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EL EC TRO M A GNETIC EM IS S IO NS C O M P L IA NC E REP O RT

INTENTIO NA L RA D IA TO R C ERTIFIC A TIO N TO
FC C P A RT 15 S UB P A RT C A ND IS ED RS S -210 REQ UIREM ENT

OF

FC C A pplic ant: eB u yN ow eC om m erc e L td
The A triu m , 1321 B lans hard S treet, S u ite 30 1 Vic toria,
B ritis hC olu m bia, B C V 8 W 0 B 6 Vic toria C anad a

P rod u c tName: S m artW atc h

B rand Name: M otorola

M od elNo. : M 360 FS 19

M od elD ifferenc e: N /A

ReportNu m ber: ER/20 19/8 0 131

FC C ID : 2 A T7 6-M 360 FS 19

IC : 22297 -M 360 FS 19

FC C Ru le P art P art15. 2 25

IC Ru le: RS S -210 is s u e 9 A nnex B B . 6 N ov. 2 0 1 7

Issu e D ate: N ov. 2 0 , 2 0 19

D ate ofTest: A u g. 26, 2 0 19 ~ S ep. 23 , 2 0 19

D ate ofEUT Rec eived : A u g. 26, 2 0 19

W e herebyc ertifythat:

The above equ ipmentwas tes ted byS GS Taiwan L td . The tes td ata, d ata evalu ation, tes t

proc ed u res , and equ ipmentc onfigu rations s hown in this reportwere mad e in ac c ord anc e withthe

proc ed u res given inA N S IC 63. 1 0 : 2 0 13 and the energyemitted bythe s ample EUT tes ted as

d es c ribed in this reportis in c omplianc e withc ond u c ted and rad iated emis s ion limits ofFC C

Ru les P art15. 2 25 and IS ED RS S -21 0 .
The tes tres u lts ofthis reportrelate onlyto the tes ted s ample id entified in this report.

Approved By:
Chun Chieh Chen /
Asst. Supervisor
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1 GENERA L INFO RM A TIO N

1 . 1 P rod u c tD esc ription

P rod u c tN am e: S m artW atc h

B rand N am e: M otorola

M od elN o. : M 360 FS 19

M od elD ifferenc e: N /A

H ard ware Vers ion: N /A

S oftware Vers ion: N /A

P owerS u pply:
3. 8 5-4. 4Vd c Rec hargeable L i-ion B attery

B attery: M od elN o. : A P P 0 0 30 6 , S u pplier: A P A C K

Rad io Tec hnology: N FC

O peratingFreq u enc y 13. 56M H z

Trans m itP ower <124d B u V/m at3m .

N u m berofC hannels 1

A ntenna Type L oopA ntenna

M od u lation Type A S K
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1 . 2 TestM ethod ology

FC C P art15, S u pbpartC § 15. 2 25
FC C P art15, S u bpartC § 15. 2 25
RS S -210 is s u e 9 A nnex B B . 6 N ov. 2 0 1 7
RS S -Gen. is s u e 5, A m end m ent1 , M arc h20 19
A N S IC 63. 1 0 : 2 0 13

N ote: A lltes titem s have been perform ed and rec ord as perthe above s tand ard s . .

1 . 3 TestFac ility

S GS Taiwan L td . Elec tronic s & C om m u nic ation L aboratory N o. 134, W u Ku ng
Road , N ew TaipeiInd u s trialP ark, W u ku D is tric t, N ew TaipeiC ity, Taiwan 248 0 3
(TA F c od e 0 513)

FC C D es ignation nu m ber: TW 0 0 0 1

IS ED C A B id entifier: TW 0 513

1 . 4 S pec ialA c c essories

There is no otherac c es s ory attac hed . This is the wors tc as e c ond ition.

1 . 5 Equ ipmentM od ific ations

There was no m od ific ation inc orporated into the EUT.

1 . 6 Rad iated Emission TestS ites ForM easu rements From 9 kH z To 30 M H z

Rad iated em is s ion below 30 M H z is m eas u red in a 9m * 9m * 6m s em i-anec hoic c ham ber,
the m eas u rem ents c orres pond to thos e obtained atan open-field tes ts ite.
There is a c om paris on d ata ofbothopen-field tes ts ite and s em i-A nec hoic c ham ber, and
the res u ltc am e ou tvery s im ilar.
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2 S YS TEM TES T C O NFIGURA TIO N

2 . 1 EUT C onfigu ration

The EUTc onfigu ration fortes tingis ins talled on RF field s trengthm eas u rem entto
m eetthe C om m is s ions req u irem entand operatingin a m annerwhic hintend s to
m axim ize its em is s ion c harac teris tic s in a c ontinu ou s norm alapplic ation.

2 . 2 EUT Exerc ise

The Trans m itterwas operated in the norm aloperatingm od e. the Tx freq u enc y was
fixed whic hwas forthe pu rpos e ofthe m eas u rem ents .

2 . 3 TestP roc ed u re

2 . 3. 1 C ond u c ted Emissions

The EUTis a plac ed on a table whic his 0 . 8 m above grou nd plane. C ond u c ted
em is s ions from the EUTm eas u red in the freq u enc y range between 0 . 15 M H z and
30 M H z. The C IS P R Q u as i-P eakand A verage d etec torm od e is em ployed ac c ord ingto
§ 15. 2 0 7 . The two L IS N s provid e 50 u H /50 ohm ofc ou plingim ped anc e forthe
m eas u ringins tru m ent. B othlines ofthe powerm ains c onnec ted to the EUTwere
c hec ked form axim u m c ond u c ted interferenc e.

