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Test Mode:

Transmitting mode with modulation

Test Procedure:

1. The testing follows the guidelines in Spurious
Radiated Emissions . of = ANSI C63.10:2020
Measurement Guidelines.

2. For the radiated emission test below 1GHz:

The EUT was placed on a turntable with 0.8 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from O degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
for the test in order to get better signal level.

For the radiated emission test above 1GHz:

Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT, .
depending on the radiation pattern of the emigsig
and staying aimed at the emission source fof :
receiving the maximum signal. The final
measurement antenna elevation shall be tha
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maximizes the emissions. The measurement
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m
above the ground or reference ground plane.

3. Set to the maximum power setting and enable the
EUT transmit continuously.

4. Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the
emission being measured;
(2) Set RBW=100 kHz for f <1 GHz, RBW=1MHz
for f>1GHz ; VBW=RBW;
Sweep = auto; Detector function = peak; Trace
= max hold for peak
(3) For average measurement: use duty cycle
correction factor method per
15.35(c). Duty cycle = On time/100 milliseconds
On time =N1*L1+N2*L2+...+Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L1 is
length of type 1 pulses, etc.
Average Emission Level = Peak Emission
Level + 20*log(Duty cycle)

Corrected Reading: Antenna Factor + Cable
Loss + Read Level - Preamp Factor = Level

Test results:

PASS
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6.11.2. Test Data
Please refer to following diagram for individual
Below 1GHz
The worst mode is GFSK
Horizontal:
oo dBuV/m
70
G0
FCC Part 15 RE Class 8 30_1000MHz
&0 M s - ol
] _|—I
—t—
an A
i 3
20 J\ﬁ% M
10
ua“uum 177000  224.000  321.000  A16.000  [MHz) B1Z000  709.000 806000  903.000 1000000
Reading Comect Measure-
No. Mk. Freq. Lewel Factor ~ ment  Limit Over
MHz dBuv dB dBuNIim dBfm dB8  Detector
1 494000 30.85 -7.51 23.34 40.00 16.66 QP
2 150.2800 25.80 £.64 19.16 43.50 24.34 QP
3 305.4800 30.34 £.43 23.91 46.00 22.09 QaP
4 532.4600 26.92 -0.29 26.63 46.00 19.37 QP
5 713.8500 26.22 3.35 2957 465 00 1643 aP
6 * 8254000 29.31 5.32 34.63 46.00 11.37 QP
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Vertical:
Bo.n dBuY/'m
70
60 |
FCC Paat 15 RE Class B 30_10000H 2
50 | Moamgmn - ol
40 —l |
. Eal . g
an | ,W‘MW
it % MWW
-| i WW
TV g,
10 |
O 000 TI000 224000 3000 47000 [MHz] GIZ000 705000 06000  SO4.000 1000000
Reading Comect Measure-
No. Mk. Freq.  Level Factor ~ ment  Limit  Over
MHz dBu\/ dB dBu\im dBim dB  Deteclor
2 [l 36.7900 47.29 -20.52 2677 4000 13.23 QP
2 80.4400 42 .09 -20.19 21.90 40.00 18.10 Qr
3 94.0199 4553 =20.21 2532 4350 18.18 QP
4 149.3100 41.93 -19.94 21.99 43.50 21.51 QP
] 473.2900 42.93 -18.358 24 54 46.00 21.46 QP
6 918.5200 48.59 -15.84 32.75 46.00 13.25 QP
Note1:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Antenna factor + Cable loss - Amplifier factor.
Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBpV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBpV)
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Above 1GHz

Note 1:The marked spikes near 2400 MHz with circle should be ignored because they are Fundamental
signal.

Note 2: The spurious above 18G is noise only, do not show on the report.
The worst mode is GFSK

Low channel: 2402MHz

Horizontal:

| ¥ Peak AN apF PE Limit1 Limil2 - Tracal Trm:-u2|

1 1421 8750 4073 25.08 15.65 74 -3327 127.3 | Honzontal PK Pass
1 1421 8750 302 25.08 504 54 -22 98 127.3 | Honzontal A Pass
2 2450 6250 4574 27.43 19.31 T4 -27 26 2.1 Horizontal PH Pass
2 24506250 3847 2743 11.04 54 -15.53 21 Horizontal A Pass
3 5184 3750 66.83 3175 i5.08 74 -TA7 1106 | Horzontal PK Pass
3 5184.3750 4525 31.75 14.54 54 -7.71 110.6 | Horzontal A Pass
4 T635.0000 41.28 7.95 3333 74 -32.72 523 Horizontal PK Pass
4 T635.0000 3aT2 7.95 2577 54 -20.28 523 Hornizontal A Pass
5 10110.0000 43861 12.68 3093 74 -30.38 1} Horizontal PE Pass
] 10110.0000 36,63 12.68 23.95 54 -17.37 0 Horizontal A Pass
6 13651.5000 48.68 18.12 30.56 T4 -25.32 36.5 | Horzontal PE Pass
6 13651.5000 4203 18.12 239 54 -11.97 6.5 | Horzontal A Pass
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Vertical:
I ¥  Pask AV apP =14 Limit1 Limit2 —— Tracal Tracal
L e Py e LI
- pere—— ) E——
Freqg[GHz]

