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5.11.Spurious Emission (radiated)

LIMIT

FCC CFR Title 47 Part 15 Subpart C Section 15.209

Issued: 2017-04-22

Frequency Limit (dBuV/m @3m) Value
0.009 MHz-0.09MHz 88.52-68.52 Average
0.09MHz-0.11MHz 68.52-66.78 Quasi-peak
0.11MHz-0.49 MHz 66.78-53.80 Average
0.49 MHz -1.705 MHz 53.80-42.97 Quasi-peak
1.705 MHz -30 MHz 49.54 Quasi-peak
30MHz-88MHz 40.00 Quasi-peak
88MHz-216MHz 43.50 Quasi-peak
216MHz-960MHz 46.00 Quasi-peak
960MHz-1GHz 54.00 Quasi-peak
Above 1GHz 54.00 Average
74.00 Peak
TEST CONFIGURATION
» 9KHz ~30MHz
Turntable iLoop antenna
EUT 3m :
Fy
LO.B m Test
y Receiver
—

Ground Plane

Coaxial Cable

» 30MHz ~ 1GHz

Turntable

\ EUT

=T

1m to 4m

3
0.8m
A [ ]

Test i
Receiver
|

Ground Plane

Coaxial Cable ;
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>

Above 1GHz

Im to 4me

Ground Plans : ab*sr::rrber- Coadal Cable ;

TEST PROCEDURE

1. The EUT was tested according to ANSI C63.10:2013 for compliance to FCC 47CFR 15.247 requirements.
2. The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated360 degrees
to determine the position of the maximum emission level.
3. The EUT waspositioned such that the distance from antenna to the EUT was 3 meters.
4. The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. Thisis
repeated for both horizontal and vertical polarization of the antenna.
5. Use the following spectrum analyzer settings
(1) Span shall wide enough to fully capture the emission being measured;
(2) Below 1GHz, RBW=120KHz, VBW=300KHz, Sweep=auto, Detector function=peak, Trace=max hold;
If the emission level of the EUT measured by the peak detectoris 3 dB lower than the applicable limit,
the peak emission level will be reported. Otherwise, theemission measurement will be repeated using
the quasi-peak detector and reported.
(3) Above 1GHz, RBW=1MHz, VBW=3MHz Peak detetorfor Peak value
RBW=1MHz, VBW=10Hz Peak detetorfor Average value.
TEST MODE:

Please refer to the clause 3.3

TESTRESULTS

X Passed [ ] Not Applicable

Note:

1) Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2) “* means this data is the too weak instrument of signal is unable to test.

3) The emission levels of other frequencies are very lower than the limit and not show in test report.

4) Have pre-scan all modulation mode, found the GFSK modulation which it was worst case, so only the
worst case’s data on the test report.

»  9kHz ~ 30MHz

The EUT was pre-scanned the frequency band (9KHz~30MHz), found the radiated level lower than the
limit, so don’t show on the report.
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Polarization:
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MHz dBpV/m

Limit Margin Det. Height
dBpvV/m dB cm

Zzimuth Polarization

deg

31.5%40000 34 .40 2 40.0 5.6 (QF 100.0
61.040000 20.30 3 40.0 19.7 QF 100.0
97.900000 21.00 8 43.5 22.5 QP 100.0
202.660000 20.70 2 43.5 2z.8 QP 100.0
365.620000 38.70 3 4.0 7.3 QF 100.0
941 _8B00000 37.90 2 4.0 5.1 QP 100.0
Polarization: Horizontal
Level [dBuV/im]