2 . 3. 2 Rad iated Emissions

The EUTis a plac ed on a tu rn table. Forem is s ions tes tingatorbelow 1 GH z, the table
heights hallbe 0 . 8 m above the referenc e grou nd plane. Forem is s ion m eas u rem ents
above 1 GH z, the table heights hallbe 1 . 5 m . The tu rn table s hallrotate 360 d egrees to
d eterm ine the pos ition ofm axim u m em is s ion level. EUTis s et3m away from the
rec eivingantenna whic hvaried from 1m to 4m to find ou tthe highes tem is s ion. A nd
als o, eac hem is s ion was to be m axim ized by c hangingthe polarization ofrec eiving
antenna bothhorizontaland vertic al. In ord erto find ou tthe m ax. em is s ion, the relative
pos itions ofthis trans m itter(EUT)was rotated throu ghthree orthogonalaxes and
m eas u rem entproc ed u res forelec tric field rad iated em is s ions above 1 GH z the EUT
m eas u rem entis to be m ad e “while keepingthe antenna in the ‘ c one ofrad iation’ from
thatarea and pointed atthe area bothin azim u thand elevation, withpolarization
oriented form axim u m res pons e. ”is s tillwithin the 3d B illu m ination B W ofthe
m eas u rem entantenna.
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2 . 4 L imitation

(1)C ond u c ted Emission
A c c ord ingto FC C P art15. 2 0 7 (a)& RS S -Gen s ec tion 8 . 8 C ond u c ted Em is s ion
L im its is as following.

Freq u enc y range
L im its

d B (u V)

M H z Q u as i-peak A verage
0 . 15 to 0 . 50 66 to 56 56 to 46

0 . 50 to 5 56 46
5 to 30 60 50

N ote
1 . The lowerlimits hallapplyatthe trans ition frequ enc ies
2 . The limitd ec reas es linearlywiththe logarithm ofthe frequ enc yin the range 0 . 15 M H z to
0 . 50 M H z.

(2)
Rad iated Emission

a. The field s trengthofany em is s ion within the band 13. 553-13. 567 M H z s hall
notexc eed 15, 8 48 m ic rovolts /m eterat30 m eters .

b. W ithin the band s 13. 41 0 -13. 553 M H z and 13. 567 -13. 7 1 0 M H z, the field
s trengthofany em is s ions s hallnotexc eed 334 m ic rovolts /m eterat30 m eters .

c . W ithin the band s 13. 11 0 -13. 41 0 M H z and 13. 7 1 0 -14. 0 1 0 M H z the field
s trengthofany em is s ions s hallnotexc eed 1 0 6 m ic rovolts /m eterat30 m eters .

d . The field s trengthofany em is s ions appearingou ts id e ofthe 13. 11 0 -14. 0 1 0
M H z s hallnotexc eed the generalrad iated em is s ion lim its in s ec tion 15. 2 0 9 as
below.

Freq u enc y
(M H z)

Field s trength
V/m

D is tanc e (m ) Field s trengthat3m
d B V/m

1 . 7 0 5-30 30 30 69. 54

30 -8 8 1 0 0 3 40

8 8 -216 150 3 43. 5

216-960 20 0 3 46

A bove 960 50 0 3 54
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Rem ark
:

1 . Em is s ion levelin d B u V/m =20 log(u V/m )
2 . M eas u rem entwas perform ed atan antenna to the c los ed pointofEUT

d is tanc e of m eters .
3. D is tanc e extrapolation fac tor=40 log(req u ired d is tanc e/tes td is tanc e)

(d B );
4. The m eas u rem entwas u nd ertaken in c los erd is tanc e at3m , where

extrapolation fac toris offs etto c onvertthe lim itofthe m eas u rem ent.
Ex. 2 0 * log(30 )+40 * log(30 /3)=69. 54d B u V/m

5. O nly s pu riou s freq u enc y is perm itted to loc ate within the Res tric ted
B and s s pec ified in provis ion of §15. 2 0 5.

6. The generalrad iated em is s ion lim its in §15. 2 0 9 apply forthe s pu riou s

em is s ion generate from UE , exc eptforthe fu nd am entalem is s ion where
the res pec tive s ec tion s pec ifies otherwis e.

