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1 GENERAL INFORMATION

1.1 Product Description

Produ ct N am e: Add-On Cov er

B rand N am e: V IV E

M odelN o.: 2Q 6L 300

M odelDifference: N /A

H ardwareV ers ion: XA

SoftwareV ers ion: N /A

PowerSu pply:

12V dcfrom AC/DC Adapter

Adapter:
1. M odelN o.:T C N E30W -EU ,Su pplier:H T C
2. M odelN o.:T C N E30W -U K ,Su pplier:H T C
3. M odelN o.:T C N E30W -U S,Su pplier:H T C

Radio Technology: B lu etooth L E du alm ode

Frequ ency Range: 2402– 2480M H z

C hannelnu m ber: 40channels

M odu lation type: G FSK

T rans m it Power(EIRP): 8.45dB m

Antenna Des ignation: PIFA Antenna,Peak G ain:0.34dB i
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1.2 Test Methodology of Applied Standards

FCC Part 15,Su bpart C §15.247

FCC K D B 558074D0115.247M eas .G u idancev 05r02

AN SIC63.10:2013

N ote:Alltes t item s hav ebeen perform edandrecordas pertheabov es tandards .

1.3 Test Facility

Com plianceCertification Serv ices Inc.W u gu L ab.N o.11,W u gong6th Rd.,

W u gu Dis t.,N ew T aipeiCity 24891,Taiwan.(R.O.C.)(T AF code1309)

FCC Des ignation nu m ber:T W 1309

1.4 Special Accessories

T hereareno s pecialacces s ories u s ed whiletes t was condu cted.

1.5 Equipment Modifications

T herewas no m odification incorporatedinto theE U T .
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2 SYSTEM TEST CONFIGURATION

2.1 EUT Configuration

T heE U T configu ration fortes tingis ins talledon RF fields trength m eas u rem ent to m eet
theCom m is s ions requ irem ent andoperatingin am annerwhich intends to m axim izeits
em is s ion characteris tics in acontinu ou s norm alapplication.

2.2 EUT Exercise

An engineering tes t m ode (s oftware/firm ware)that applicant prov ided was u tilized to
m anipu latetheE U T into trans m it,s election ofthetes t channel,andm odu lation s chem e.

2.3 Test Procedure

2.3.1 Conducted Emissions

T heE U T is aplacedon a tablewhich is 0.8m abov egrou ndplane.Condu ctedem is -
s ions from theE U T m eas u redin thefrequ ency rangebetween 0.15M H z and30M H z.
T heCISPR Q u as i-Peak andAv eragedetectorm odeis em ployedaccordingto §15.207.
T hetwo L ISN s prov ide50u H /50ohm ofcou plingim pedanceforthem eas u ringins tru -
m ent.B oth lines ofthepowerm ains connected to theE U T werecheckedform axim u m
condu ctedinterference.

2.3.2 Conducted Test (RF)

T heactiv eantenna port oftheu nlicens edwireles s dev iceis connected to thes pectru m
analyzerwith attenu atorto protect theins tru m entation.Ifa s econdantenna port is av ail-
able,it is tes tedat oneoperatingfrequ ency,with otherport(s )appropriately term inated,
to v erify it has s im ilarou tpu t characteris tics as thefu lly tes tedport.

2.3.3 Radiated Emissions

T heE U T is aplacedon a tu rn table.Forem is s ions tes tingat orbelow 1G H z,thetable
height s hallbe0.8m abov ethereferencegrou nd plane.Forem is s ion m eas u rem ents
abov e1G H z,thetableheight s hallbe1.5m .T hetu rn tables hallrotate360degrees to
determ inethepos ition ofm axim u m em is s ion lev el.E U T is s et 3m away from thereceiv -
ingantenna which v ariedfrom 1m to 4m to findou t thehighes t em is s ion.Andals o,each
em is s ion was to bem axim izedby changingthepolarization ofreceiv ingantennaboth
horizontaland v ertical.In orderto findou t them ax.em is s ion,therelativ epos itions of
this trans m itter(E U T )was rotated throu gh threeorthogonalaxes andm eas u rem ent pro-
cedu res forelectricfieldradiatedem is s ions abov e1G H z theE U T m eas u rem ent is to
bem ade“whilekeepingtheantennain the‘coneofradiation’from that areaandpointed
at theareaboth in azim u th andelev ation,with polarization orientedform axim u m re-
s pons e.”is s tillwithin the3dB illu m ination B W ofthem eas u rem ent antenna.

2.4 Measurement Results Explanation Example

For all conducted test items:
T he offs et lev elis s et in the s pectru m analyzer to com pens ate the RF cablelos s and
attenu ation factorbetween E U T condu cted port and s pectru m analyzer.W ith theoffs et
com pens ation,thes pectru m analyzerreadinglev elis exactly E U T R F ou tpu t lev el.
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2.5 Configuration of Tested System

Fig. 2-1 Radiated Emission & Conduction

(AC Power Line)

Fig 2-2 Conducted (Antenna Port)

Table 2-1 Equipment Used in Tested System

Item Equipment Mfr/Brand Model/Type No. Series No. Data Cable Power Cord

1
B lu etooth Tes t

Software
N /A N /A N /A N /A N /A

2 N otebook L enov o L 430 R9-W G N K 5 U ns hielded Shielded



Report No.: T190815W02-RP2

Page 8 of 48

U nles s otherw is es tated theres u lts s how n in this tes t report referonly to thes am ple(s )tes tedand s u ch s am ple(s )areretainedfor90days only.
除非另有說明，此報告結果僅對測試之樣品負責，同時此樣品僅保留90天。本報告未經本公司書面許可，不可部份複製。