L e ittt ol St S ot Nttt bttty Sl it St St At il

| | | I | I | | | |

ToEF-—-—-- B T e B e Tt R P o — b ek T ST P Sy S

| | | 1 | 1 | | | 1

60} ----- e L U L

| | | 1 | 1 | | | |

e e D e B S elelet Ieelelel efelel detele Ik Jeet o

| | | 1T T T T T T |

1 1 | S [ 1t I L —— L __1__1__L_1

40 I I I 1 I 1 I I !-1 i

I I I 1 I 1 | i I I

NF--—-- Bl e R ] i R il +-——— - == 4mm—— — e -y

| | | 1 _I 1 | | | |

P L T oo Aot ]

| | | I | I I | | | |

| | | I I | I | | | |

0 1 1 1 1 1 1 1 1 1 1 ]

oM 40M 50M 60M TOM 100M 200M 300M H00M 600M a00M  1G

Frequency [Hz]
MES GM1704176129%_red

Frequency Level
MH= dBpvV/m
30.000000 21.6d
57.160000 15.¢5
97.%00000 15.20
289.9%60000 22.60
365.620000 38.80
924.340000 39.10

el

%l
(S
1]

|
=

w
(N IV S Y S Y

[
|

[5

Limit Margin Det. Height
dBpvV/m dB cm

40.0 18.4 QP 300.0
40.0 zZ0.1 q@rF 100.0
43.5 24.3 QP 300.0
46.0 23.4 QP 100.0
46.0 7.2 QP 100.0
46.0 6.9 QP 100.0

Ezimuth Polarization

HORIZONTAL
HORIZONTAL
HORIZONTAL
HORIZONTAL
HORIZONTAL
HORIZONTAL
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» Above 1GHz

CHOO Vertical
g2l (BN im)]
FCC CLASS-B PR
K]
G0
A bl B pds FCCCLASS B AV
a0 e
10 . 3
1
30
20
10
I:=1|:I|:I|:I 1500 2000 5000 10000 25000
Freguency (MHz)
Mark Frequency Reading Antenna Cable Preamp evel Limit Over  Remark
fHz dBuv,m aB g ag dBuv im dBuym limit
L 1199.73 31| 24,43 4,600 36,57 31,62 F,ooa -4 .38 Feak
2 15497.18 41,98 25,61 L.56 0 Fe.72 0 35,83 A 28,17 Peak
I 212a.17 41.4¢ 26,57 6,37 3IT.32 37,490 F.oa -736,92  Feak
4 242568 .56 28,67 B.EE FB.51 35,77 A pEa o 38,28 Pealk
5 4%930.72 45,62 3L.1e 9%9.62 30,39 45,81 F.oon -24.1% Feak
B F30G, B 2h,EE 3,12 12.E0 3L.B3 4B.36 FApa o 25 6% Pealk
CHOO0 Horizontal
gy LEvR] (B HZIm)]
FCC CLASS-B PR
o
G0
S S O 0 FCCCLASS B AV
30 Jﬂﬂﬂﬁhﬁﬂﬂwwﬂﬂ
40
30
20
10
I:=1|]I:I|:I 1500 2000 5000 10000 25000
Freguency (MHz)
Mark Frequency Readinmg Anktenna Cable Preamp =vel Limit Cver  Remark
MH=z dBuv/m dB ag fu =] dBuy /m dBuYm limit

L 1439.34 3914 2465 .11 36.51 0 32,329 Fd.ea -41.61 Peak
2 1592.57 45,1 24,99 L.55 36,71 3B.99 el 35,81 Peak
3 2126.31 41.2% 26.59  6.38  3¥.33 36.89 Fd.ea -37.11 Peak
4 3981.26 317 20047 8BS 3812 36,2V oem o 270,72 Peak
5 4938.72 44.9% 31,16 9,82 36.3% 45.1% F.oon 24,82 Peak
LN i 1~ P 33,97 36012 12,86 3.8z 47,32 el 26,68 Peak
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CH39 Vertical
g2l (B Hzim]
FCC CLASS-B PR
K]
G0
N R S FCCCLASS B AV
50
40
30
20
10
I:=1I:II:II:I 1500 2000 5000 10000 25000
Fregquency (MHz)
Mark Frequency Reading Antenna Cable Freamp |=vel Limit Over  Remark
MHz dBLWm dB d2 dz dBuy /m dBuvm limit
L 1192.B1 3 dd 24,42 4.64 0 36,57 31.069 oo -42.11 Peak
2 159257 42,59 24,99 L5500 3Fp.f1 36.41 g 2758 Peak
I Zlar.42 IF.92 2861 ¥.F9 0 38.31 0 30.¢l Ao -37.99 Peak
4 924,14 dg, 2@ 20,2 B.eF  2B.1E 2b.E9 g -Z27.91 Peak
5 d33E. 15 45,14 31,14 5.8 36.71 49,17 .o -24.83 Peak
B F326.27 Fe,16 L@ L1.99 0 24,92 40,30 g 2478 Pealk
CH39 Horizontal
g LEvRl B HEIm]
FCC CLASS.-B PR
o
ii}
S R S e FCCCLASSE AV
50
40 J‘
I thmmLhﬂ
SHmerhmﬁh
20
10
I:=1I:II:II:I 1500 2000 5000 10000 25000
Freguency {MHz)
Mark Frequency Readirg BAntenna Cable Preamp =vel Limit Over  Remark
fHz dBuv/m de ds ful=) dBuv /m dBu¥/m limit