(3)
Frequ enc y Toleranc e

The freq u enc y toleranc e ofthe c arriers ignals hallbe m aintained within +/-
0 . 0 1% ofthe operatingfreq u enc y overa tem peratu re variation of-20 d egrees to
+50 d egrees C atnorm als u pply voltage, and fora variation in the prim ary s u pply
voltage from 8 5% to 115% ofthe rated s u pply voltage ata tem peratu re of20
d egrees C . Forbattery operated eq u ipm ent, the eq u ipm enttes ts s hallbe
perform ed u s inga new battery.
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2 . 5 C onfigu ration ofTested S ystem

Fig. 2-1 Emission testsetu pc onfigu ration

Fig. 2-2 C ond u c tion testsetu pc onfigu ration

Table 2-1 Equ ipmentUsed in Tested S ystem

Item Equ ipment M fr/B rand
M od el/Type

No.
S eries No. DataC able

P ower
C ord

1 .
N FC Tes t
S ofrware

N /A N /A N /A N /A N /A
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3 S UM M A RY O F TES T RES UL TS

FC C Ru les IC Ru les D esc ription O fTest Resu lt

§ 15. 2 0 7 RS S -Gen § 8 . 8
A C P owerL ine C ond u c ted

Em is s ion
C om pliant

§ 15. 2 25 (a)-(d ) RS S 21 0 A nnex B B . 6 Rad iated Em is s ion C om pliant

§ 15. 2 0 9 RS S -Gen § 8 . 9
Rad iated Em is s ion L im its ,

generalreq u irem ent
C om pliant

§ 15. 2 25 (e) RS S -Gen § 8 . 11 Freq u enc y S tability C om pliant
§ 2 . 1 0 49

§ 15. 2 15 (c )
RS S -Gen § 6. 7

2 0 d B & 99% O C C UP IED
B A N D W ID TH

C om pliant

§ 15. 2 0 3 RS S -Gen § 6. 8 A ntenna Req u irem ent C om pliant

4 D ES C RIP TIO N O F TES T M O D ES

4. 1 The W orstTestM od es and C hannelD etails

1 . The EUTs tay in c ontinu ou s trans m is s ion m od e.
2 . The freq u enc y 13. 56 M H z is the d efau ltc hannelto tes t, where itis the only m anipu lative

c hannelas this applic ation s u pports .
3. O nly one c onfigu ration is s u pported /applic able as follows .

RA D IA TED EM IS S IO N TES T

M O D E
A VA IL A B L E
C H A N N E L

TES TED
C H A N N E L

M O D UL A TIO N

N FC 1 1 A S K

FREQ UENC Y S TA B IL ITY

M O D E
A VA IL A B L E
C H A N N E L

TES TED
C H A N N E L

M O D UL A TIO N

N FC 1 1 A S K

20d B B A ND W ID TH

M O D E
A VA IL A B L E
C H A N N E L

TES TED
C H A N N E L

M O D UL A TIO N

N FC 1 1 A S K

The field s trengthofs pu riou s rad iation em is s ion was m eas u red as EUTs tand -u ppos ition (H ,
E1 m od e)and lie d own pos ition (E2 m od e)forN FC Trans m itterforc hannelthe wors tc as e E1
pos ition was reported .
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5 M EA S UREM ENT UNC ERTA INTY

TestItem s Unc ertainty

A C P owerL ine C ond u c ted
Em is s ion

+/-2 . 58 6 d B

Freq u enc y S tability +/-123. 36 H z

2 0 d B O C C UP IED B A N D W ID TH +/-123. 36 H z

Tem peratu re +/-0 . 8 °C

H u m id ity +/-4. 7 %

D C /A C P owerS ou rc e D C =+/-1% , A C =+/-0 . 2%

Rad iated S pu riou s Emission M easu rementUnc ertainty

P olarization: Vertic al

9kH z~30 M H z: +-2 . 3d B
30 M H z -1 8 0 M H z: +/-3. 37 d B
1 8 0 M H z -41 7 M H z: +/-3. 19d B
0 . 41 7 GH z-1GH z: +/-3. 19d B
1GH z -1 8 GH z: +/-4. 0 4d B

1 8 GH z -40 GH z: +/-4. 0 4d B

P olarization: H orizontal

9kH z~30 M H z: +-2 . 3d B
30 M H z -167 M H z: +/-4. 2 2 d B
167 M H z -50 0 M H z: +/-3. 44d B

0 . 5GH z-1GH z: +/-3. 39d B
1GH z -1 8 GH z: +/-4. 0 8 d B

1 8 GH z -40 GH z: +/-4. 0 8 d B

Note:
1 . This u nc ertainty repres ents an expand ed u nc ertainty expres s ed atapproxim ately the

95% c onfid enc e levelu s inga c overage fac torofk=2 .
2 . The c onform ity as s es s m ents tatem entin this reportis bas ed s olely on the tes t

res u lts , m eas u rem entu nc ertainty is exc lu d ed .
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6 C O ND UC TED EM IS S IO NS TES T

6. 1 M easu rementP roc ed u re:

1 . The EUTwas plac ed on a table whic his 0 . 8 m above grou nd plane.

2 . M axim u m proc ed u re was perform ed on the s ix highes tem is s ions to ens u re EUT
c om plianc e.

3. S weepfreq u enc y s tartingfrom 150 kH z to 30 M H z forphas e L 1 .

4. Repeatingthe m eas u rem entas lis ts above forphas e neu tral.

6. 2 TestS ET-UP (B loc kD iagram ofC onfigu ration)

6. 3 M easu rementEqu ipmentUsed :

C ond u c ted Emission TestS ite

EQ UIP M ENT
TYP E

M FR M O D EL
NUM B ER

S ERIA L
NUM B ER

L A S T
C A L .

C A L D UE .