T his docu m ent is is s u edby theCom pany s u bject to its G eneralConditions ofServ iceprintedoverleaf,availableon requ es t oracces s ibleat w w w .s gs .com /term s _ and_ conditions .htm andforelectronic
form at docu m ents ,s u bject to T erm s and Conditions forElectronicDocu m ents at w w w .s gs .com /term s _ e-docu m ent.htm . A ttention is draw n to thelim itation ofliability,indem nification andju ris diction
is s u es defined therein.Any holderofthis docu m ent is adv is ed that inform ation contained hereon reflects the Com pany’s findings at the tim eofits intervention only and w ithin thelim its ofClient’s
ins tru ctions ,ifany.T heCom pany’s s oleres pons ibility is to its Client and this docu m ent does not exonerateparties to a trans action from exercis ingalltheirrights andobligations u nderthetrans action
docu m ents .T his docu m ent cannot bereprodu cedexcept in fu ll,w ithou t priorw ritten approvaloftheCom pany.Any u nau thorizedalteration,forgery orfals ification ofthecontent orappearanceofthis
docu m ent is u nlaw fu landoffenders m ay bepros ecu ted to thefu lles t extent ofthelaw .

SGS Compliance Certification Services Inc. N o.11,W u gong6th R d.,W u gu D is t.,N ew T aipeiC ity 24891,T aiwan /新北市五股區五工六路 11號

程智科技股份有限公司 t:(886-2)2299-9720 f:(886-2)2298-1882 www.s gs .tw w w w.ccs rf.com

M em beroftheSG S G rou p (SG S SA)

3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result

§15.207(a) AC PowerL ineCondu cted Em is s ion C om pliant

§15.247(b)(3) Peak Ou tpu t Power Com pliant

§15.247(a)(2) 6dB B andwidth C om pliant

§15.205
§15.209

§15.247(d)

Condu cted B and Edge
andSpu riou s E m is s ion

C om pliant

§15.205
§15.209

§15.247(d)

Radiated B and Edge
andSpu riou s E m is s ion

C om pliant

§15.247(e) Peak PowerDens ity C om pliant

§15.203
§15.247(b)

Antenna Requ irem ent C om pliant
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4 DESCRIPTION OF TEST MODES

4.1 Operated in 2400 ~ 2483.5MHz Band

40channels areprov idedforB lu etooth L E

IT E M FR E Q U E N CY IT E M FR E Q U E N CY IT E M FR E Q U E N CY

1 2402 M H z 15 2430M H z 29 2458 M H z

2 2404M H z 16 2432 M H z 30 2460M H z

3 2406 M H z 17 2434M H z 31 2462 M H z

4 2408 M H z 18 2436 M H z 32 2464M H z

5 2410M H z 19 2438M H z 33 2466 M H z

6 2412 M H z 20 2440M H z 34 2468 M H z

7 2414M H z 21 2442 M H z 35 2470M H z

8 2416M H z 22 2444M H z 36 2472 M H z

9 2418 M H z 23 2446 M H z 37 2474M H z

10 2420M H z 24 2448 M H z 38 2476 M H z

11 2422 M H z 25 2450M H z 39 2478 M H z

12 2424M H z 26 2452 M H z 40 2480M H z

13 2426 M H z 27 2454M H z

14 2428 M H z 28 2456 M H z
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4.2 The Worst Test Modes and Channel Details

1. T heE U T has been tes ted u nderoperatingcondition.
2. Tes t program u s ed to controlthe E U T for s taying in continu ou s trans m itting and receiv ing

m odeis program m ed.
3. Inv es tigation has been doneon allthepos s ibleconfigu rations fors earchingthewors t cas e.

RADIATED EMISSION TEST:

M ODE
AV AIL AB L E
FR E Q U E N CY

(M H z)

T E ST E D
FR EQ U E N CY (M H z)

M ODU L AT ION
D AT A R AT E
(M bps )

RADIATED EMISSION TEST (BELOW 1 GHz)

B lu etooth L E 2402 to 2480 2402,2442,2480 G FSK 1

RADIATED EMISSION TEST (ABOVE 1 GHz)

B lu etooth L E 2402 to 2480 2402,2442,2480 G FSK 1

Note:
T hefield s trength ofradiation em is s ion was m eas u redas E U T s tand-u p pos ition (H m ode)and
liedown pos ition (E1,E2m ode)forB lu etooth L E T rans m itterforchannelL ow,M idand H igh,the
wors t cas eE2pos ition was reported.

ANTENNA PORT CONDUCTED MEASUREMENT:

CONDUCTED TEST

M ODE
AV AIL AB L E
FR E Q U E N CY

(M H z)

T E ST E D
FR EQ U E N CY (M H z)

M ODU L AT ION
D AT A R AT E
(M bps )

B lu etooth L E 2402 to 2480 2402,2442,2480 G FSK 1
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5 MEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY
AC PowerlineCondu ctedEm is s ion + /-1.2575dB
Peak Ou tpu t Power + /-1.92dB
6dB B andwidth + /-61.248 H z
100kH z B andwidth ofFrequ ency B and Edges + /-1.92dB
Peak PowerDens ity + /-1.996 dB
3M Sem iAnechoicCham ber/30M ~200M + /-4.12dB
3M Sem iAnechoicCham ber/200M ~1000M + /-4.68dB
3M Sem iAnechoicCham ber/1G ~8G + /-5.18dB
3M Sem iAnechoicCham ber/8G ~18G + /-5.47dB
3M Sem iAnechoicCham ber/18G ~26G + /-3.81dB
3M Sem iAnechoicCham ber/26G ~40G + /-3.87dB

Note:

1. T his u ncertainty repres ents an expanded u ncertainty expres s edat approxim ately the

95% confidencelev elu s ingacov eragefactorofk= 2.