L 13%94.38 48,58 24,61 4.99 36,48 33,72 Ad.oa -48.28 Peak
2 1592.57 49,0 24,99 L.55 36,71 42.53 JA.em o 30,47 Peak
3 2999.19 48,35 2B.54  7.48 35.22  3B.1@ .08 -35.98  Peak
4 Ale9. 7@ 3p.E3 20,99 B.oZ T2 3722 A.ee o 36,78 Peak
5  4E88.15 44,31 31,14 %.64 36,71 4B.34 Ah.aa -25.66 Peak
& /326,237 37,015 F6.EF L1199 492 LB.2Y JA.em 23,71 Peak
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CH78 Vertical
BULE'UEI (dBUY/HzM)
FCC CLASS-B PK
70
G0

FCC CLASS B AV

. | W’JMT W WWW
10 4 3 3
30 MW kot

20
10
G1[]!][] 1500 2000 5000 10000 25000
Freguency (MHz)
Mark Frequency Reading Anternna Cable Preamp Level Limit Over Remark
MHz dBuv/m dB ds ds dBu¥,/m dBu¥/m limit
L 1609,862 41.82 24.2¢ 4.21 36.67 33.56 74.00 -46.44 Peak
2 1592.57 41,46 24.9¢ 5,55 26,71 35.29 74,00 -28.7L Peak
3 2126.31 41.14 26.59 6.38 37.33 356.78 74,00 -37.22 Peak
4 2565.81 26,98 28,72  8.12 38.4@  35.42 74.00 -38.58 Peak
5 4959.31 45.45 31.18  9.94 36.51 49.7¢ 74,00 -24.24 Peak
b 745443 36,22 26.17 12,25 234.86 48,79 74,08 24,21 Peak
CH78 Horizontal
g2l (B Him)
FCC CLASS.-E PR
K]
[i11]
FCC CLASS-B AW
50
4HW l"“]-l
30
20
10
I:=1|:I|:I|:I 1500 2000 S00D 10000 25000
Freguency (MHz)
Mark Frequency Readirg Anternna Cable Preamp | =vel Limit Cver  Remark
MHz dBuv/m dB dB dB dBuv /m dBuym limit

L 1414.68 41,96 24,67 H.ed Fe. .48 35,49 74,08 -30.91L Peak
2 1k497.18 Ae,E1 0 25,81 L.5e 36 S0 30,8 FApa 34,14 Peak
I Z2126.31 43,44 26,59 6.38  3¥.33 39,44 .08 -34,.92  Peak
4 A4959,31 45,93 #1,18  9.84  36.51 LE.24 FApa _23.76 Peak
5 454,43 35.29  36.17 12.25% 34.86  48.85 F.on -25,15 Peak
B GH9L, 35 #3043  F.FF 13,55 3448 LE.B4 FApa _23.16  Peak

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The peak level is lower than average limit(54dBuV/m), this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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6. Test Setup Photos of the EUT

Conducted Emission (AC Mains):

Radiated Emission:
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Conducted Emission:
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7. External and Internal Photos of the EUT

External photos
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Internal photos
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