B lu etoothTes tS et A nrits u M T8 8 52 B 6k0 0 0 0 610 7 0 8 /11/20 19 0 8 /10 /20 2 0

D C P owerS u pply A gilent E3640 A M Y40 0 0 0 8 11 1 2/11/20 1 8 1 2/10 /20 19

EX A S pec tru m
A nalyzer

KEYS IGH T N 90 1 0 A
M Y57 1 2 0 29

0
0 2/13/20 19 0 2/12/20 2 0

D C B loc k M ini-C irc u its B L K-1 8 -S + 31129(1) 0 2/26/20 19 0 2/25/20 2 0

6. 4 M easu rementResu lt:

N ote: Referto nextpage form eas u rem entd ata and plots .
N ote2 : The * reveals the wors t-c as e res u lts thatc los etto the lim it.
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A C P O W ER L INE C O ND UC TED EM IS S IO N TES T D A TA

D esc ription: O peration D ate: 2019/9/17

L ine: L 1 Tem p. (℃)/H u m . (%): 24(℃)/56%

TestVoltage: A C 120V/60 H z TestB y: Nic k

No. M k. Freq. Read ing Fac tor M easu rem ent L im it O ver D etec tor C om m ent

(M H z) d B u V (d B ) (d B u V) (d B u V) (d B )

1 * 0 . 1 50 0 42 . 37 0 . 0 0 42 . 37 66. 0 0 -2 3. 63 peak
2 0 . 1 58 0 40 . 45 0 . 0 0 40 . 45 65. 57 -2 5. 1 2 peak
3 0 . 1 7 0 0 39. 0 6 0 . 0 0 39. 0 6 64. 96 -2 5. 90 peak
4 0 . 2 0 60 38 . 36 0 . 0 1 38 . 37 63. 37 -2 5. 0 0 peak
5 0 . 2 1 8 0 37 . 0 0 0 . 0 1 37 . 0 1 62 . 8 9 -2 5. 8 8 peak
6 0 . 2 460 34. 0 2 0 . 0 1 34. 0 3 61 . 8 9 -2 7 . 8 6 peak
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D esc ription: O peration D ate: 2019/9/17

L ine: N Tem p. (℃)/H u m . (%): 24(℃)/56%

TestVoltage: A C 120V/60 H z TestB y: Nic k

No. M k. Freq. Read ing Fac tor M easu rem ent L im it O ver D etec tor C om m ent

(M H z) d B u V (d B ) (d B u V) (d B u V) (d B )

1 0 . 1 62 0 40 . 64 0 . 0 3 40 . 67 65. 36 -2 4. 69 peak
2 0 . 1 8 2 0 38 . 8 6 0 . 0 3 38 . 8 9 64. 39 -2 5. 50 peak
3 0 . 1 98 0 38 . 7 3 0 . 0 3 38 . 7 6 63. 69 -2 4. 93 peak
4 0 . 2 0 60 37 . 7 3 0 . 0 3 37 . 7 6 63. 37 -2 5. 61 peak
5 * 0 . 61 8 0 33. 7 5 0 . 0 3 33. 7 8 56. 0 0 -2 2 . 2 2 peak
6 1 0 . 0 1 40 32 . 1 8 0 . 2 9 32 . 47 60 . 0 0 -2 7 . 53 peak
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7 RA D IA TED TES T ITEM S

7 . 1 M easu rementP roc ed u re
1 . C onfigu re the EUTac c ord ingto A N S IC 63. 1 0 .
2 . The EUTwas plac ed on a tu rn table whic his 0 . 8 m above grou nd plane and been m eas u red

in the freq u enc y range between 0 . 0 0 9M H z to 30 M H z and 30 M H z to 1GH z.
3. The tu rn table s hallrotate 360 d egrees to d eterm ine the pos ition ofm axim u m em is s ion

level.
4. EUTis s et3m away from the rec eivingantenna whic hvaried from 1m to 4m to find ou tthe

highes tem is s ion.
5. M axim u m proc ed u re was perform ed on the s ix highes tem is s ions to ens u re EUT

c om plianc e.
6. A nd als o, eac hem is s ion was to be m axim ized by c hangingthe polarization ofrec eiving

antenna bothhorizontaland vertic al.
7 . Repeatabove proc ed u res u ntilalld efau lttes tc hannelm eas u red were c om plete.

7 . 2 TestS ET-UP (B loc kD iagram ofC onfigu ration)

(A ) Rad iated Em is s ion Tes tS et-Up, Freq u enc y B elow 30 M H z

(B ) Rad iated Em is s ion Tes tS et-Up, Freq u enc y B elow 10 0 0 M H z

Tes t
Rec eiver

EUT

3mTu rntable

C oaxialC ableGrou nd P lane

0 . 8 m
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7 . 3 M easu rementEqu ipmentUsed :

S GS 966 C ham berN o. C
Name of

Equ ipment
M anu fac tu rer M od el S erialNu mber

C alibration
D ate

C alibration
D u e

B i-logA ntenna TES EO C B L 6112D
35242 &

A T-N 0 555
0 1/10 /20 19 0 1/0 9/20 2 0

3m S ite N S A S GS 966 c ham ber N /A 0 1/0 2/20 19 0 1/0 1/20 2 0

L oopA ntenna
ETS . L IN D GRE

N
650 2 148 0 45 10 /0 8 /20 1 8 1 0 /0 7 /20 19

P X A S pec tru m
A nalyzer

A gilent N 90 30 A M Y53120 7 60 0 4/22/20 19 0 4/21/20 2 0

EM ITes t
Rec eiver

R& S E S C I3 10 0 335 0 2/12/20 19 0 2/11/20 2 0

P re-A m plifier H P 8 447 D 2944A 0 9469 0 1/0 2/20 19 0 1/0 1/20 2 0
C oaxialC able H u berS u hner s u c c oflex 10 2 M Y2622/2 0 1/0 2/20 19 0 1/0 2/20 2 0
C oaxialC able H u berS u hner s u c c oflex 10 4A 8 0 0 0 8 6/4a 0 1/0 2/20 19 0 1/0 2/20 2 0