2. Determ ination ofcom plianceis bas edon theres u lts ofthecom pliancem eas u re-

m ent,not takinginto accou nt m eas u rem ent ins tru m entation u ncertainty.
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6 CONDUCTED EMISSION TEST

6.1 Standard Applicable:

Frequ ency rangewithin 150kH z to 30M H z s hallnot exceedtheL im it tableas below.

Frequ ency range
L im its
dB (μV )

M H z Q u as i-peak Av erage
0.15to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to 30 60 50

N ote
1.T helowerlim it s hallapplyat thetrans ition frequ encies
2.T helim it decreas es linearly with thelogarithm ofthefrequ ency in therange0.15M H z to 0.50
M H z.

6.2 Measurement Equipment Used:

Conduction (RF)

EQUIPMENT
TYPE

MFR MODEL NUMBER
SERIAL

NUMBER
LAST CAL. CAL DUE.

E M IT es t
Receiv er

R&S E SCI3 100335 02/12/2019 02/11/2020

CoaxialCables N /A W K CE Cable N /A 11/26/2018 11/25/2019

L IS N SC H W AR ZB E C K N S L K 8127 8127-649 04/02/2019 04/01/2020

L IS N FC C FCC-L IS N -50/250-25-2-01 4034 04/09/2019 04/08/2020

T es t Software Farad E Z-E M C
V er.SG S-
03A2

N .C.R N .C .R

6.3 EUT Setup:

1.T hecondu ctedem is s ion tes ts wereperform edin thetes t s ite,u s ingthes etu p in accordance

with theAN SIC63.10:2013.

2.T heAC/DC PoweradaptorofEU T was plu g-in L ISN .T heE U T was placedflu s hedwith the

rearofthetable.

3.T heL ISN was connectedwith 120V ac/60H z powers ou rce.
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6.4 Test SET-UP (Block Diagram of Configuration)

6.5 Measurement Procedure:

1.T heE U T was placedon a tablewhich is 0.8m abov egrou ndplan.

2.M axim u m procedu rewas perform edon thes ix highes t em is s ions to ens u reE U T com pli-

ance.

3.Repeat abov eprocedu res u ntilallphas es ofpowerbeings u ppliedbygiv en U E arecom pleted

6.6 Measurement Result:

N ote:Referto next pageform eas u rem ent dataandplots .

N ote2:T he*rev eals thewors t-cas eres u lts that clos et to thelim it.
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AC POWER LINE CONDUCTED EMISSION TEST DATA
Description: operation Date: 2019/8/19
Line: L1 Temp.(℃)/Hum.(%): 24.7(℃)/63%

Test Voltage: AC 120V/60Hz Test By: GARY

No. Fre-
quency

Qua-
siPeak
reading

Average
reading

Correc-
tion

factor

Qua-
siPeak
result

Average
result

Qua-
siPeak

limit

Average
limit

Qua-
siPeak
margin

Aver-
age

margin

Re-
mark

(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.2060 27.97 22.89 10.13 38.10 33.02 63.36 53.37 -25.26 -20.35 Pas s
2 0.3220 25.21 19.15 10.14 35.35 29.29 59.65 49.66 -24.30 -20.37 Pas s
3 0.4340 24.01 17.02 10.14 34.15 27.16 57.18 47.18 -23.03 -20.02 Pas s
4 0.9260 25.06 15.55 10.17 35.23 25.72 56.00 46.00 -20.77 -20.28 Pas s
5 3.3940 16.38 7.54 10.22 26.60 17.76 56.00 46.00 -29.40 -28.24 Pas s
6* 10.7340 26.29 20.12 10.35 36.64 30.47 60.00 50.00 -23.36 -19.53 Pas s
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Description: operation Date: 2019/8/19
Line: N Temp.(℃)/Hum.(%): 24.7(℃)/63%

Test Voltage: AC 120V/60Hz Test By: GARY

No. Fre-
quency

Qua-
siPeak
reading

Average
reading

Correc-
tion

factor

Qua-
siPeak
result

Average
result

Qua-
siPeak

limit

Average
limit

Qua-
siPeak
margin

Aver-
age

margin

Re-
mark

(MHz) (dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)
1 0.1860 28.07 20.38 10.02 38.09 30.40 64.21 54.21 -26.12 -23.81 Pas s
2 0.2020 26.21 18.76 10.02 36.23 28.78 63.52 53.53 -27.29 -24.75 Pas s
3 0.3220 23.78 16.00 10.03 33.81 26.03 59.65 49.66 -25.84 -23.63 Pas s
4 0.4460 19.79 11.43 10.03 29.82 21.46 56.95 46.95 -27.13 -25.49 Pas s
5 0.9260 24.58 13.65 10.04 34.62 23.69 56.00 46.00 -21.38 -22.31 Pas s
6* 10.8580 26.63 20.43 10.22 36.85 30.65 60.00 50.00 -23.15 -19.35 Pas s
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7 PEAK OUTPUT POWER MEASUREMENT

7.1 Standard Applicable:

Fors ys tem s u s ingdigitalm odu lation in the2400-2483.5M H z bands ,thelim it forpeak ou tpu t

poweris 1W att.

