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CT Shenzhen QC Testing Laboratory Co., Ltd.

Conducted RF Spurious Emission:

Modulation F"‘(e,\‘jl‘;'ezr;cy Antenna Max Value (dBc) |  Limit (dBc) Verdict
Lowest 2402 -47.42 -20 Pass
BLE 1Mbps Middle 2440 47.73 -20 Pass
Highest 2480 -46.71 -20 Pass
Lowest 2402 -47.24 -20 Pass
BLE 2Mbps Middle 2440 -48.19 -20 Pass
Highest 2480 -47.75 -20 Pass
BLE Long Lowest 2402 -46.12 -20 Pass
Range Middle 2440 -46.83 -20 Pass
125k(S=8) Highest 2480 -46.32 20 Pass
BLE Long Lowest 2402 -46.34 -20 Pass
Range Middle 2440 -47.61 -20 Pass
500k(S=2) Highest 2480 -47.02 20 Pass
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v
0 dem

M2[1] -38.62 dBm,

-10 dBm—H

6.973081 GHz

D1 -12.302 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.47972 GHz 4.94 dBm
M2 1 6.973081 GHz -38.62 dBm
M3 1 5.125475 GHz -40.38 dBm
M4 1 7.37719 GHz -48.72 dBm
M5 1 09.934192 GHz -47.92 dBm
il ) GRNRNRNED e
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Tx. Spurious NVNT BLE Long Range 500k(S=2) 2402MHz Ant1 Ref

Spectrum I 7

Ref Level 20.00 dem Offset 2.39 dB @ RBW 100 kHz

Att 35de SWT 30.1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 7.99 dBm|

. 2.4017588080 GHz
10 dBm . ! f

-40 dBm

-50 dBm

-60 dBm

-70 dBém
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e
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Tx. Spurious NVNT BLE Long Range 500k(S=2) 2402MHz Ant1 Emission
Spectrum I [%]

Ref Level 20.00 dém Offset 2.39 dé @ RBW 100 kHz
Att 35de  SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 5.70 dBm)|
10 dem—4d 2.402070 GHz

T M2[1] -38.35 dBm
0 dém 6.998669 GHz|

-10 dBm—H

D1 -12.010 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.40207 GHz 5.70 dBm
M2 1 6.998669 GHz -38.35 dBm
M3 1 4.983419 GHz -41.84 dBm
M4 1 7.40013 GHz -49.26 dBm
M5 1 9.463908 GHz -47.95 dBm
il ) GRNRNRNED e
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Spectrum

Tx. Spurious NVNT BLE Long Range 500k(S=2) 2440MHz Ant1 Ref

&

SGL Count 100/100

Ref Level 20.00 dem Offset 2.36 dB @ RBW 100 kHz
Att 35de SWT 30.1ms @ VBW 300 kHz
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Tx. Spurious NVNT BLE Long Range 500k(S=2) 2440MHz Ant1 Emission

Spectrum I

&

SGL Count 10/10

Ref Level 20.00 dém Offset 2.36 dé @ RBW 100 kHz
Att 35de  SWT 265 ms @ VBW 300 kHz

Mode Sweep

@ 1Pk Max
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"
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Stop 26.5 GHz

Marker
Type | Ref | Trc | X-value

Y-value

Function

Function Result

M1 2.44001 GHz
M2 6.983669 GHz
M3 4.963126 GHz
M4 7.240428 GHz
M5 9.808018 GHz

[ L L L
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Tx. Spurious NVNT BLE Long Range 500k(S=2) 2480MHz Ant1 Ref

Spectrum I 7

Ref Level 20.00 dem Offset 2.37 dB @ RBW 100 kHz

Att 35de SWT 30.1ms @ VBW 300 kHz Mode Sweep
SGL Count 100/100
@ 1Pk Max
M1[1] 8.23 dBm|
M1 2.4797652580 GHz
10 dBm - f
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-50 dBm

-60 dBm

-70 dBém
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Tx. Spurious NVNT BLE Long Range 500k(S=2) 2480MHz Ant1 Emission
Spectrum I [%]

Ref Level 20.00 dém Offset 2.37 dé @ RBW 100 kHz
Att 35de  SWT 265 ms @ VBW 300 kHz Mode Sweep
SGL Count 10/10

@ 1Pk Max

M1[1] 6.25 dBm)|
I 2.479720 GHz

10 dBm— !