1 1106.2500 38.85 24.35 14.5 74 -35.15 360 Vertical PK Pass
1 1106.2500 2922 24.35 4.87 54 -24.78 360 Vertical A Pass
2 23081250 46,85 2725 19.6 74 2715 | 2658 | Vertical PK Pazs
2 2368.1250 3815 27.25 10.9 54 -i585 | 2688 | Vertical Ay Pass
a 57468750 60.93 32.30 28.54 74 1307 | 3018 | Vertical PK Pass
3 5746.8750 489 32.3% 16.51 54 -5.1 3018 | Vertical Y Pass
4 77475000 41.35 7.9 33.39 74 3265 0.1 Vertical PK Pass
4 77475000 339 7.95 2594 54 -20.1 0.1 Vertical ] Pass
5 10369.5000 4474 13.5 31.24 74 -29.26 0.1 Vertical PK Pass
5 10369.5000 3673 13.5 23.23 54 -17.27 0.1 Vertical 2 Pass
8 139275000 50.01 18.91 31.1 74 -23.99 355 Vertical PK Pass
6 13927 5000 422 18.91 23.29 54 118 355 Vertical A Pazs
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Middle channel: 2440MHz
Horizontal:
T Peak > AV ae =1 — Limit Lirred Tracel Trau2|

el [dBiuv)

1 1441.8750 40.99 25.06 15.93 T4 -3301 3458 | Horzontal PK Pass
1 1441.8750 30.5 25.08 5.44 54 -235 3458 | Honzonal A Pass
2 2508.7500 46.95 27 61 18.34 T4 -27 .05 1383 | Horzontal P Pass
2 2508.7500 35.94 2761 933 54 -17.06 1383 | Horzontal A Pass
3 3700.0000 48.86 28.98 19.88 T4 -25.14 806 Hornzontal PE Pass
3 3700.0:0:00 4013 26.98 11.15 54 -1387 806 Haorizontal A Pass
4 7215.0000 35.78 6.98 28.8 Ta -3822 118 Horiz ontal PE Pass
4 7215.00000 28.52 6.98 21.54 54 -2548 118 Horizontal AN Pass
5 11017.5000 4452 15.67 28.85 T4 -28.48 1335 | Horzontal PE Pass
5 11017.5000 vz 15.67 21.56 54 -16.77 1335 | Honzomal A Pass
6 13624.5000 48.4% 18.9 29.59 T4 -2651 i52 Horizontal PE Paszs
6 139245000 41.28 18.8 22.38 54 -1272 352 Horizontal A Pass
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Vertical:
7 Foak & AV ap PK_ —— Limt Lim&2 —— Tracel Trace? |

Fraq[GHz]

1 1368.1250 39.62 2499 14.63 T4 -34.38 289.8 Wertical PE Pass |
1 1368.1250 30.54 2499 5.55 54 -23.48 289.8 Wertical A Pass
2 24381250 45.58 2738 19.19 74 -27.42 292.2 Verical PE Paszs
2 2438.1250 3843 2738 11.04 54 -15.57 2922 Wertical A Pass
3 5176.8750 61 31.74 29.26 T4 -13 352 Wertical PE Pass
3 5176.8750 45.68 31.74 13.94 54 .32 a52 Wertical A Pass
L T716.0000 41.81 7.96 33.85 74 -32.18 329.3 Wertical PE Pass
4 7716.0000 .38 7.95 .42 54 -19.62 3283 Wertical A Pass
5 11614.5000 4715 16.18 30.97 T4 -26.85 2324 Wertical PE Pass
5 116145000 38.84 16.18 22 66 54 -15.16 232.4 Verical A Paszs
& 178550000 53.26 2361 2085 74 -20.74 471 Wertical PE Paszs
6 17855.0000 48.7 23.61 23.09 54 -r.3 471 Wertical A Pass |
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High channel: 2480MHz
Horizontal:
¥ Paak AV aP PK —— Limit1 Limii2 —— Tracel Trace2 |

1 1921.2500 47.51 25.55 21.96 T4 -26.48 380.1 Honzantal PE Pass
1 1921.2500 3293 25.55 7.38 54 -21.07 380.1 Honizontal A Pass
2 2455 8750 51.74 2745 2429 T4 -22.26 2325 | Honzontal PE Pass
2 2455 8750 38.03 2745 10.58 54 -15.497 232.5 | Horizontal A Pass
3 4960.0000 61.82 31.52 30.3 T4 -12.18 5.3 Honzontal PE Pass
3 4960.0000 45.36 31.52 13.84 54 -5.64 54.3 Honzantal A Pass
4 8045.0000 41.38 8.37 33.01 74 -32.682 247.2 | Horzontal PE Pass
4 8045.0000 3399 B.37 25.82 54 -20.M 247.2 | Honzontal A Pass
5 10599 0000 45.15 14.32 30.83 T4 -28.85 3.2 Hornzontal P Pass
5 10599 0000 38 14.32 2368 54 -16 332 Honzontal A Pass
G 14038 5000 49.98 19.08 30.88 T4 -24.02 a1 Honzantal PE Pass
6 14038 5000 42.85 19.09 23.76 54 -11.15 a1 Honzontal A Pass
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Vertical.
| T Peak AV ap P Limit1 Lirmit2 Trace1 Traca2

i [GHz)

