EMITEK

9.6 CONDUCTED SUPRIOUS EMISSION
9.6.1 Applicable Standard

According to FCC Part 15.247(d) and DA 00-705

9.6.2 Conformance Limit

According to FCC Part 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted, provided the transmitter demonstrates compliance with the peak
conducted power limits.

9.6.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

9.6.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DSS channel center frequency.

Set Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel.

Set the RBW = 100 kHz. Set the VBW = 3 x RBW.

Set Detector = peak. Set Sweep time = auto couple.

Set Trace mode = max hold. Allow trace to fully stabilize.

Use the peak marker function to determine the maximum Maximum conduceted level.

Note that the channel found to contain the maximum conduceted level can be used to establish the
reference level.

B Band-edge Compliance of RF Conducted Emissions

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the emission operating on the channel closest to the
band-edge, as well as any modulation products which fall outside of the authorized band of operation
Set RBW > 1% of the span=100kHz Set VBW > RBW

Set Sweep = auto Set Detector function = peak  Set Trace = max hold

Allow the trace to stabilize. Set the marker on the emission at the bandedge, or on the highest modulation
product outside of the band, if this level is greater than that at the bandedge. Enable the marker-delta
function, then use the marker-to-peak function to move the marker to the peak of the in-band emission.
The marker-delta value now displayed must comply with the limit specified in this Section.

Now, using the same instrument settings, enable the hopping function of the EUT. Allow the trace to
stabilize. Follow the same procedure listed above to determine if any spurious emissions caused by the
hopping function also comply with the specified limit.

B Conduceted Spurious RF Conducted Emission

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.(30MHz to
25GHz). Set RBW =100 kHz Set VBW > RBW

Set Sweep = auto Set Detector function = peak  Set Trace = max hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded. The level
displayed must comply with the limit specified in this Section.

9.6.5 Test Results

Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result(GFSK) was report as below:
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Maximum Conduceted Level RBW=100kHz

Test Model Bluetooth v2.0 /v2.1/v3.0

Channel 0: 2402MHz | GFSK

B Agilent Spectrum Analyzer - Swept SA

= SEN IN ALIGN 1 12:30:24 ¥ 1, 2015 |
Marker 1 2.402098000000 GHz Avg Type: Log-Pur ; ml

PNO: Wide L, 1719: Free Run Avg|Hold:>1001100
IFGain:] o #Atten: 30 dB
NextPeak

e |
Next Pk Right
st |
Next Pk Left
s |

Marker Delta

Mkr1 2.402 098 GHz
Ref Offzet 1 dB : .
Ref 21.00 dBm 8.076 dBm

Center 2.402000 GHz Span 7.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)

Conduceted Spurious RF Conducted Emission
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2402MHz | GFSK

(B Agilent Spectrurn Analyzes - Swepl 54 =
Marker 1 24.895115511551 GHz o Avg Type: Log-Pwr ' Peak Search

PNO: Fast L) Trig: Free Run Avg|Hold: 165/100 L
IFGain:Low #Atten: 30 dB '
Ref Offest 1 dB Mkr1 24.895 1 GHz NextReak
Ref 21.00 dBm 38.904 dBm
Next Pk Right|

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 5 (10000 pts)

STATUS
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Band-edge Conducted Emissions

Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2402MHz | GFSK
B Agilent Spectrum Analyzer - Swept SA |
2,390000000 GHz _ Avg Type: Log-Pwr
BNO: Fast L, 17ig: Free Run Avg|Hold:>100/100
IFGain:l ow #Atten: 30 dB
Mkr1 2.400 000 GHz
Ref 2100 dBm 48.547 dBm
Start 2.390000 GHz Stop 2.403000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms {1001 pts)
Maximum Conduceted Level RBW=100kHz
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 39: 2441MHz | GFSK
=@

B Agilent Spectrum Analyzer - Swept SA

Marker 1 2441013000000 GHz

PNO: Fast (g

IFGain:Low

Ref Offzet 1 dB
Ref 21.00 dBm

ALLGN 12:34:31 PM Jun 01, 2015
Avg Type: Log-Pwr T
Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB

Mkr1 2.441 013 GHz
8.352 dBm

MNext Pk Right
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Conduceted Spurious RF Conducted Emission
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 39: 2441MHz | GFSK
Agilent Spm.lrulnfnal}uer-Sw:plSq'.\ — — — o= || ﬂ
Marker 1 24.837678767877 GHz _ __[— ,;“,“j,l},’ﬁ.?’:ﬂ;ﬁ“' § m
IFGain:l ow #Atten: 30 dB
ofOffes Mkr1 24.837 7 GHz EXtReak
R B S o150 sor NN
Next Pk Right
(emmm——
Next Pk Left
s |
Marker Delta
Stop 25.00 GHz
Maximum Conduceted Level RBW=100kHz
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 78: 2480MHz | GFSK
= |

B Agilent Spectrum Analyzer - Swept SA

ALIGN 12:36:0
Avg Type: Log-Pwr T
Avg|Hold:>100/100

Marker 1 2.480007000000 GHz
BNO: Widie Ly,
IFGain:L ow

Trig: Free Run
#Atten: 30 dB

Mkr1 2.480 007 GHz
7.265 dBm

Ref Offzet 1 dB
Ref 21.00 dBm

Center 2.480000 GHz
#Res BW 100 kHz

Span 7.000 MHz
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

STATUS

MNext Pk Right
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Conduceted Spurious RF Conducted Emission
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 78: 2480MHz | GFSK
B Agilent Spectrum Analyzer - Swept SA o= || !
!/ RF E A ALLGN 12:39.. 1, 2015
Marker 1 24.947557755776 GHz _ Avg Typa: Log-Pwr T m
BNO: bast L, 17ig: Free Run Avg|Hold: 351100 ¥
IFGain:] o #Atten: 30 dB
Mkr1 24.947 6 GHz HEREESR
Rer 7100 dBm 3O e e |
Next Pk Right
Ismsms——|
Next Pk Left|
| e m—
Marker Delta
Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.326 5 (10000 pts)
Band-edge Conducted Emissions
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 78: 2480MHz | GFSK
=]

B Agilent Spectrum Analyzer - Swept SA

2.478000000 GHz

PNO: Fast (g

IFGain:Low

Ref Offzet 1 dB
Ref 21.00 dBm

Start 2.47800 GHz
#Res BW 100 kHz

#VBW 300 kHz

ALLGN AT 12:
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB

Mkr1 2.483 500 GHz
00.653 dBm

ealFler Ml o

Stop 2.50000 GHz
Sweep 2.133 ms (1001 pts)

STATUS
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Maximum Conduceted Level RBW=100kHz

Bluetooth v2.0 /v2.1/v3.0

Test Model
Hopping | GFSK
B Agilent Spectrum Analyzer - Swept SA o= || !
0/ i E A ALIGN 1 y 29, 2015
Marker 1 2.419789500000 GHz - Avg Type: Log-Pwr
Dote (O T Arkedwie i
NextPeak
Ref Offzat 1 dB

Ref 20.00 dBm _I

Next Pk Right
:':I WJI] i |J\ r \1 |‘ [n ”‘||rl U | |1|| ||[ [ ” L“ r][| | | || \ |||

| | ‘ l ‘

Hi 'l'l{u”;ljﬂ |.|'1' |l| Next Pk Left
s |

Marker Delta

Start 2.40000 GHz Stop 2.48350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep £.000 ms {1001 pts)
Conduceted Spurious RF Conducted Emission
Test Model Bluetooth v2.0 /v2.1/v3.0
Hopping | GFSK

o[

E Agilent hpm.lmlnﬁnal}uer smpua\

Start Fre 30 000000 MHz

Ref Offzet 1 dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

PNO: Fast Ly
1FGain: ow

Avg Type: l;oé-Pwr
Trig: Free Run Avg|Hold: 23/100
Atten: 30 dB
Mkr1 24.905 1 GHz

39.739 dBm

Stop 25.00 GHz
Sweep 2.387 5 (10001 pts)

#VBW 300 kHz

STATUS
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Band-edge Conducted Emissions
Test Model Bluetooth v2.0 /v2.1/v3.0
Hopping | GFSK
B Agilent Spectrum Analyzer - Swept SA |l
2,390000000 GHz _ Avg Type: Log-Pwr
BNO: Fast L, 17ig: Free Run Avg|Hold:>100/100
IFGain:l ow Atten: 30 dB £
Ref Offset 1 dB Mkr1 2.39¢
Ref 20.00 dBm 47.
Start 2.39000 GHz Stop 2.41000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms {1001 pts)
Band-edge Conducted Emissions
Test Model Bluetooth v2.0 /v2.1/v3.0
Hopping | GFSK

