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7.3 Test Procedure

---Radiated measurement
® Measurements at frequency above 1GHz. The EUT was placed on a rotating 1.5m high
above the ground. RF absorbers covered the ground plane with a minimum area of 3.0m by
3.0m between the EUT and measurement receiver antenna. The RF absorber shall not
exceed 30cm in high above the conducting floor. The table was rotated 360 degrees to
determine the position of the highest radiation.
® The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna
are set to make measurement.
@ The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked
and then Quasi Peak detector mode re-measured.
@® The Peak Value and average value both need to comply with applicable limit above 1
GHz.
@ Testing frequency range above 1GHz the measuring instrument use RBW=1 MHz and
VBW=3 MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=3 MHz
with RMS Detector for Average Values.
@ For the actual test configuration, please see the test setup photo.
--- Conducted measurement
a) Measure the conducted output power (in dBm) using the detector specified by the
appropriate regulatory agency (see 11.12.2.3 through 11.12.2.5 for guidance regarding
measurement procedures for determining quasi-peak, peak, and average conducted output
power, respectively).
b) Add the maximum transmit antenna gain (in dBi) to the measured output power level to
determine the EIRP (see 11.12.2.6 for guidance on determining the applicable antenna
gain).
c) Add the appropriate maximum ground reflection factor to the EIRP (6 dB for
frequencies
<30 MHz; 4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive; and O dB for
frequencies > 1000 MHz).
d) For MIMO devices, measure the power of each chain and sum the EIRP of all chains in
linear terms (i.e., watts and mW).
e) Convert the resultant EIRP to an equivalent electric field strength using the following
relationship:

E = EIRP-20 log d +104.8
where
E is the electric field strength in dBuV/m
EIRP is the equivalent isotropically radiated power in dBm
d is the specified measurement distance in m
f) Compare the resultant electric field strength level with the applicable regulatory limit.
g) Perform the radiated spurious emission test.

7.4 Deviation From Test Standard
No deviation
7.5 EUT Operating Mode
Please refer to the description of test mode.

7.6 Test Data

Please refer to the external appendix report of BLE.
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8. Bandwidth Test

8.1 Test Standard and Limit

8.1.1 Test Standard
RSS-Gen 6.7 & RSS 247 5.2(a)
FCC Part 15.205 & FCC Part 15.247(d)

8.1.2 Test Limit
Test Item Limit Frequency Range(MHz)
-6dB bandwidth

(DTS bandwidth ) >=500 KHz 2400~2483.5
99% occupied bandwidth / 2400~2483.5
8.2 Test Setup
RF attenuator- Spectrum Analyzer
L) =[::=
O
[1 Q
RF Cable

EUT

8.3 Test Procedure

---DTS bandwidth

@ The steps for the first option are as follows:

a) Set RBW = 100 kHz.

b) Set the VBW=[3*RBW].

c) Detector = peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.
---occupied bandwidth

® The occupied bandwidth is the frequency bandwidth such that, below its lower and
above its upper frequency limits, the mean powers are each equal to 0.5% of the total
mean power of the given emission. The following procedure shall be used for measuring
99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency.
Thecf)requency span for the spectrum analyzer shall be between 1.5 times and 5.0 times
the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the
OBW, and VBW shall be approximately three times the RBW, unless otherwise specified
by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding
the maximum input mixer level for linear operation. In general, the peak of the spectral
envelope shall be more than [10 log (OBW/RBW)] below the reference level. Specific
guidance is given in 4.1.5.2.

d) Step a) through step c) might require iteration to adjust within the specified range.

e) Video averaging is not permitted. Where practical, a sample detection and single
sweep mode shall be used. Otherwise, peak detection and max hold mode (until the trace
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stabilizes) shall be used.

f) Use the 99% power bandwidth function of the instrument (if available) and report the
measured bandwidth.

g) If the instrument does not have a 99% power bandwidth function, then the trace data
points are recovered and directly summed in linear power terms. The recovered amplitude
data points, beginning at the lowest frequency, are placed in a running sum until 0.5% of
the total is reached; that frequency is recorded as the lower frequency. The process is
repeated until 99.5% of the total is reached; that frequency is recorded as the upper
frequency. The 99% power bandwidth is the difference between these two frequencies.
h) The occupied bandwidth shall be reported by providing plot(s) of the measuring
instrument display; the plot axes and the scale units per division shall be clearly labeled.
Tabular data may be reported in addition to the plot(s).

