-THS)2ETI0E0Y ag.chirag@age.com

Member of the SGS Group (5635 SA)




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

Report No.: SZEM200900949101

Page: 36 of 92

7.9.3 Test Setup Diagram
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7.9.4 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 in the report.
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Below 1G
Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low
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Freg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db
1 390.80 ©.00 23.00 27.74 26.83 21.89 46.80 -18.11 QP
2 81.21 1.21 12.e8 27.63 32.8% 18.51 48.80 -21.4% QP
3 13e.94 1.15 13.13 27.48 34.86 28.94 43.50 -22.56 QP
4 193.89 1.19 15.59 27.17 36.82 26.432 43.58 -17.87 QP
5 257.42  1.78 18.13 26.97 33.88 25.94 46.88 -20.86 QP
6B pp 95%8.79 3.56 29.48 26.86 26.71 32.89 46.80 -13.11 QP
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

80 Level {dBuVim)

70

60|

50 e

|
40 ' |
I G
301 1 bt
r
M 3 A e
m ot
dﬁhmwimmwm
10
0)
30 50 100 200 500 1000
Frequency (MHz)
Condition: 3m VERTICAL
Job Mo. : ©9491CR
Test Mode: €8
Cable Ant Preamp  Read Limit  Ower

Freg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db
1 39.80 ©.00 23.00 27.74 38.48 206.34 48.80 -13.66 QP
2 36.99 @.e7 15.47 27.71 28.52 28.95% 46.80 -19.85 QP
3 47.16 8.7 15.81 27.69 32.11 28.13 48.80 -19.87 QP
4 135.83 1.14 12,96 27.41 35.61 22.38 43.58 -21.28 QP
5 281.81 1.87 18.39 26.91 29.62 22.97 46.88 -23.83 QP
6 pp 900.15 3.50 28.98 27.1e 27.%9 32,83 46.80 -13.17 QP
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:Low
120 Level (dBuvim)
110
90
70
i ]
50 23
1
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
S5ite : chamber
Condition: 3m HORIZONTAL
Job No : B9491CR/@9492CR
Mode 2482 TX SE
MNote : BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db

1682.477  3.42 26.60 4B.62 47.42 36.82 74.88 -37.18 peak
4254.921 6.53 33.17 42.36 48.85 46.1% 74.80 -27.81 peak
4ged.eee 7.1e 33.97 42.77 47.75 46.85 74.8@ -27.95 peak
6914.763  8.50 35.85 41.73 47.73 58.35 7T4.88 -23.65 peak
7286.888 8.74 36.87 A41.58 46.92 58.15 74.88 -23.85 peak
96B8.888 18.81 37.67 38.57 42.44 52.35 74.88 -21.65 peak

1
2
3
4
5
&
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:Low

120 Level (dBuvim)
110
a0
7o
y i
50 -3
1
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job Mo : B9491CR/89492CR
Mode 2482 TX SE
Note : BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db
1 1e644.819 3.38 26.44 48.68 48.56 37.78 74.88 -36.22 peak
2 4456.315 e.72 33.53 42.52 48.87 45.80 7T4.80 -28.20 peak
3 48ed4.eee 7.1@ 33.97 42.77 48.89 47.19 7T4.80 -26.81 peak
4 9995.172 8.54 35.98 41.69 A47.52 58.27 74.88 -23.73 peak
5 J7286.000 8.74 36.87 41.58 46.69 49,92 74,88 -24.88 peak
& 9cB8.000 1©.81 37.67 38.57 42,66 52.57 74.88 -21.43 peak
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:middle

120 Level (dBuvim)
110
a0
7o
45| |6
50 2
1
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m HORIZONTAL
Job Mo : B9491CR/89492CR
Mode : 2441 TX SE
Note : BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db
1 1634.5%43 3.38 26.48 48.59 47.48 36.59 74.88 -37.41 peak
2 4392.376 6.66 33.42 42.47 48.33 45.94 7T4.80 -28.06 peak
3 4882.800 7.18 34.86 42.82 49.61 48.83 7T4.80 -25.97 peak
4  B698.373 8.39 35.72 41.84 48.e4 58.91 74.80 -23.89 peak
5 7323.800 8.85 3b6.16 41.52 47.34 58.83 74.88 -23.17 peak
& 976d4.000 18.76 37.76 38.34 42,68 52.86 74.88 -21.14 peak
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Test Mode: 00; Polarity: Vertical; Modulation:GFSK; Channel:middle

120 Level (dBuvim)
110
a0
7o
A- E
50 2 ”
1
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job Mo : B9491CR/89492CR
Mode : 2441 TX SE
Note : BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db