B Agilent Spectrum Analyzer - Swept SA

2.470000000 GHz

PHNO: Fast

IFGain:Low

Ref Offzet 1 dB
Ref 20.00 dBm

Start 2.47000 GHz
#Res BW 100 kHz

—— Trig: Free Run

#VBW 300 kHz

Avg Type: l;oﬁ-Pwr
Avg|Hold:>100/100
Atten: 30 dB -
Mkr1 2.485 03 GHz

48.642 dBm

Stop 2.50000 GHz
Sweep 2.933 ms (1001 pts)

STATUS
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9.7 RADIATED SPURIOUS EMISSION

9.7.1

Applicable Standard

According to FCC Part 15.247(d) and 15.209 and DA 00-705

9.7.2

Conformance Limit

EMITEK

According to FCC Part 15.247(d): radiated emissions which fall in the restricted bands, as defined in
§15.205(a), must also comply with the radiated emission limits specified in §15.209(a) (see §15.205(c)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4,125-4,128 25.5-25.67 1300-1427 8.025-8.5
4.17725-417775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)

13.36-13.41

According to FCC Part15.205, the level of any transmitter spurious emission in Restricted bands shall not
exceed the level of the emission specified in the following table

Restricted Frequency(MHz) | Field Strength (uV/m) Field Strength (dBuVv/m) | Measurement Distance
0.009~0.490 2400/F(KHz) 20 log (uV/m) 300
0.490~1.705 2400/F(KHz) 20 log (uV/m) 30

1.705~30.0 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3

216-960 200 46 3
Above 960 500 54 3

Remark :1. Emission level in dBuV/m=20 log (uV/m)
2. Measurement was performed at an antenna to the closed point of EUT distance of meters.
3. Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.
for the frequency ranges below 30 MHz, a narrower RBW is used for these ranges but the
measured value should add a RBW correction factor (RBWCF) where RBWCF [dB] =10*Ig(100
[kHz]/narrower RBW [kHZz]). , the narrower RBW is 1 kHz and RBWCF is 20 dB for the frequency
9 kHz to 150 kHz, and the narrower RBW is 10 kHz and RBWCF is 10 dB for the frequency 150

kHz to 30 MHz.
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9.7.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

9.7.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205.
It must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the
following spectrum analyzer settings:

For Above 1GHz:

The EUT was placed on a turn table which is 1.5m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz

VBW > RBW for peak measurement

VBW = 10Hz for Average measurement

Sweep = auto

Detector function = peak

Trace = max hold

For Below 1GHz:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 100 kHz

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this test,
in order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The peak
reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is the
peak field strength, which must comply with the limit specified in Section 15.35(b). Submit this data.

Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the hopping
signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted by a “duty
cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to demonstrate compliance with
the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

9.7.5 Test Results

B Spurious Emission below 30MHz (9KHz to 30MHz)

Temperature: 24°C Test Date: May 17, 2015
Humidity: 53 % Test By: KING KONG
Test mode: TX Mode
Emission -
(i/ll'eHci.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV

Note: the amplitude of spurious emission that is attenuated by more than 20dB below the permissible
limit has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor
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B Spurious Emission Above 1GHz (1GHz to 25GHz)

Bluetooth v2.0 /v2.1/v3.0 GFSK mode have been tested, and the worst result was report as below:

Temperature: 24°C Test Date: May 17, 2015
Humidity: 53 % Test By: KING KONG
Test mode: GFSK Frequency: Channel 0: 2402MHz
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) HNV PK AV PK AV PK AV
16572.00 \Y 53.04 37.90 74.00 54.00 -20.96 -16.10
17150.00 V 52.37 37.70 74.00 54.00 -21.63 -16.30
18000.00 \Y 53.49 38.20 74.00 54.00 -20.51 -15.80
15059.00 H 52.28 37.20 74.00 54.00 -21.72 -16.80
16504.00 H 52.41 36.90 74.00 54.00 -21.59 -17.10
17150.00 H 53.49 38.20 74.00 54.00 -20.51 -15.80
Temperature: 24°C Test Date: May 17, 2015
Humidity: 53 % Test By: KING KONG
Test mode: GFSK Frequency: Channel 39: 2441MHz
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) HNV PK AV PK AV PK AV
14940.00 \Y 51.31 37.20 74.00 54.00 -22.69 -16.80
16878.00 \Y 51.94 37.80 74.00 54.00 -22.06 -16.20
17490.00 \Y 52.03 37.60 74.00 54.00 -21.97 -16.40
14753.00 H 52.12 37.30 74.00 54.00 -21.88 -16.70
15824.00 H 51.99 37.60 74.00 54.00 -22.01 -16.40
17660.00 H 52.05 37.90 74.00 54.00 -21.95 -16.10
Temperature: 24°C Test Date: May 17, 2015
Humidity: 53 % Test By: KING KONG
Test mode: GFSK Frequency: Channel 78: 2480MHz
Freq. Ant.Pol. Emission Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
16419.00 V 51.84 37.50 74.00 54.00 -22.16 -16.50
17031.00 \Y 52.40 38.60 74.00 54.00 -21.60 -15.40
17371.00 \Y 52.44 38.60 74.00 54.00 -21.56 -15.40
15518.00 H 52.59 38.20 74.00 54.00 -21.41 -15.80
16487.00 H 53.87 38.60 74.00 54.00 -20.13 -15.40
17201.00 H 53.81 37.60 74.00 54.00 -20.19 -16.40

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ -- ” in the table above means the
reading of emissions are attenuated more than 20dB below the permissible limits or the field
strength is too small to be measured.
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B Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

All the modulation modes were tested, the data of the worst mode are described in the following table

Spurious Emission in Restricted Band 2310-2390MHz
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2402MHz | GFSK
100.0  dBu¥/m
Limit1: —_—
90 Limit2:
80
70
60
50 ]
9 w W
30
20
10
0.0
2310.000 2318.00 2326.00 233400 234200 235000 2358.00 2366.00  2374.00 2390.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 33 %
Mode:GFSK TX CHOO
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuV/m dBuv/m dB Detector cm degree Comment
1 % 2321.920 7293 -23.48 4945 7400 -2455 peak
*Maximum data  x:Over limit  l:over margin Operator: KK
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Spurious Emission in Restricted Band 2310-2390MHz
Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2402MHz | GFSK
100.0  dBu¥/m
Limit1: —_—

a0 Limit2:

80

70

60

50

40

1

30

20

10

0.0

2310.000 2318.00 2326.00 2334.00 2342.00 2350.00 2358.00 2366.00 2374.00 2390.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode:GFSK TX CHOO
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuv/m  dBuv/m  dB Detector  cm degree  Comment

1 * 2322.000 57.18 -2348 33.70 54.00 -20.30 AVG

*Maximum data  x:Over limit  Lover margin Operator: KK
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Spurious Emission in Restricted Band 2310-2390MHz

Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2402MHz | GFSK
100.0 dBu¥/m
Limit1: —
%0 Limit2:
80
70
60
50 1
o M WNWMWMMW
30
20
10
0.0
2310.000 2318.00 2334.00 2342 00 2350.00 2358.00 2366.00 2374.00 2330.00 MH=z
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit; ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode:GFSK TX CHOO
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level ment  Limit  Over Height Degree
MHz dBuv dBuv/m dBuV/m dB Detector cm degree Comment

1 * 2322.080 70.55

47.08 7400 -26.92 peak

“Maximum data  x:Over limit

l:over margin Operator: KK
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Spurious Emission in Restricted Band 2310-2390MHz

Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2402MHz | GFSK
100.0  dBuV/m
Limit1: —_—

a0 Limit2-

80

70

60

50

40

1

30

20

10

0.0

2310.000 2318.00 2334.00 2342.00 2350.00 2358.00 2366.00 2374.00 2390.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode:GFSK TX CHO0O
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuv dB dBuv/m  dBuv/im  dB cm degree  Comment