8.4 Deviation From Test Standard

No deviation
8.5 EUT Operating Mode

Please refer to the description of test mode.
8.6 Test Data

Please refer to the external appendix report of BLE.
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9. Peak Output Power
9.1 Test Standard and Limit
9.1.1 Test Standard
RSS 247 5.4
FCC Part 15.247(b)(3)
9.1.2 Test Limit
Test Item Limit Frequency Range(MHz)
Peak Output Power not exceed 1 W or 30dBm
2400~2483.5
E.LR.P not exceed 4 W or 36dBm
9.2 Test Setup
RF attenuator- Spectrum Analyzer
L) =[::=

RF Cable

9.3 Test Procedure
---RBW2DTS bandwidth
@ The following procedure shall be used when an instrument with a resolution bandwidth

that is greater than

the DTS bandwidth is available to perform the measurement:

a) Set the RBW=DTS bandwidth.

b) Set VBW=[3*RBW].

c) Set span2[3*RBW].

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

N N = N

9.4 Deviation From Test Standard

No deviation
9.5 EUT Operating Mode

Please refer to the description of test mode.
9.6 Test Data

Please refer to the external appendix report of BLE.
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10. Power Spectral Density

10.1 Test Standard and Limit

10.1.1 Test Standard
RSS 247 5.2(b)
FCC Part 15.247(e)

10.1.2 Test Limit
Test Item Limit Frequency Range(MHz)
Power Spectral Density 8dBm(in any 3 kHz) 2400~2483.5

10.2 Test Setup

RF attenuator- Spectrum Analyzer

== O

RF Cable

EUT

10.3 Test Procedure

@ The following procedure shall be used if maximum peak conducted output power was
used to determine compliance, and it is optional if the maximum conducted (average)
output power was used to determine compliance:

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to 3 kHz<sRBW=100 kHz.

d) Set the VBW =[3*RBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the
RBW.

j) If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and

repeat.
10.4 Deviation From Test Standard

No deviation

10.5 Antenna Connected Construction

Please refer to the description of test mode.

10.6 Test Data

Please refer to the external appendix report of BLE.
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11. Antenna Requirement

11.1 Test Standard and Limit

11.1.1 Test Standard

RSS 247 6.8

FCC Part 15.203
11.1.2 Requirement
An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be replaced
by the user, but the use of a standard antenna jack or electrical connector is prohibited.

11.2 Deviation From Test Standard
No deviation

11.3 Antenna Connected Construction

The gains of the antenna used for transmitting is 0.5dBi, and the antenna de-signed with
permanent attachment and no consideration of replacement. Please see the EUT photo for

details.

11.4 Test Data

The EUT antenna is a PCB Antenna. It complies with the standard requirement.
Antenna Type

X]IPermanent attached antenna

DUnique connector antenna

[_|Professional installation antenna
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Attachment A-- Conducted Emission Test Data

Test Voltage: AC 120V/60Hz
Terminal: Line
Test Mode: Mode 1
Remark: Only worse case is reported.
90.0 dBuY
80
60 “\\ HEl . || (CEIFCO PART 15C_QP
50 . - JE] :
40
AN ' A o P
SR VT OO AT 1l i ol i pesk
10 . . | 1|
0
: 00_1 50 03 05 08 (MHz) 4 6 9 30.000
Temperature: 2451 Hurmidity: 48 %RH
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ~ment  Limit  Over
MHz dBuv dB dBuv dBuv dB Detector
1 0177 19.44 9.55 28.99 G4 63 -35.64 QP
2 0177 7.33 9.55 16.88 5463 -37.75 AVG
3 0.240 2420 9.50 33.70 G2.10 -28.40 QF
4 0.240 12.58 9.50 2208 52.10 -30.02 AVG
5 0.618 2262 947 32.09 56.00 -23.91 QF
6 0.618 11.01 947 20.48 46 .00 -2552 AVG
7 0.798 2404 948 33.52 56.00 -22.48 QF
g " 0.798 2029 948 2977 46.00 -16.23 AVG
9 7170 11.77 9.66 21.43 60.00 -3B.57 QF
10 7170 6.76 9.66 16.42 50.00 -33.58 AVG
11 18.321 2427 924 3411 60.00 -25.89 QP
12 18.321 10.59 9.84 20.43 50.00 -29.57 AVG
Remark:
1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) =QuasiPeak/Average (dBuV)-Limit (dBuV)
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Test Voltage: AC 120V/60Hz
Terminal: Neutral
Test Mode: Mode 1
Remark: Only worse case is reported.
90.0 dBuV
80
70 | [ | | [ | [] |
60 “\\ (CEIFCC PART 15C_QP
50 . . - . | |
40 | | -. |5 | | ! ]
20 E“&,Jﬁ'\,#ln‘% jlu ‘\ﬂﬂp‘f‘f l\w e . imin :::k
10 | | - | .
0
s 0.3 05 o8 (MHz) 1 3 9 30.000
Temperature: 2457 Humidity: 48 %RH
Reading Correct Measure-
No. Mk.  Freq.  Level Factor ~ment Limit  Over
MHz dBuVv dB dBuV dBuv dB Detector
1 0.150 29.73 9.56 39.29 66.00 -26.71 QP
2 0.150 12.80 9.56 22 36 56.00 -33.64 AVG
3 0.258 2527 9.46 3473 61.50 -26.77 QP
4 0.258 9.70 9.46 19.16 5150 -32.34 AVG
5 0.640 27.06 9.48 36.54 56.00 -19.46 QP
6 0.640 16.23 9.48 2571 46.00 -20.29 AVG
7 2.386 2382 9.55 33.37 56.00 -22.63 QP
8 2.386 15.91 9.55 2548 4600 -20.54 AVG
9 15.149 14.36 9.68 24 04 60.00 -35.96 QP
10 15.149 8.46 9.68 18.14 50.00 -31.86 AVG
11 21.525 28.88 10.18 39.06 60.00 -20.94 QP
12 21.525 19.93 10.18 30.11 50.00 -19.89 AVG
Remark:
1. Corr. Factor (dB) = LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) =QuasiPeak/Average (dBuV)-Limit (dBuV)
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Attachment B--Unwanted Emissions Data
---Radiated Unwanted Emissions