C oaxialC able H u berS u hner
EM C

1 0 4-S M -S M -20 0 0
160 123 0 1/0 2/20 19 0 1/0 2/20 2 0

B i-logA ntenna TES EO C B L 6112D
35242 &

A T-N 0 555
0 1/10 /20 19 0 1/0 9/20 2 0

S oftware e3 V6. 11-20 1 8 0 413
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7 . 4 Field S trength C alc u lation

The field s trengthis c alc u lated by ad d ingthe A ntenna Fac torand C able Fac torand
s u btrac tingthe A mplifierGain and D u tyC yc le C orrec tion Fac tor(ifany)from the meas u red
read ing. The bas ic eq u ation witha s am ple c alc u lation is as follows :

FS =RA +A F +C L -A G

W here FS =Field S trength C L = C able A ttenu ation Fac tor(C able L os s )

RA =Read ingA m plitu d e A G =A m plifierGain

A F =A ntenna Fac tor

7 . 5 Field S trength ofFu nd amentalEmission

7 . 5. 1 FC C A pplic able stand ard

Ru les and spec ifiac tions C FR 47 P art15 sec tion 15. 225(a)-(d )

Frequ enc y ofEmission
(M H z)

Field S trength
(μV/m)at 30m 

Field S trength
(d B μV/m)at 30m

Field S trength
(d B μV/m)at 3m

1 . 7 0 5~13. 11 0 30 29. 5 69. 5
13. 11 0 ~13. 41 0 1 0 6 40 . 5 8 0 . 5
13. 41 0 ~13. 553 334 50 . 5 90 . 47
13. 553~13. 567 158 48 8 4 124
13. 567 ~13. 7 1 0 334 50 . 5 90 . 47
13. 7 1 0 ~14. 0 1 0 1 0 6 40 . 5 8 0 . 5
14. 0 1 0 ~30 . 0 0 30 29. 5 69. 5

Field s trengthoffu nd am entalem is s ions lim it:
The field s trengthoffu nd am entalem is s ions s hallnotexc eed 158 48 m ic orvolts /m eterat30
m eters . The L im itis c onverted to 124. 0 0 d B u V/m by offs ettingthe d is tanc e extrapolation
fac toras m eas u rem entd is tanc e is taken plac e at3 m eters .

D is tanc e extrapolation =40 * log(30 /3)=40 d B

30m to 3m
D is tanc e extrapolation =40 * log(30 /3)=40 d B
L im itis re-ad ju s ted in term s oflim ittaken in 3m =20 * log(158 48 u V/m )+40 =
124. 0 0 d B u V/m

30m to 10m
D is tanc e extrapolation =40 * log(30 /10 )=19. 0 8 d B
L im itis re-ad ju s ted in term s oflim ittaken in 3m =20 * log(158 48 u V/m )+19. 0 8 =
10 3. 0 8 d B u V/m

10m to 3m
D is tanc e extrapolation =40 * log(10 /3)=20 . 92 d B
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L im itis re-ad ju s ted in term s oflim ittaken in 3m =20 * log(158 48 u V/m )+20 . 92 =
10 4. 92 d B u V/m

7 . 5. 2 IS ED A pplic able stand ard
Rad iated M as kforRS S 21 0 A nnex B B 6
(a) 15. 8 48  m illivolts /m  (8 4 d B μV/m ) at 30  m ,  within the band  13. 553-13. 567  M H z.  
(b) 334 m ic rovolts /m  (50 . 5 d B μV/m ) at 30  m ,  within the band s  13. 41 0 -13. 553 M H z and  

13. 567 -13. 7 1 0 M H z.
(c ) 1 0 6 m ic rovolts /m  (40 . 5 d B μV/m ) at 30  m ,  within the band s  13. 11 0 -13. 41 0  M H z and  

13. 7 1 0 -14. 0 1 0 M H z.
(d )RS S -Gen generalfield s trengthlim its forfreq u enc ies ou ts id e the band 13. 11 0 -14. 0 1 0

M H z.

D is tanc e extrapolation =40 * log(30 /3)=40 d B

L im itis re-ad ju s ted in term s oflim ittaken in 3m forthe followingfreq u enc y s egm entofthe
interes t:

a) 20 * log(158 48 u V/m )+40 d B =124. 0 0 d B u V/m

b) 20 * log(334u V/m )+40 d B =90 . 47 d B u V/m

c ) 20 * log(10 6u V/m )+40 d B = 8 0 . 50 d B u V/m

Note:
1 .  Em is s ion level in d B u V/m =20  log (μV/m ) 
2 . D is tanc e extrapolation fac tor=40 log(req u ired d is tanc e/tes td is tanc e)(d B )
3. The lowerlim its hallapply atthe trans ition freq u enc ies .
4. The m eas u rem entwas u nd ertaken in c los erd is tanc e below 30 M H z at10 m and 3m and

above 30 M H z at3m , where extrapolation fac toris offs etto c onvertthe lim itofthe
m eas u rem ent.