1 1386.2500 40.59 2505 15.54 T4 -33.41 380 Werical PK Pass
1 1386.2500 31.19 25.05 G814 54 -22.8 360 WVerical AN Pass
2 2457 .5000 4927 2746 21.81 T4 -24.73 3.8 Verical PK Pass
2 2457 5000 38.07 27.46 10.81 54 -15.93 3.8 Verical A Pass
3 5188.7500 64.4 31.75 3285 74 Y 77 Vertical PK Pass
3 5188.7500 45 44 31756 14.68 54 -7.58 T WVerical AN Pass
4 T951.5000 41.32 B.14 33.18 T4 -32.68 0.1 Verical PK Pass
4 7851.5000 3372 B.14 25.58 54 -20.28 0.1 Verical A Pass
5 10323.0000 44 65 13.36 33 T4 -28.34 3BE6 Verical PK Pass
5 10323.0000 37.24 13.36 23.88 54 -16.76 | 3585 | Verica A Pass
8 14406.0000 49.78 18.71 31.07 T4 -24 22 3131 Verical PK Pass
8 14406.0000 4208 18.71 2337 54 -11.82 331 Verical A Pass
Note:

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

2. Measurements were conducted from 1 GHz to the 10th harmonic of highest fundamental frequency.

3. . Data of measurement shown “---“in the above table mean that the reading of emissions is attenuated more than 20 dB
below the limits or the field strength is too small to be measured.

4. Measurements were conducted in all three modulation (GFSK, Pi/4 DQPSK, 8DPSK), and the worst case Mode
(GFSK) was submitted only.
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Bluetooth (GFSK, Pi/4-DQPSK, 8DPSK)mode have been tested, and the worst result GFSK model was report

as below
GFSK
Low channel
Horizontal:
T Peak AV aF 3 —— Lima Limig - Tracel Trace |
T
e
{l | | 'R |
- i.f?*.w Wt -
i N 'l
_‘ 2 ik l n ? Ak A T | ey .' - . l‘

1 2338.0250 40.41 .58 39.83 T4 -33.59 211.3 Harizantal PK Pass
1 2335.0250 27.23 0.58 26.65 54 -26.77 211.3 Haorizantal A Pass
2 2380.7125 40.74 077 39.97 T4 -33.25 51.1 Harizantal PE Pass
2 2380.7125 27.78 077 Zrim 54 -25.22 51.1 Harzantal A Pass
Vertical:
T Peak AV QF FH —— Limit Limit2 —— Trace! Trace? |
-
1
Ll
1 {
- [ER
3 f—ii
& T - 3
g 1
" N A Tn PEE——— " i W
S, - e ———- = — S— - —A AT o —
Freq[GHz]

1 2348.8125 40.28 0.63 38.65 T4 -33.72 3601 Verical PR Pass
1 2348 8125 2ri1 0.63 26.48 54 -26.89 3601 Verfical ar Pass
2 2357.2000 53.81 0.88 52.95 T4 -20.19 201 Verfical PE Pass
2 2387.2000 28.25 0.88 273 54 -25.75 201 Verfical A Pass
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High channel
Horizontal:
T Faak AV [=[ PR — Limit - Limat2 - Tracs! Tracal |
ALY
. l,l' 3
o / )
S | 1 ] W Wl
.:; E'. |"l'- jl'l ‘IIU'L!".‘IE.\;A“.‘* '\-‘Ill':nlu'lll"""J'ﬁ.A b J':I 1
£ u Il!lli L1.|... biaih " s A ol ™
i = £ 5 - i - — e = a = -~ ~
Freg[GHz
1 2472 1525 6618 1.32 63.86 T4 -B.B2 193.6 Harizontal PH Pass
1 2472 1525 28.17 132 Z7 .85 54 -24 83 193.6 Harizontal A Pass
2 24821650 60.66 1.38 59.28 T4 -13.34 1721 Harizontal PK Pass
2 2482 1650 28 1.38 27.62 54 -25 172.1 Harizonial A Pass
Vertical:
T  Peak AV QP F# —— Limit1 Limii2 - Tracel Traced |
r—hy:
J;.' )
"-.—I-L\ B 3 = =
Freg[GH
1 2473.5888 41.38 1.32 40.07 T4 -32.61 98.5 Wertical PK Pass
1 24731 .5BBB 74 132 26.08 54 -26.8 985 Vertical A Pass
2 24B83.9312 41.81 139 40.22 T4 -32.38 423 Vertical PK Pass
2 2483 9312 28.58 1.38 7.2 54 -25.41 423 Vertical A Pass

Note: Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Attenuation factor + Cable loss

Level (dBuV) = Reading level (dBuV) + Corr. Factor (dB)
Limit (dBuV) = Limit stated- in standard

Margin (dB) = Level (dBuV) — Limits (dBuV)

*++END OF REPORT*****
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