Ifthetrans m ittingantennaofdirectionalgain greaterthan 6dB iareu s ed thepeak ou tpu t power

form theintentionalradiators hallberedu cedbelow theabov es tatedv alu eby theam ou nt in dB

that thedirectionalgain oftheAntennaexceeds 6dB i.

In cas eofpoint-to-point operation,thelim it has to beredu cedby1dB forev ery3dB that thedirec-

tionalgain ofAntennaexceeds 6dB i.

7.2 Measurement Equipment Used:

EQUIPMENT TYPE MFR
MODEL

NUMBER
SERIAL NUM-

BER
LAST CAL. CAL DUE.

PowerM eter Anrits u M L 2496A 1804001 02/13/2019 02/12/2020

PowerSens or Anrits u M A2411B 1726104 02/13/2019 02/12/2020

PowerSens or Anrits u M A2411B 1726107 02/13/2019 02/12/2020

CoaxialCables N /A
W K CE
Cable

N /A 01/02/2019 01/01/2020

7.3 Test Set-up:
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7.4 Measurement Procedure:

1. PlacetheEU T on thetableands et it in trans m ittingm ode.

2. T hetes tingfollows theM eas u rem ent Procedu reofFCC K D B 558074D01DT S M eas .G u idance.

3. Rem ov etheantennafrom theE U T andthen connect alow los s RF cablefrom theantennaport

to thepowerm eter.

Power Meter:

It is u s edas theau xiliary tes t equ ipm ent to condu ct theou tpu t powerm eas u rem ent.

4. Recordthem ax.Readingas obs erv edfrom PowerM eter.

5. Repeat abov eprocedu res u ntilalltes t defau lt channelm eas u redwas com plete.

Formula:

D u ty Cycle= T on /(Ton+ T off)

Duty Factor:

Duty Cycle (%)
Duty Factor

(dB)

1/T

(kHz)

VBW

setting

(kHz)

B L E 62.00 2.08 2.56 3.00

D u tyC ycleFactor:10*log(1/(62/100))= 2.08



Report No.: T190815W02-RP2

Page 18 of 48

U nles s otherw is es tated theres u lts s how n in this tes t report referonly to thes am ple(s )tes tedand s u ch s am ple(s )areretainedfor90days only.
除非另有說明，此報告結果僅對測試之樣品負責，同時此樣品僅保留90天。本報告未經本公司書面許可，不可部份複製。

T his docu m ent is is s u edby theCom pany s u bject to its G eneralConditions ofServ iceprintedoverleaf,availableon requ es t oracces s ibleat w w w .s gs .com /term s _ and_ conditions .htm andforelectronic
form at docu m ents ,s u bject to T erm s and Conditions forElectronicDocu m ents at w w w .s gs .com /term s _ e-docu m ent.htm . A ttention is draw n to thelim itation ofliability,indem nification andju ris diction
is s u es defined therein.Any holderofthis docu m ent is adv is ed that inform ation contained hereon reflects the Com pany’s findings at the tim eofits intervention only and w ithin thelim its ofClient’s
ins tru ctions ,ifany.T heCom pany’s s oleres pons ibility is to its Client and this docu m ent does not exonerateparties to a trans action from exercis ingalltheirrights andobligations u nderthetrans action
docu m ents .T his docu m ent cannot bereprodu cedexcept in fu ll,w ithou t priorw ritten approvaloftheCom pany.Any u nau thorizedalteration,forgery orfals ification ofthecontent orappearanceofthis
docu m ent is u nlaw fu landoffenders m ay bepros ecu ted to thefu lles t extent ofthelaw .

SGS Compliance Certification Services Inc. N o.11,W u gong6th R d.,W u gu D is t.,N ew T aipeiC ity 24891,T aiwan /新北市五股區五工六路 11號

程智科技股份有限公司 t:(886-2)2299-9720 f:(886-2)2298-1882 www.s gs .tw w w w.ccs rf.com

M em beroftheSG S G rou p (SG S SA)

7.5 Measurement Result:

BLE mode:

L ow 2402 7.13 1W att = 30dB m

M id 2440 8.45 1W att = 30dB m

H igh 2480 8.06 1W att = 30dB m

BLE mode:

L ow 2402 6.87 1W att = 30dB m

M id 2440 8.30 1W att = 30dB m

H igh 2480 7.92 1W att = 30dB m

*N ote:M eas u redby powerm eter,cablelos s as 1dB that offs ets on thepowerm eterin Peak

*N ote:M eas u redby powerm eter, as cable loss+ Duty cycle factor that offsets on the power meter

*N ote:M ax.Ou tpu t inclu detu neu p tolerancePoweris av eragepower

CH
Frequency

(MHz)

Peak Power Output

(dBm)
Required LimitCH

Frequency

(MHz)

Required Limit

Max. Avg. Output include

tune up tolerance Power

(dBm)
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8 6DB BANDWIDTH MEASUREMENT

8.1 Standard Applicable

T hem inim u m 6 dB bandwidth s hallbeat leas t 500kH z .