1663.137  2.48 26.52 48.61 43.85% 37.36 74.88 -36.64 peak
4316.859 6.59 33.28 42.41 48.82 46.28 74.80 -27.72 peak
4382.880 7.18 34,00 42.82 49.34 47.76 74.80 -26.24 peak
6954.852 8.52 35.87 41.71 48.35 51.83 74.88 -22.97 peak
7323.888 8.85 36.16 41.52 46.18 49.67 7T74.88 -24.33 peak
9764.888 18.76 37.76 38.34 43.12 53.38 74.88 -20.70 peak

1
2
3
4
5
&
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Test Mode: 00; Polarity: Horizontal; Modulation:GFSK; Channel:High

120 Level (dBuvim)
110
a0
7o
4151—-f
50 2
1
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m HORIZONTAL
Job Mo : B9491CR/89492CR
Mode : 2488 TX SE
Note : BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db
1 1e62.137 3.48 26.52 48.61 47.13 36.44 74.88 -37.56 peak
2 4367.858 e6.04 33.37 42.45 48.34 45.99 7T4.80 -28.10 peak
3 4%:e.eee 7.26 34.15 42,87 49.1%9 47.73 7T4.80 -26.27 peak
4  e587.536 8.28 35.68 41.95 48.1@ 50.83 74.80 -23.97 peak
5 744B.000 8.9 36.25 41.46 46.38 50.13 74.88 -23.87 peak
& 9928.000 18.71 37.85 38.12 41.38 51.82 74.88 -22.18 peak
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Test Mode: 00; Polarity: Vertical; Modulation: GFSK; Channel:High

120 Level (dBuvim)
110
a0
7o
415
50 Z
1
30
10
0
1000 1500 2000 5000 10000 18000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job Mo : B9491CR/89492CR
Mode : 2488 TX SE
Note : BT
Cable Ant Preamp  Read Limit  Over

Freqg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m db
1 1653.55%8 3.39 26.48 48.68 47.49 36.76 74.88 -37.24 peak
2 4495,125 e.76 33.59 42.55 48.46 46.26 7T4.80 -27.74 peak
3 4%e.eee 7.26 34.15 42,87 49.77 48.31 7T4.80 -25.69 peak
4  8583.209 8.32 35.65 41.91 48.32 58.38 74.80 -23.62 peak
5 744B.800 8.9 36.25 41.46 47.57 51.32 74,88 -22.68 peak
& 9928.000 1©.71 37.85 38.12 41.98 52.42 74.88 -21.58 peak
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8 Emission Test Results

8.1 Conducted Emissions at AC Power Line (150kHz-30MHz)

Test Requirement: 47 CFR Part 15, Subpart C 15.247 &15.207

Test Method: ANSI C63.10 (2013) Section 6.2

Limit:

L Conducted limit(dBuV)
Frequency of emission(MHz
q y ( ) 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.
Detector: Peak for pre-scan (9kHz resolution bandwidth) 0.15M to 30MHz

8.1.1 E.U.T. Operation
Operating Environment:
Temperature: 24.2°C Humidity: 61.4 % RH Atmospheric Pressure: 1010 mbar

8.1.2 Test Mode Description

Pre-scan/

Final test Mode Code | Description

TX_non-Hop mode_Keep the EUT in continuously transmitting mode with GFSK
Final test 00 modulation, p/4DQPSK modulation, 8DPSK modulation. All modes have been
tested and only the data of worst case is recorded in the report.
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8.1.3 Test Setup Diagram

Shielding Room

Test Receiver

Ground Beference Mane

8.1.4 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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Test Mode: 00; Line: Live line; Modulation:GFSK; Channel:Low

Level ({dBuV)

80

70

/

-/

10

01502 0.5 1 2 5 10 20 30
Frequency (MHz)

Site : Shielding Room
Condition: Line
Job No. : ©9491CR
Test mode: €0
Cable LISN  Read Limit  Over
Freq Loss Factor Level Level Line Limit Remark

MHz dB dE  dBuV  dBuV  dBuV dB
1 8.1516 @8.83 9.79 23.61 33.34 55.91 -22.57 Average
2 8.1516 @8.83 9.79 38.19 47.92 £5.91 -17.99 QP
3 8.2197 @8.e4 9.73 16.92 26.69 52.832 -26.14 Average
4 8.2197 @8.e4 9.73 29,38 39.15 62.83 -23.68 QP
5 B.3832 8.8 9.76 32.61 42.43 48.21 -5.78 Average
<] 8.3832 ©8.86 9.76 34.81 44.63 58.21 -13.58 QP
7 8.4374 8.7 9.76 23.82 32.85 47.11 -14.26 Average
8 8.4374 8.7 9.76 32.63 42.46 57.11 -14.85 QP
9 8.4539 8.7 9.77 23.54 33.38 46.88 -13.42 Average
18 8.4539 8.7 9.77 31.58 41.34 56.88 -15.46 QP
11 2.5535  8.13 9.82 21.26 31.21 46.88 -14.79 Average
12 2.5535 8.13 9.82 27.53 37.48 56.88 -18.52 QP
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Test Mode: 00; Line: Neutral Line; Modulation:GFSK; Channel:Low

B{}Letrel{dBuV}
70
et
60 —
‘-‘-‘-""‘-.