5. KD B 4147 8 8 D 0 1 O A TS and 3m s em i-anec hoic c ham berJu s tific ation:
B as e on FC C 15. 31 (f)(2): m eas u rem ents m ay be perform ed ata d is tanc e c los erthan
thats pec ified in the regu lations ; however, an attem pts hou ld be m ad e to avoid m aking
m eas u rem ents in the nearfield . O A TS and 3m S A C c ham bertes tinghad been
perform ed and 3m S A C m eas u red tes tres u ltis the wors tc as e tes tres u lt.

6.  Em is s ion level in d B u V/m =20  log (μV/m ) 

7 . D is tanc e extrapolation fac tor=40 log(req u ired d is tanc e/tes td is tanc e)(d B )

8 . The lowerlim its hallapply atthe trans ition freq u enc ies .

9. The m eas u rem entwas u nd ertaken in c los erd is tanc e at3m , where extrapolation fac tor

is offs etto c onvertthe lim itofthe m eas u rem ent.

A c tu alFS (d B µV/m )=S pec tru m . Read inglevel(d B µV)+Fac tor(d B )
Fac tor(d B )=A ntenna Fac tor(d B µV/m )+C able L os s (d B )–P re_A m plifierGain(d B )

The trac e on RE(rad iation em is s ion)plotis as c olored blu e, and the d etec tion m annerwe’ ve
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7 . 6 Field S trength ofFu nd amentalEmission M easu rementResu lt

ReportN u m ber : ER-20 19-8 0 131 Tes tD ate : 2 0 19-0 9-1 7
O peration M od e : N FC Tem p. /H u m i. : 25. 1/68
Tes tC hannel : 13. 56 M H z A ntenna P ol. : VERTIC A L
Tes tM od e : M ain Engineer : N ic k
EUTP ol : E1 P lane

Freq . D etec tor S pec tru m Fac tor A c tu al L im it M argin
M od e Read ingL evel FS @ 3m

M H z P K/Q P /A V d B µV d B d B µV/m d B µV/m d B
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7 . 6. 1 Rad iated M ask
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7 . 7 Rad iated Emission M easu rement

7 . 7 . 1 S tand ard A pplic able
The field s trengthofany em is s ion whic happearou ts id e of13. 553~13. 567 M H z B and s hall
notexc eed the generalrad iated em is s ions lim its .

Frequ enc y
(M H z)

Field strength
(V/m)

D istanc e
(meters)

0 . 0 0 9~0 . 490 240 0 /F(kH z) 30 0

0 . 490 ~1 . 7 0 5 240 0 0 /F(kH z) 30

1 . 7 0 5-30 30 30

30 -8 8 1 0 0 3

8 8 -216 150 3

216-960 20 0 3

A bove 960 50 0 3

Note:

1 . Em is s ion levelin d B V/m =20  log (μV/m ) 

2 . D is tanc e extrapolation fac tor=40 log(req u ired d is tanc e/tes td is tanc e)(d B )

3. 2 0 * log(30 u V/m )+40 d B =69. 54 d B u V/m

4. The lowerlim its hallapply atthe trans ition freq u enc ies .

5. The m eas u rem entwas u nd ertaken in c los erd is tanc e at3m , where extrapolation

fac toris offs etto c onvertthe lim itofthe m eas u rem ent.
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7 . 7 . 2 Unwanted Emission M easu rementResu lt
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M H z P K/Q P /A V d B µV d B d B µV/m d B µV/m d B
14. 94 P eak 30 . 57 11 . 1 7 41 . 7 4 69. 54 -2 7 . 8 0
16. 16 P eak 30 . 8 1 11 . 0 9 41 . 90 69. 54 -2 7 . 64
1 7 . 7 0 P eak 2 8 . 8 6 11 . 0 0 39. 8 6 69. 54 -29. 68
2 1 . 1 2 P eak 30 . 64 10 . 59 41 . 23 69. 54 -2 8 . 31
23. 1 2 P eak 36. 65 10 . 1 2 46. 7 7 69. 54 -22 . 7 7
2 7 . 1 2 P eak 35. 7 7 9. 2 7 45. 0 4 69. 54 -24. 50
29. 36 P eak 37 . 2 7 8 . 8 6 46. 13 69. 54 -23. 41
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Tes tC hannel : 13. 56 M H z A ntenna P ol. : VERTIC A L
Tes tM od e : Tx C H L ow Engineer : N ic k
EUTP ol : E1 P lane

Freq . D etec tor S pec tru m Fac tor A c tu al L im it M argin
M od e Read ingL evel FS @ 3m

M H z P K/Q P /A V d B µV d B d B µV/m d B µV/m d B
37 . 7 6 P eak 41 . 63 -8 . 30 33. 33 40 . 0 0 -6. 67
45. 52 P eak 44. 7 2 -12 . 7 8 31 . 94 40 . 0 0 -8 . 0 6
60 . 0 7 P eak 47 . 0 2 -1 7 . 33 29. 69 40 . 0 0 -10 . 31
8 0 . 44 P eak 41 . 8 0 -16. 46 25. 34 40 . 0 0 -14. 66