8.2 Measurement Equipment Used

EQUIPMENT TYPE MFR
MODEL

NUMBER
SERIAL NUM-

BER
LAST CAL. CAL DUE.

E X A Spectru m Analyzer Agilent N 9010A M Y50420195 05/02/2019 05/01/2020

DC B lock M ini-C ircu its B L K -18-S+ 1 01/02/2019 01/01/2020

CoaxialCables N /A
W K CE
Cable

N /A 01/02/2019 01/01/2020

8.3 Test Set-up:

8.4 Measurement Procedure:

1. PlacetheE U T on thetableand s et it in trans m ittingm ode.

2.T he tes tingfollow s theM eas u rem ent Procedu reofFCC K D B 558074D01D T S M eas .G u id-
ance.

3.Rem ov e theantenna from the E U T and then connect a low los s R F cablefrom theantenna
port to thes pectru m analyzer.

4.For6dB B andwidth:
Set the s pectru m analyzeras R B W = 100kH z,V B W = 3*R B W ,Span = 5M H z,Detector= Peak,
Sweep= au to.

5.M ark thepeak frequ ency and–6dB (u pperandlower)frequ ency.

6.For99% B andwidth:
Set the s pectru m analyzer as R B W = 1%, V B W = 3*R B W , Span = 2M H z, Detector= Sam ple,
Sweep= au to.

7.T u rn on the99% bandwidth fu nction,m ax reading.

8.Repeat abov eprocedu res u ntilalltes t defau lt channelis com pleted
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8.5 Measurement Result:

N ote:Referto next pageforplots

BLE mode

Frequency

(MHz)

6dB

BW

(MHz)

BW

(MHz)
Result

2402 0.7107 > 0.5 PASS

2440 0.7269 > 0.5 PASS

2480 0.7338 > 0.5 PASS
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6dB Band Width Test Data CH-Low

6dB Band Width Test Data CH-Mid
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6dB Band Width Test Data CH-High
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9 CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT

9.1 Standard Applicable

In any100kH zbandwidth ou ts idethefrequ encybandin which thes preads pectru m ordigitallym od-
u latedintentionalradiatoris operating,theradio frequ ency powerthat is produ cedby theintentional
radiators hallbeat leas t 20dB below that in the100kH zbandwidth within thebandthat contains the

highes t lev elofthedes ired power,bas ed on eitheran RF condu cted ora radiated m eas u rem ent,
prov idedthetrans m itterdem ons trates com pliancewith thepeakcondu ctedpowerlim its .In addition,

radiatedem is s ions whichfallin theres trictedbands ,as definedin §15.205(a),m u s t als o com plywith
theradiatedem is s ion lim its s pecifiedin §15.209(a).

9.2 Measurement Equipment Used:

EQUIPMENT TYPE MFR
MODEL

NUMBER
SERIAL NUM-

BER
LAST CAL. CAL DUE.

E X A Spectru m Analyzer Agilent N 9010A M Y50420195 05/02/2019 05/01/2020

DC B lock M ini-C ircu its B L K -18-S+ 1 01/02/2019 01/01/2020

CoaxialCables N /A
W K CE
Cable

N /A 01/02/2019 01/01/2020

9.3 Test SET-UP:
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9.4 Measurement Procedure

9.4.1 Reference Level of Emission Limit:

1. Set analyzercenterfrequ ency to D T S channelcenterfrequ ency.

2. T hetes tingfollow s theM eas u rem ent Procedu reofFCC K D B 558074D01D T S M eas .G u id-
ance.

3. Set thes pan to 1.5 tim es theD T S channelbandwidth.

4. Set theR B W = 100kH z & V B W = 300kH z.

5. Detector= peak.

6. Sweep tim e= au to cou ple.

7. T racem ode= m ax hold.

8. Allow traceto fu lly s tabilize.

9. U s ethepeak m arkerfu nction to determ inethem axim u m am plitu delev el.

9.4.2 Conducted Band Edge:

1. T o connect Antenna Port ofE U T to Spectru m .

2. T hetes tingfollow s theM eas u rem ent Procedu reofFCC K D B 558074D01DT S M eas .G u id-
ance.

3. Rem ov e theantennafrom theE U T and then connect a low los s R F cablefrom theantenna
port to thes pectru m analyzer.

4. Set s tart to edgefrequ ency,and s top frequ ency ofs pectru m analyzer s o as to encom pas s
thes pectru m to beexam ined.

5. Set thes pectru m analyzeras R B W = 100kH z,V B W = 300kH z,Detector= Peak,Sweep = au to

6. M ark thehighes t readingoftheem is s ion as thereferencelev elm eas u rem ent.

7. M arkeron frequ ency,2.3999G H z and 2.4836G H z,and exam ine s hall100kH z im m ediately
ou ts idetheau thorized(2400~2483.5M H z)beattenu atedby20dB at leas t relativ eto them ax-

im u m em is s ion ofpower.

8. Repeat abov eprocedu res u ntilalldefau lt tes t channel(low,m iddle,andhigh)was com plete.
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9.4.3 Conducted Spurious Emission:

1. T o connect Antenna Port ofE U T to Spectru m .

2. T hetes tingfollow s theM eas u rem ent Procedu reofFCC K D B 558074D01DT S M eas .G u id-
ance.

3. Set R B W = 100kH z & V B W = 300kH z,Detector= Peak,Sweep = Au to

4. Allow traceto fu lly s tabilize.

5. U s e the peak m arkerfu nction to determ ine the m axim u m powerlev elin any 100kH z band
s egm ent within thefu ndam entalE B W .