5_'} 1

40 m

30 ‘HM | AL

' #
| e o

20 |

10

]

015 0.2 0.5 1 2 5 10 20 30

Frequency (MHz)
Site : Shielding Room
Condition: MNeutral
Job MNo. : B9491CR
Test mode: 08
Cable LISN Read Limit Over

Freq Loss Factor Level Level Line Limit Remark

MHz dB dE  dBuV  dBuV  dBuV dB

1 @.15%88 @8.83 9.71 22,45 32.19 55.96 -23.77 BAverage
2 @.15%88 ©8.83 9.71 38.82 47.76 6£5.96 -18.20 QP

3 8.1884 @8.83 9.72 12.76 22.51 54.11 -31.68 Average
4 8.1884 8.83 9.72 32.62 42.37 64.11 -21.74 QP

5 8.2429 @8.84 9.73 18.49 28.26 52.88 -31.74 Average
<] 8.2429 @8.e4 9.73 26.64 36.41 62.88 -25.59 QP

7 8.3841 ©8.8e 9.75 34.34 44,15 48.19 -4.84 Average
8 8.3841 @8.8e 9.75 36.33 46.14 58.19 -12.85 QP

9 8.4588 8.7 9.76 18.98 28.81 46.71 -17.98 Average
18 B8.4588 8.7 9.76 28.89 38.72 56.71 -17.99 QP
11 2.5671 8.14 9,82 22,15 32.11 46.88 -13.89 Average
12 2.5671 8.14 9.82 28.24 38.20 56.88 -17.80 QP
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9 Test Setup Photo

Refer to Setup Photos

10 EUT Constructional Details (EUT Photos)

Refer to EUT External and Internal photos
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11 Appendix
Appendix for 15.247
1. Bandwidth
1.1 Test Result
Frequency 20dB Bandwidth )
Test M TXT ANT No. V
estMode | Mz ype © Test Result (MHz) erdict
2402 SISO 1 0.945 PASS
GFSK 2441 SISO 1 0.946 PASS
2480 SISO 1 0.944 PASS
2402 SISO 1 1.256 PASS
Pi/ADQPSK 2441 SISO 1 1.257 PASS
2480 SISO 1 1.249 PASS
2402 SISO 1 1.266 PASS
8DPSK 2441 SISO 1 1.265 PASS
2480 SISO 1 1.275 PASS
Frequency 99% Occupied Bandwidth
Test M TXT ANT No.
estMode | Mz ype ° Test Result (MHz)
2402 SISO 1 0.871 Only for Report Use
GFSK 2441 SISO 1 0.872 Only for Report Use
2480 SISO 1 0.873 Only for Report Use
2402 SISO 1 1.172 Only for Report Use
Pi/4ADQPSK 2441 SISO 1 1.173 Only for Report Use
2480 SISO 1 1.169 Only for Report Use
2402 SISO 1 1.166 Only for Report Use
8DPSK 2441 SISO 1 1.164 Only for Report Use
2480 SISO 1 1.164 Only for Report Use
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1.2 Test Graph - 20dB Bandwidth

Bandwidth NTNV_GFSK_SISO_DH5_2402MHz_ANT1

ANT=1 (SISO)
RBW=30kHz
VBW=100kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=10ms

20dB: 0.945MHz

E /' Marker:
o 1:2401.533 MHz
~ -19.45dBm
o 2: 2402 478 MHz
> -19.45dBm
(] 3:2401.998 MHz
= 0.55dBm
1 1 1 1 | 1 1 | | — Trace
-90 T T T T T T T T T
2401.0 2403.0
Frequency (MHz)
Bandwidth NTNV_GFSK_SISO_DH5_2441MHz_ANT1
10 T T T T T T ANT=1 (SISO}
| | | | RBW=30kHz
3 i i H VBW=100kHz
04 | Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=10ms
-10 A
_20 .
— —30 A 20dB: 0.946MHz
E Marker:
5 | 1: 2440530 MHz
~ - -18.36dBm
o 20 2441.478 MHz
> -18.36dBm
(] 3:2440.998 MHz
— -50 - dBm
-60 A
-70 4
-80
1 1 1 1 | 1 1 | | — Trace
-90 T T T T T T T T T
2440.0 24420

Frequency (MHz)
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Bandwidth NTNV_GFSK_SISO_DH5_2480MHz_ANT1

ANT=1 (SISO)
RBW=30kHz
VBW=100kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=10ms

20dB: 0.944MHz

Marker:

1: 2479.531 MHz
-17.97dBm

2: 2480.476 MHz
-17.97dBm

3:2479.998 MHz
2.03dBm

Level (dBm)

—— Trace

-90 : : ; ; : ; ; : :
2479.0 24810

Frequency (MHz)

Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1

ANT=1 (SISO)
RBW=30kHz
VBW=100kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=15ms

20dB: 1.256MHz

Marker:

1: 2401.365 MHz
-22.85dBm

2:2402.621 MHz

Level (dBm)

-2.85dBm

—— Trace

-90 : : ; ; : ; ; : :
24005 24035

Frequency (MHz)
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Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1

ANT=1 (SISO)
RBW=30kHz
VBW=100kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=15ms

20dB: 1.257TMHz

Marker:
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-21.33dBm
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3:2441.003 MHz
-1.33dBm

Level (dBm)

—— Trace
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Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1
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RBW=30kHz
VBW=100kHz
Detector=Peak
Trace=MAX Hold
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Marker:
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2. Maximum Conducted Output Power

2.1 Test Result

Frequency Measured Peak o .
Test Mode (MH2) Tx Type Output Power (dBm) | Limits (dBm) Verdict
Ant 1

2402 SISO 5.46 30 PASS

GFSK 2441 SISO 5.91 30 PASS
2480 SISO 6.48 30 PASS

2402 SISO 4.04 20.97 PASS

Pi/ADQPSK 2441 SISO 4.79 20.97 PASS
2480 SISO 5.15 20.97 PASS

2402 SISO 4.40 20.97 PASS

8DPSK 2441 SISO 5.08 20.97 PASS
2480 SISO 5.39 20.97 PASS

2.2 Test Graph
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3. Carrier frequency separation

3.1 Test Result

Channel 20dB
Test Mode TX Type ANT No. Separation Bandwidth Limits (MHz) Verdict
(MHz) (MHz)
GFSK SISO 1 1.012 0.946 =0.946 PASS
Pi/4DQPSK SISO 1 0.999 1.257 20.838 PASS
8DPSK SISO 1 0.999 1.275 =0.850 PASS
3.2 Test Graph
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4. Number of hopping frequencies

4.1 Test Result

Report No.: SZEM200900949101

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

Test Mode | TX Type | ANT No. Num of Hopping Frequencies Limits Verdict
GFSK SISO 1 79 215 PASS
Pi/4DQPSK| SISO 1 79 215 PASS
8DPSK SISO 1 79 215 PASS

4.2 Test Graph
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

: Obeserv Num of Pulse
Test | Packet | TX | ANT D“é?:"lremf ation in gn’nee" Limits | oot
Mode | Type | Type | No. Pulseg(ms) Period | Observation (ms) (ms)
(s) Period
DHA1 SISO 1 0.412 31.6 320 131.840 | <400 PASS
GFSK | DH3 | SISO 1 1.666 31.6 160 266.560 | <400 PASS
DH5 | SISO 1 2.913 31.6 106 308.778 | <400 PASS
. 2DH1 | SISO 1 0.430 31.6 320 137.600 | <400 PASS
P'F/,‘g?(Q 2DH3 | SISO | 1 1694 | 316 160 | 271.040 | <400 | PASS
2DH5 | SISO 1 2.933 31.6 107 313.831 | <400 PASS
3DH1 | SISO 1 0.429 31.6 320 137.280 | <400 PASS
8DPSK| 3DH3 | SISO 1 1.692 31.6 160 270.720 | <400 PASS
3DH5 | SISO 1 2.936 31.6 107 314.152 | <400 PASS
5.2 Test Graph
0 Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH1_HOPP_ANT1
0T e
E
m
E Time of Pulse
E 0.412ms
g

—— Trace

200
Time (ms)
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6. Unwanted Emissions in Non-restricted Frequency Bands

6.1 Test Result

Test Mode Frz\c;ltlJ_'le;cy TXType | ANT No. Spérrr']‘i’sussiocn"(g%“rﬁt)ed Limits (dBm) | Verdict
2402 SISO 1 Refer to test graph -16.59 PASS

GESK 2441 SISO 1 Refer to test graph -16.59 PASS
2480 SISO 1 Refer to test graph -16.59 PASS

Hopping SISO 1 Refer to test graph -16.59 PASS

2402 SISO 1 Refer to test graph -19.87 PASS

Pi/ADQPSK 2441 SISO 1 Refer to test graph -19.87 PASS
2480 SISO 1 Refer to test graph -19.87 PASS

Hopping SISO 1 Refer to test graph -19.87 PASS

2402 SISO 1 Refer to test graph -19.81 PASS

8DPSK 2441 SISO 1 Refer to test graph -19.81 PASS
2480 SISO 1 Refer to test graph -19.81 PASS

Hopping SISO 1 Refer to test graph -19.81 PASS
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