9 KHz~30 MHz

From 9 KHz to 30 MHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than 20dB
Below the permissible value has no need to be reported.

30MHz~1GHz

Test Voltage: AC 120V/60Hz

Ant. Pol. Horizontal

Test Mode: Mode 2

Remark: Only worse case is reported.

20.0 dBuV¥/m

70

60 (RF)FCC 15C 3M Radiation

50

40

30

20

10

0

-10

20

30.000 60.00 (MHz) 300,00 1000.000
Temperature:  24.8 1 Humidity: 43 %
No. Fr.;eﬂfz"{w TSSSL?;? (Z%?rtﬁ; (dléi:-’e.’lm} mél."&ifm; M{irég;:n Detector | P/F
1 58.6126 44 60 -24 .05 20.55 4000 |-1945| peak | P
2 77.5926 50.40 -26.90 23.50 4000 |-1650| peak | P
3 849993 56.65 -27.10 2955 4000 |-1045| peak | P
4 199.9855 44 04 -24 67 19.37 4350 |-2413| peak | P
5 325 5957 5324 -20.76 32.48 46.00 |-1352| peak | P
6 726.8052 46.56 -12.18 3438 46.00 |-1162| peak | P

Remark:

1. Corr. = Antenna Factor (dB/m) + Cable Loss (dB)
2. QuasiPeak (dBuV/m)= Corr. (dB/m)+ Read Level (dBuV)

3. Margin (dB) = QuasiPeak (dBuV/m)-Limit QPK(dBpV/m)
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Test Voltage: AC 120V/60Hz
Ant. Pol. Vertical
Test Mode: Mode 2
Remark: Only worse case is reported.
20.0 dBuV¥/m
70
60 (RF)FCC 15C 3M Radiation
50 Margin -6 |dB
40
30
20
10
0
10
-20
30.000 60.00 (MHz) 300.00 1000.000
Temperature: 248 1 Humidity: 43 %
No. FTnT:lezr;q F;sgﬁi\?}g (E%?:ﬁ; (dléirfeflm} (déiqui,}m} M{Ersg)m Detector | P/F
1* 44 1200 60.24 -23.88 36.36 4000 | -3.64 | peak
21 58.6126 60.18 -24 05 36.13 4000 | -3.87 | peak
31 847020 62.96 -27.20 35.76 4000 | 424 | peak

4 98.8324 54 .88 -26.07 28.81 4350 |-14.69| peak
5 175.0364 4614 -23.44 2270 4350 |-20.80| peak
6 625.0780 46.96 -13.31 33.65 46.00 |-12.35| peak

| To|(Tm| T oD

Remark:
1. Corr. = Antenna Factor (dB/m) + Cable Loss (dB)
2. QuasiPeak (dBuV/m)= Corr. (dB/m)+ Read Level (dBuV)

3. Margin (dB) = QuasiPeak (dBpV/m)-Limit QPK(dBpV/m)
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