6. Repeat abov eprocedu res u ntilalldefau lt tes t channelm eas u redwerecom plete.

9.5 Measurement Result

Reference Level of Limit

Frequency
(MHz)

RF Power
Density (dBm)

Reference Level of Limit
= PSD - 20dB

(dBm)

2402 7.53 -12.47

2440 8.24 -11.76

2480 8.79 -11.21

NOTE: cable loss as 1dB that offsets in the spectrum

NOTE: Refer to next page for plots.
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Reference Level_BLE_1M_LowCH00-2402

Reference Level_BLE_1M_MidCH19-2442

Reference Level_BLE_1M_HighCH39-2480

Band Edge_BLE_1M_LowCH00-2402

Band Edge_BLE_1M_HighCH39-2480
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Spu riou s Em is s ion_ B L E _ 1M _ L owC H 00-2402

Spu riou s Em is s ion_ B L E _ 1M _ M idC H 19-2442

Spu riou s Em is s ion_ B L E _ 1M _ H ighC H 39-2480
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10 RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT

10.1 Standard Applicable

In any100kH z bandwidth ou ts idethefrequ encybandin which thes preads pectru m ordigitally
m odu latedintentionalradiatoris operating,theradio frequ ency powerthat is produ cedby theinten-
tionalradiators hallbeat leas t 20dB below that in the100kH z bandwidth within thebandthat con-

tains thehighes t lev elofthedes iredpower,bas edon eitheran RF condu ctedoraradiatedm eas -
u rem ent,prov idedthetrans m itterdem ons trates com pliancewith thepeakcondu ctedpowerlim its .

In addition,radiatedem is s ions which fallin theres trictedbands m u s t als o com ply with the§15.209
lim it as below.

Andaccordingto §15.33(a)(1),foran intentionalradiatoroperates below 10G H z,thefrequ ency

rangeofm eas u rem ents :to thetenth harm onicofthehighes t fu ndam entalfrequ ency orto 40G H z,

whichev eris lower.

Frequ ency
(M H z)

Field s trength
(m icrov olts /m eter)

Dis tance
(m eters )

0.009-0.490 2400/F(kH z) 300

0.490-1.705 24000/F(kH z) 30

1.705-30 30 30

30-88 100 3

88-216 150 3

216-960 200 3

Abov e960 500 3

Note:

1. T helowerlim it s hallapply at thetrans ition frequ encies .

2. E m is s ion lev el(dB µ V /m )= 20logEm is s ion lev el(dB µ V /m )
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10.2 Measurement Equipment Used

966A Chamber

Name of
Equipment

Manufacturer Model Serial Number
Calibration

Date
Calibration

Due

L ow Pas s Filter EW T EW T -56-0019 RF46 02/26/2019 02/25/2020

H igh Pas s Filter R&S F13H PF 3G H z RF64 02/26/2019 02/25/2020

B and Reject Filters
M ICRO

T RON ICS
B R M 50702 120 02/26/2019 02/25/2020

B ilogAntenna Su nolSciences JB 3 A030105 07/26/2019 07/25/2020

Cable
H U B E R
SU H N E R

SU COFL E X
104PEA

25157 02/26/2019 02/25/2020

Cable
H U B E R
SU H N E R

SU COFL E X
104PEA

20995 02/26/2019 02/25/2020

DigitalT herm o-
H ygro M eter

W ISEW IN D 1206 D07 01/30/2019 01/29/2020

H orn Antenna
SC H W AR Z-

B E C K
B B H A 9120D 779 03/09/2019 03/08/2020

L oop Antenna COM -POW E R A L -130 121051 03/22/2019 03/21/2020

H orn Antenna
E T S L IN D-
G R E N

3116 00026370 12/26/2018 12/25/2019

Pre-Am plifier E M E C E M 330 060609 02/26/2019 02/25/2020

Pre-Am plifier H P 8449B 3008A00965 02/26/2019 02/25/2020

PSA Series Spectru m
Analyzer

Agilent E4446A M Y46180323 05/29/2019 05/28/2020

Software e3V 6.11-20180413
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10.3 Test SET-UP

(A)RadiatedEm is s ion Tes t Set-U P Frequ ency B elow 30M H z.

(B )Radiated Em is s ion Tes t Set-U p,Frequ ency form 30M H z to 1000M H z

(C)Radiated Em is s ion Tes t Set-U P Frequ ency Ov er1G H z
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10.4 Measurement Procedure

1.T he tes ting follow s the M eas u rem ent Procedu re ofFCC K D B 558074 D01 DT S M eas .
G u idance.

2.T heE U T was placedon atu rn tablewith 0.8m forfrequ ency<1G H zand1.5m forfrequ ency>
1G H z abov egrou nd plan.

3.T hetu rn tables hallrotate360degrees to determ inethepos ition ofm axim u m em is s ion lev el.

4.E U T is s et 3m away from thereceiv ingantenna which v ariedfrom 1m to 4m to findou t the
highes t em is s ions .

5. Set the s pectru m analyzeras R B W = 120kH z and V B W = 300kH z forPeak Detector(PK )
andQ u as i-peak (Q P)at frequ ency below 1G H z.