10 3. 7 2 P eak 38 . 49 -12 . 0 7 26. 42 43. 50 -1 7 . 0 8
116. 33 P eak 32 . 2 2 -11 . 35 20 . 8 7 43. 50 -22 . 63
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ReportN u m ber : ER-20 19-8 0 131 Tes tD ate : 2 0 19-0 9-1 7
O peration M od e : N FC Tem p. /H u m i. : 25. 1/68
Tes tC hannel : 13. 56 M H z A ntenna P ol. : H O RIZO N TA L
Tes tM od e : Tx C H L ow Engineer : N ic k
EUTP ol : E1 P lane

Freq . D etec tor S pec tru m Fac tor A c tu al L im it M argin
M od e Read ingL evel FS @ 3m

M H z P K/Q P /A V d B µV d B d B µV/m d B µV/m d B
38 . 7 3 P eak 37 . 97 -8 . 90 29. 0 7 40 . 0 0 -10 . 93
45. 52 P eak 34. 0 1 -12 . 7 8 2 1 . 23 40 . 0 0 -1 8 . 7 7
57 . 16 P eak 38 . 1 0 -16. 8 7 2 1 . 23 40 . 0 0 -1 8 . 7 7
8 4. 32 P eak 36. 45 -15. 94 20 . 51 40 . 0 0 -19. 49

148 . 34 P eak 31 . 64 -12 . 0 5 19. 59 43. 50 -23. 91
394. 7 2 P eak 30 . 14 -6. 25 23. 8 9 46. 0 0 -22 . 11
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8 FREQ UENC Y TO L ERA NC E

8 . 1 A pplic able S tand ard
The freq u enc y toleranc e ofthe c arriers ignals hallbe m aintained within +/-0 . 0 1% ofthe
operatingfreq u enc y overa tem peratu re variation of-20 d egrees to +50 d egrees C atnorm al
s u pply voltage, and fora variation in the prim ary s u pply voltage from 8 5% to 115% ofthe
rated s u pply voltage ata tem peratu re of20 d egrees C . Forbattery operated eq u ipm ent, the
eq u ipm enttes ts s hallbe perform ed u s inga new battery.

C arrierfreq u enc y s tability s hallbe m aintained to ±0 . 0 1% (±10 0 ppm ).
Forlic enc e-exemptrad io apparatu s , the freq u enc y s tability s hallbe meas u red attemperatu res of
-20 °C (-4°F), +20 °C (+68 °F)and +50 °C (+122°F).

8 . 2 M easu rementP roc ed u re

1 . The EUTwas plac ed on a tu rn table whic his 0 . 8 m above grou nd plane.

2 . S etEUTas norm aloperation

3. S etS P A C enterFreq u enc y =fu nd am entalfreq u enc y, RB W , V B W =10 kH z, S pan
=10 0 kH z.

4. S etS P A M ax hold . M arkpeak.

8 . 3 TestS ET-UP (B loc kD iagram ofC onfigu ration)

Temperature Chamber

EUT

Antenna

D C P owerS u pply

Spectrum analyzer
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8 . 4 M easu rementEqu ipmentUsed :

C ond u c ted Emission TestS ite

EQ UIP M ENT
TYP E

M FR M O D EL
NUM B ER

S ERIA L
NUM B ER

L A S T
C A L .

C A L D UE .

EM ITes tRec eiver R& S E S C I3 10 0 335 0 2/12/20 19 0 2/11/20 2 0

C oaxialC ables N /A
W K C E
C able

N /A 11/26/20 1 8 11/25/20 19

L IS N S C H W A RZB E C K
N S L K
8 1 2 7

8 1 2 7 -649 0 4/0 2/20 19 0 4/0 1/20 2 0

L IS N FC C
FC C -L IS N -
50 /250 -25-

2-0 1
40 34 0 4/0 9/20 19 0 4/0 8 /20 2 0

Tes tS oftware Farad EZ-EM C
Ver.

S GS -0 3A 2
N . C . R N . C . R

8 . 5 M easu rementResu lts

S tartu p:
A . Temperatu re Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

3. 8 -2 0 1 3. 5599956 -5. 30 0 0 0 +/-1 . 356

3. 8 -1 0 1 3. 559998 8 -8 . 50 0 0 0 +/-1 . 356

3. 8 0 1 3. 559997 3 -7 . 0 0 0 0 0 +/-1 . 356

3. 8 1 0 1 3. 560 0 0 4 -1 3. 7 0 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 559990 3 0 . 0 0 0 0 0 +/-1 . 356

3. 8 30 1 3. 560 0 0 37 -1 3. 40 0 0 0 +/-1 . 356

3. 8 40 1 3. 5599962 -5. 90 0 0 0 +/-1 . 356

3. 8 50 1 3. 560 0 0 45 -1 4. 2 0 0 0 0 +/-1 . 356

B . S u pply Voltage Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

4. 3 2 0 1 3. 559992 8 -2 . 50 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 559990 3 0 . 0 0 0 0 0 +/-1 . 356

3. 45 2 0 1 3. 559990 8 -0 . 50 0 0 0 +/-1 . 356
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2 m inu tes :
A . Temperatu re Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