M2[1] 38.79 dBm

0 dem 6.999551 GHz

-10 dBm—H

D1 -11.769 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm
-70 dBm
Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value Y-value | Function Function Result
M1 1 2.47972 GHz 6.25 dBm
M2 1 6.999551 GHz -38.79 dBm
M3 1 5.140475 GHz -40.51 dBm
M4 1 7.432777 GHz -48.72 dBm
M5 1 0.928015 GHz -47.45 dBm
il ) GRNRNRNED e
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8.2. Radiated Emission Method
8.2.1 Applicable Standard
FCC Part15 C Section 15.209 and 15.205

8.2.2 Limit
Frequency Limit (uV/m) Value Measurement Distance
0.009MHz-0.490MHz 2400/F(KHz) QP 300m
0.490MHz-1.705MHz 24000/F(KHz) QP 30m
1.705MHz-30MHz 30 QP 30m
Frequency Field Strengths Limits | Field Strengths Limits Remark
(MV/m at 3 m) (dBpV/m at 3 m)
30-88 100 40.0 Quasi-peak
88 — 216 150 43.5 Quasi-peak
216 — 960 200 46.0 Quasi-peak
Above 960 500 54.0 Quasi-peak
74.0 Peak
Above 1GHz /
54.0 Average

Note: dBuV/m =20log(pV/m)
8.2.3 Testsetup

For radiated emissions from 9kHz to 30MHz

A

~ 1 4
' im |
< $0cm >4 < Tum Table. '

AL AL AL LA

v

=
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For radiated emissions from 30MHz to1GHz

Test Antennas |

‘s

[?I}T- < lm .. 4m > |

| |

= | Receiver H Preamplifiers Ij

Tum Table._,
< §0cm :

Tum Table:

For radiated emissions above 1GHz

.
Test Antenna.

4m >+
Tum Table« -

A

:_1500m;.1:

[ Receiver: H Preamplifier+

8.2.4 EMI Test Receiver Setup

Frequency RBW VBW IF B/W Measurement
9KHz-150KHz 200Hz 600Hz / QP
150KHz-30MHz 9KHz 30KHz / QP
30 MHz — 1000 MHz | 100 kHz | 300 kHz 120 kHz QP
1 MHz 3 MHz / Peak
Adove™| GHz 1 MHz 10 Hz / Average

Remark: For the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission
test in these three bands are based on measurements employing an average detector.

8.2.5 Test procedure

. The EUT was placed on the top of a rotating table (0.8m for below 1G and 1.5m for above 1G)
above the ground at a 3 meter camber. The table was rotated 360 degrees to determine the
position of the highest radiation.

. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

. 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.

. 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 and the rota table was turned from 0 degrees to
360 degrees to find the maximum reading.
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. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

. 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.

8.2.6 Test Data

Temperature 25-26 °C Humidity 49-54 %

ATM Pressure 101.1kPa Antenna Gain -1.4dBi

Test by LBi Li Test result PASS
Remarks:

1.Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it
is worse case.

2.Data of measurement within frequency range 9kHz-30MHz, 18-26GHz are the noise floor
or attenuated more than 20dB below the permissible limits or the field strength is too small
to be measured, so test data does not present in this report.
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Below 1GHz
Pre-scan all test modes, found worst case at BLE 2Mbps:2402MHz, and so only show the test result of
BLE 2Mbps:2402MHz.
Horizontal:
70.0 dBu¥/m
60
FCC_RART1E_ 03n QP |
50
|
40
30 b Mpeak
' o
? o 3 o/ MWM
o WM
. W M I M
0.0
30.000 60.000 90.000 (MHz) 300.000 600.000 1000.0
No Frequency | Reading | Factor Level Limit |Margin Detector
' (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 47.1599 4.90 14.69 19.59 40.00 (2041 | QP
2 63.7588 5.08 13.31 18.39 40.00 (2161 | QP
3 147.4036 5.31 14.52 19.83 4350 |[23.67| QP
4 298.2681 10.18 14.55 2473 46.00 [21.27 | QP
) 601.4265 4.94 21.24 26.18 46.00 [19.82| QP
6 * | 7042261 6.44 23.05 29.49 46.00 |16.51 QP
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Vertical:

70.0 dBu¥Y/m
60
FCC_AART15_03m_QP i
50
|
40
5 b
30 WMW FiPeak
20 1 3 A WM
WW‘MW 0 o™
10
0.0
30.000 60.000 90.000 (MHz) 300.000 600.000 1000.0
No Frequency | Reading | Factor Level Limit  |Margin Detector
' (MHz) (dBuV) | (dB/m) [|(dBuV/m)|(dBuV/m)| (dB)
1 47.6586 5.03 14.47 19.50 40.00 |2050 (| QP
2 107.1337 5.57 11.94 17.51 43.50 |2599( QP
3 163.1818 5.76 14.05 19.81 43.50 2369 | QP
4 289.0021 5.82 14.53 20.35 46.00 |2565| QP
5 % | 601.4265 8.60 21.34 29.94 46.00 |16.06 | QP
6 968.9338 5.41 26.73 32.14 5400 2186 | QP
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Above 1GHz

Pre-scan all test modes, found worst case at BLE 2Mbps, and so only show the test result of BLE 2Mbps.

Test channel: Lowest channel

Frequency Read Level olarization Factor Level Limit Line Margin Detector
(MHz) (dBpV) P (dB/m) | (dBuV/m) | (dBpV/m) (dB)
2310 56.12 H -22.55 33.57 74 40.43 peak
2310 57.05 Vv -22.55 34.5 74 39.5 peak
2330.9 65.29 Y, -22.55 42.74 74 31.26 peak
2390 61.5 H -22.39 39.11 74 34.89 peak
2390 55.12 \Y -22.39 32.73 74 41.27 peak
4804 54.98 H -18.87 36.11 74 37.89 peak
4804 55.48 Vv -18.87 36.61 74 37.39 peak
Test channel: Middle channel
Frequency Read Level olarization Factor Level Limit Line Margin Detector
(MHz) (dBuV) P (dB/m) | (dBuV/m) | (dBpV/m) (dB)
4880 56.03 H -18.62 37.41 74 36.59 peak
4880 55.46 -18.62 36.84 74 37.16 peak
Test channel: Highest channel
Frequency Read Level olarization Factor Level Limit Line Margin Detector
(MHz) (dBpV) P (dB/m) | (dBuV/m) | (dBpV/m) (dB)
2483.5 86.95 H -22.2 64.75 74 9.25 peak
2483.5 65.48 H -22.2 43.28 54 10.72 AVG
2483.5 60.69 Y -22.2 38.49 74 35.51 peak
24847 75.33 Vv -22.2 53.13 74 20.87 peak
2487 74.72 H -22.19 52.53 74 21.47 peak
2487.85 74.79 \Y -22.19 52.6 74 21.4 peak
2487.92 93.3 H -22.19 71.11 74 2.89 peak
2487.92 74.38 H -22.19 52.19 54 1.81 AVG
2490.64 74.57 H -22.18 52.39 74 21.61 peak
2494.16 73.97 H -22.18 51.79 74 22.21 peak
2495.32 74.36 H -22.18 52.18 74 21.82 peak
24991 70.55 Vv -22.18 48.37 74 25.63 peak
2498.88 84.94 H -22.17 62.77 74 11.23 peak
2498.88 67.26 H -22.17 45.09 54 8.91 AVG
2500 85.02 H -22.17 62.85 74 11.15 peak
2500 62.35 H -22.17 40.18 54 13.82 AVG
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2500 59.55 -22.17 37.38 74 36.62 peak
4960 55.92 -18.38 37.54 74 36.46 peak
4960 56.22 -18.38 37.84 74 36.16 peak
Remarks:
1. Level =Receiver Read level + Factor

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

3. If the peak (or quasi-peak) measured value complies with the average limit, it is
unnecessary to perform an average measurement, so AV emission value did not show
in above table if the peak value complies with average limit.

Report No.: QCT25AR-1161E-02 Page 69 of 69

Address: East of 1/F., Building E, Xinghong Science Park, No.111, Shuiku Road, Fenghuanggang, Xixiang Street, Bao'an District, Shenzhen, Guangdong, China
Tel: 0755-23008269 Fax: 0755-23726780 http://www.qctest.com.cn