6.Set the s pectru m analyzeras R B W = 1M H z,V B W = 3M H z forPeak Detectorat frequ ency
abov e1G H z.

7. Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW ≥ 1/T 
(D u ty cycle< 98%)forAv erageDetectorat frequ ency abov e1G H z.

8. W hen m eas u rem ent procedu res forelectricfieldradiatedem is s ions abov e1G H z theE U T
m eas u rem ent is to bem ade“whilekeepingtheantennain the‘coneofradiation’from that

area and pointed at thearea both in azim u th and elev ation,with polarization oriented for
m axim u m res pons e.”is s tillwithin the3dB illu m ination B W ofthem eas u rem ent antenna.

9.M axim u m procedu re was perform ed on the s ix highes t em is s ions to ens u re E U T com pli-
ance.

10.And als o,each em is s ion was to be m axim ized by changing the polarization ofreceiv ing
antennaboth horizontalandv ertical.On s pectru m ,changes pectru m m odein lineardis play

m ode,andredu ceV B W = 10H z ifav eragereadingis m eas u red.

11.Repeat abov eprocedu res u ntilalldefau lt tes t channelm eas u redwerecom plete.
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10.5 Field Strength Calculation

T hefield s trength is calcu latedby addingtheAntennaFactorandCableFactorand s u b-
tractingtheAm plifierGain andDu tyCycleCorrection Factor(ifany)from them eas u redreading.
T hebas icequ ation with a s am plecalcu lation is as follow s :

FS = RA + AF + CL - AG

W here FS = FieldStrength C L = CableAttenu ation Factor(Cable
L os s )

RA = ReadingAm plitu de AG = Am plifierG ain

AF = Antenna Factor

Actu alFS(dB µ V /m )= SPA.Readinglev el(dB µ V )+ Factor(dB )

Factor(dB )= AntennaFactor(dB µ V /m )+ CableL os s (dB )– Pre_ Am plifierG ain(dB )

10.6 Test Results of Radiated Spurious Emissions form 9 kHz to 30 MHz

T helow frequ ency,which s tartedfrom 9kH z to 30M H z,was pre-s cannedand theres u lt

which was 20dB lowerthan thelim it per15.31(o)was not reported.

10.7 Measurement Result:

N ote:Referto next pages pectru m analyzerdatachart and tabu lardata s heets .
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Radiated Band Edge Measurement Result
Project N u m ber :T 190815W 02 T es t Date :2019-08-20
Operation B and :B L E 1M T em p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2402M H z E ngineer :K ane
Operation M ode :B E C H L ow M eas u rem ent AntennaPol. :V E R T ICA L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

2381.90 Av erage 53.56 -3.37 50.19 54.00 -3.81

2381.90 Peak 58.57 -3.37 55.20 74.00 -18.80
2390.00 Av erage 39.17 -3.38 35.79 54.00 -18.21
2390.00 Peak 51.08 -3.38 47.70 74.00 -26.30
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2402M H z E ngineer :K ane
Operation M ode :B E C H L ow M eas u rem ent AntennaPol. :H ORIZON T A L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

2381.70 Av erage 48.55 -3.37 45.18 54.00 -8.82

2381.70 Peak 55.07 -3.37 51.70 74.00 -22.30
2390.00 Av erage 38.59 -3.38 35.21 54.00 -18.79
2390.00 Peak 50.07 -3.38 46.69 74.00 -27.31
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2480M H z E ngineer :K ane
Operation M ode :B E C H H igh M eas u rem ent AntennaPol. :V E R T ICA L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

2483.50 Av erage 41.01 -2.83 38.18 54.00 -15.82

2483.50 Peak 56.62 -2.83 53.79 74.00 -20.21
2499.80 Av erage 51.17 -2.72 48.45 54.00 -5.55
2499.80 Peak 56.62 -2.72 53.90 74.00 -20.10
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2480M H z E ngineer :K ane
Operation M ode :B E C H H igh M eas u rem ent AntennaPol. :H ORIZON T A L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

2483.50 Av erage 40.53 -2.83 37.70 54.00 -16.30

2483.50 Peak 54.69 -2.83 51.86 74.00 -22.14
2499.90 Av erage 49.43 -2.72 46.71 54.00 -7.29
2499.90 Peak 55.54 -2.72 52.82 74.00 -21.18
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Radiated Spurious Emission Measurement Result
For Frequency from 30MHz to 1000MHz
Project N u m ber :T 190815W 02 T es t Date :2019-08-20
Operation B and :B L E 1M T em p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2442M H z E ngineer :K ane
Operation M ode :T x C H M id M eas u rem ent AntennaPol. :V E R T ICA L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

165.80 Peak 38.80 -10.34 28.46 43.50 -15.04

231.76 Peak 48.23 -10.75 37.48 46.00 -8.52
308.39 Peak 48.32 -7.97 40.35 46.00 -5.65
385.99 Peak 42.53 -6.20 36.33 46.00 -9.67
463.59 Peak 38.93 -3.53 35.40 46.00 -10.60
772.05 Peak 31.46 1.51 32.97 46.00 -13.03
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2442M H z E ngineer :K ane
Operation M ode :T x C H M id M eas u rem ent AntennaPol. :H ORIZON T A L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