3. 8 -2 0 1 3. 560 0 0 2 1 1 . 90 0 0 0 +/-1 . 356

3. 8 -1 0 1 3. 560 0 0 52 -1 . 2 0 0 0 0 +/-1 . 356

3. 8 0 1 3. 560 0 0 0 5 3. 50 0 0 0 +/-1 . 356

3. 8 1 0 1 3. 560 0 0 0 2 3. 8 0 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 560 0 0 4 0 . 0 0 0 0 0 +/-1 . 356

3. 8 30 1 3. 560 0 0 93 -5. 30 0 0 0 +/-1 . 356

3. 8 40 1 3. 559991 3 1 2 . 7 0 0 0 0 +/-1 . 356

3. 8 50 1 3. 559998 9 5. 1 0 0 0 0 +/-1 . 356

B . S u pply Voltage Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

4. 3 2 0 1 3. 560 0 0 96 -1 9. 30 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 559990 3 0 . 0 0 0 0 0 +/-1 . 356

3. 45 2 0 1 3. 559992 1 -1 . 8 0 0 0 0 +/-1 . 356

5 m inu tes :
A . Temperatu re Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

3. 8 -2 0 1 3. 559992 4 1 . 2 0 0 0 0 +/-1 . 356

3. 8 -1 0 1 3. 559997 -3. 40 0 0 0 +/-1 . 356

3. 8 0 1 3. 560 0 0 2 4 -8 . 8 0 0 0 0 +/-1 . 356

3. 8 1 0 1 3. 5599944 -0 . 8 0 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 5599936 0 . 0 0 0 0 0 +/-1 . 356

3. 8 30 1 3. 560 0 0 31 -9. 50 0 0 0 +/-1 . 356

3. 8 40 1 3. 560 0 0 36 -1 0 . 0 0 0 0 0 +/-1 . 356

3. 8 50 1 3. 560 0 0 64 -1 2 . 8 0 0 0 0 +/-1 . 356

B . S u pply Voltage Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

4. 3 2 0 1 3. 560 0 0 43 -1 4. 0 0 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 559990 3 0 . 0 0 0 0 0 +/-1 . 356

3. 45 2 0 1 3. 560 0 0 59 -1 5. 60 0 0 0 +/-1 . 356
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1 0 m inu tes :
A . Temperatu re Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

3. 8 -2 0 1 3. 559990 6 1 4. 0 0 0 0 0 +/-1 . 356

3. 8 -1 0 1 3. 559990 5 1 4. 1 0 0 0 0 +/-1 . 356

3. 8 0 1 3. 560 0 0 1 2 3. 40 0 0 0 +/-1 . 356

3. 8 1 0 1 3. 559994 1 0 . 60 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 560 0 0 46 0 . 0 0 0 0 0 +/-1 . 356

3. 8 30 1 3. 5599964 8 . 2 0 0 0 0 +/-1 . 356

3. 8 40 1 3. 559995 9. 60 0 0 0 +/-1 . 356

3. 8 50 1 3. 559990 8 1 3. 8 0 0 0 0 +/-1 . 356

B . S u pply Voltage Variation

P owerS u pply Environment Frequ enc y
D elta (H z) L imit(KH z)

Vd c Temperatu re (℃) (M H z)

4. 3 2 0 1 3. 560 0 0 63 -1 6. 0 0 0 0 0 +/-1 . 356

3. 8 2 0 1 3. 559990 3 0 . 0 0 0 0 0 +/-1 . 356

3. 45 2 0 1 3. 559990 8 -0 . 50 0 0 0 +/-1 . 356
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9 20 d B & 99% O C C UP IED B A ND W ID TH M EA S UREM ENT

9. 1 A pplic able S tand ard :

The 20 d B band wid ths hallbe s pec ified in operatingfreq u enc y band .

9. 2 L imit:

N one

9. 3 TestS et-u p

Referto s ec tion 8 . 3 in this report

9. 4 M easu rementP roc ed u re

1 . P lac ed the EUTon the tes tingtable.

2 . S etthe EUTu nd ertrans m is s ion c ond ition c ontinu ou s ly ats pec ific c hannelfreq u enc y.

3. The res olu tion band wid thof1 kH z and the vid eo band wid thof3 kH z were u s ed .

4. M eas u red the s pec tru m wid thwithpowerhigherthan 20 d B below c arrier.

9. 5 M easu rementEqu ipmentUsed :

Referto s ec tion 8 . 4 in this report

9. 6 M easu rementResu lt

2 0 dB B W (kH z)

2 .6 9

9 9 % B W (kH z)

2 .5 3 5

O pra tionra nge Frequency (M H z) L imit(M H z)

L ow 1 3 .5 5 8 4 0 > 1 3 .1 1

H igh 1 3 .5 6 0 9 0 < 1 4 .0 1

-20d B B and wid th
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10 A NTENNA REQ UIREM ENT

10 . 1 S tand ard A pplic able:

Forintentionald evic e, ac c ord ingto § 15. 2 0 3, an intentionalrad iators hallbe d es igned to
ens u re thatno antenna otherthan fu rnis hed by the res pons ible party s hallbe u s ed withthe
d evic e.

10 . 2 A ntennaC onnec ted C onstru c tion:

The antenna is d es igned as perm anently attac hed and no c ons id eration ofreplac em ent.
P leas e s ee EUTphoto ford etails .

~ End of Report ~