47.46 Peak 41.39 -14.26 27.13 40.00 -12.87

165.80 Peak 38.64 -10.34 28.30 43.50 -15.20
231.76 Peak 42.26 -10.75 31.51 46.00 -14.49
308.39 Peak 38.67 -7.97 30.70 46.00 -15.30
385.99 Peak 34.46 -6.20 28.26 46.00 -17.74
772.05 Peak 29.93 1.51 31.44 46.00 -14.56
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Radiated Spurious Emission Measurement Result

For Frequency above 1GHz
Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2402M H z E ngineer :K ane
Operation M ode :T x C H L ow M eas u rem ent AntennaPol. :V E R T ICA L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

4804.00 Av erage 27.26 3.05 30.31 54.00 -23.69

4804.00 Peak 37.15 3.05 40.20 74.00 -33.80
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2402M H z E ngineer :K ane
Operation M ode :T x C H L ow M eas u rem ent AntennaPol. :H ORIZON T A L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

4804.00 Av erage 27.09 3.05 30.14 54.00 -23.86

4804.00 Peak 37.16 3.05 40.21 74.00 -33.79
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2442M H z E ngineer :K ane
Operation M ode :T x C H M id M eas u rem ent AntennaPol. :V E R T ICA L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

4884.00 Av erage 26.31 3.41 29.72 54.00 -24.28

4884.00 Peak 35.53 3.41 38.94 74.00 -35.06
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2442M H z E ngineer :K ane
Operation M ode :T x C H M id M eas u rem ent AntennaPol. :H ORIZON T A L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

4884.00 Av erage 26.42 3.41 29.83 54.00 -24.17

4884.00 Peak 35.85 3.41 39.26 74.00 -34.74
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2480M H z E ngineer :K ane
Operation M ode :T x C H H igh M eas u rem ent AntennaPol. :V E R T ICA L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

4960.00 Av erage 26.29 4.06 30.35 54.00 -23.65

4960.00 Peak 35.37 4.06 39.43 74.00 -34.57
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Project N u m ber :T 190815W 02 Tes t Date :2019-08-20
Operation B and :B L E 1M Tem p./H u m i. :27.1/59
Fu ndam entalFrequ ency :2480M H z E ngineer :K ane
Operation M ode :T x C H H igh M eas u rem ent AntennaPol. :H ORIZON T A L
E U T Pol. :E2Plan

Freq. Detector Spectru m Factor Actu al L im it M argin
M ode ReadingL ev el FS @ 3m

M H z P K /Q P/AV dB µ V dB dB µ V /m dB µ V /m dB

4960.00 Av erage 26.73 4.06 30.79 54.00 -23.21

4960.00 Peak 35.26 4.06 39.32 74.00 -34.68
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11 POWER SPECTRAL DENSITY

11.1 Standard Applicable:

T hepowers pectraldens itycondu ctedfrom theintentionalradiatorto theantennas hallnot begreater

than 8dB m in any3kH z banddu ringany tim einterv alofcontinu ou s trans m is s ion.

11.2 Measurement Equipment Used:

EQUIPMENT TYPE MFR
MODEL

NUMBER
SERIAL NUM-

BER
LAST CAL. CAL DUE.

E X A Spectru m Analyzer Agilent N 9010A M Y50420195 05/02/2019 05/01/2020

DC B lock M ini-C ircu its B L K -18-S+ 1 01/02/2019 01/01/2020

CoaxialCables N /A
W K CE
Cable

N /A 01/02/2019 01/01/2020

11.3 Test Set-up:

11.4 Measurement Procedure:

1. Set analyzercenterfrequ ency to D T S channelcenterfrequ ency.

2. T hetes tingfollow s theM eas u rem ent Procedu reofFCC K D B 558074D01DT S M eas .G u id-

ance.

3. Set thes pan to 1.5 tim es theD T S channelbandwidth.

4. Set theR B W = 3kH z.& theV B W = 10kH z

5. FordefiningRes tricted B andEdgeL im it:

Set theR B W = 100kH z & V B W = 300kH z.

6. Detector= peak.

7. Sweep tim e= au to cou ple.

8. T racem ode= m ax hold.

9. Allow traceto fu lly s tabilize.

10.U s ethepeak m arkerfu nction to determ inethem axim u m am plitu delev el.
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11.5 Measurement Result:

PowerDens ity_ B L E _ 1M _ L owC H 00-2402

BLE mode
Frequency

(MHz)

RF Power

Density (dBm)

Maximum Limit

(dBm)
Result

2402 -5.72 8 PASS

2440 -4.96 8 PASS

2480 -4.42 8 PASS

NOTE: cable loss as 1dB that offsets in the spectrum
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PowerDens ity_ B L E _ 1M _ M idC H 19-2442

PowerDens ity_ B L E _ 1M _ H ighC H 39-2480

.
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12 ANTENNA REQUIREMENT

12.1 Standard Applicable:

Forintentionaldev ice,accordingto §15.203,an intentionalradiators hallbedes ignedto ens u rethat

no antennaotherthan fu rnis hedby theres pons ibleparty s hallbeu s edwith thedev ice.

Ifthetrans m ittingantennais greaterthan 6dB i,thepowers hallberedu cedby thes am elev elin dB

com paringto gain m inu s 6dB i.

In cas eofpoint-to-point operation,thepowers hallberedu cedby theonedB forev ery3dB that the

directionalgain ofantennaexceeds 6dB i.

12.2 Antenna Connected Construction:

T heantennais des ignedas perm anentlyattachedandno cons ideration ofreplacem ent.Pleas es ee

EU T photo fordetails .

~ End of Report ~