1 * 2321.920 55.49

-23.48 32.01 54.00 -21.99

*Maximum data  x:Over limit

l:over margin

Operator: KK

TRF No.:FCC 15.247/A

Page 52 of 72

Report No.: ES150513119E1 ~ Ver.1.0




EMITEK

Test Model

Spurious Emission in Restricted Band 2310-2390MHz

Bluetooth v2.0 /v2.1/v3.0

Channel 0: 2480MHz | GFSK
100.0  dBuV/m
Limit1: —

90 Limit2:

80

70

60

50

A0 Lttt AL At e o oo P i o At e M i g e e i A At

30

20

10

2483500 2485.15 2486.80

2488.45 2430.10 2491.75 2493.40

2495.05 2496.70

2500.00 MHz

Site site #1

Limit: ( RE)FCC PART 15 CLASS B

Mode:GFSK TX CH78
Note:

Polarization:

Horizontal

Power: AC 120V/60Hz Humidity: 53 %

Temperature: 24C

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuv/m  dBuV/m  dB cm degree  Comment

1 * 2498.581 62.94

-22.53 40.41 74.00 -33.59

*Maximum data Xx:Over limit

l:over margin

Operator: Wang
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Spurious Emission in Restricted Band 2310-2390MHz

Test Model Bluetooth v2.0 /v2.1/v3.0
Channel 0: 2480MHz | GFSK
100.0 dBu¥/m
Limit1: —
%0 Limit2:
80
70
60
50
40
20 1
20
10
0.0
2483.500 2485.15 2486.80 2488.45 24390.10 2491.75 2493.40 2495.05 2496.70 2500.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 33 %
Mode:GFSK TX CH78
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuv dB dBuV/m dBuV/m dB Detector cm degree  Comment
1 * 2499.736 4829 -22.53 25.76 5400 -2824 AVG
*:Maximum data  x:Over limit  l:over margin Operator: Wang
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Spurious Emission in Restricted Band 2310-2390MHz

Test Model

Bluetooth v2.0 /v2.1/v3.0

Channel 0: 2480MHz | GFSK

100.0 dBu¥/m

90

80

Limit1: —_—
Limit2:

70

60

50

40 iy et ot AN R Ak At L st oy AN P b ol bt g el s bt s e e B

30
20
10
0.0
2483500 248515 248680 248845 249010 249175 249340 249505  2496.70 2500.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode:GFSK TX CH78
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment  Limit  Over Height Degree
MHz dBuv dB dBuV/m  dBuV/m  dB Detector  cm degree  Comment
1 * 2491420 62.95 -22.57 40.38 74.00 -33.62 peak
*Maximum data  x:Over limit  L:over margin Operator: Wang
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EMITEK

Spurious Emission in Restricted Band 2310-2390MHz

Test Model

Bluetooth v2.0 /v2.1/v3.0

Channel 0: 2480MHz | GFSK

100.0 dBu¥/m

90

80

Limit1: —_—
Limit2:

70

60

50

40

30

20

10

2483500 2485.15

2488.45 2450.10 2491.75 2433.40 2495.05 2496.70 2500.00 MHz

Site site #1

Polarization: Vertical Temperature: 24C

Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 33 %

Mode:GFSK TX CH78
Note:

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuVY/m dBuV/m dB Detector cm degree  Comment

1 * 2499.967 48.21

-22.53 2568 54.00 -28.32 AVG

*:Maximum data x:Qver limit

l:over margin Operator: \Wang
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EMITEK

Spurious Emission in Hopping mode

Test Model Bluetooth v2.0 /v2.1/v3.0

Vertical | GFSK

100.0 dBuV/m

90 Limit2:

a0

70
60
50 1
3
40 WWMWMWMMMW
%

30

20

10

0.0

2310.000 2323.00 2336.00 2349.00 236200 237500 2388.00 2401.00 2414.00 2440.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode: Hopping
Note:

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree  Comment

2388.780 69.96 -23.12 46.84 7400 -27.16 peak
2388.780 5432 -23.12 31.20 54.00 -2280 AVG
2400.000 85.30 -23.06 6224 7400 -11.76 peak
2400.000 69.86 -23.06 46.80 5400 -7.20 AVG
* 2420760 12092 -22.94 97.98 74.00 23.98 peak

| A W N =

*Maximum data  x:Over limit l:over margin Operator: KK
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EMITEK

Spurious Emission in Hopping mode

Test Model Bluetooth v2.0 /v2.1/v3.0
Horizontal | GFSK
100.0 dBu¥/m 5
w
80
70 ]
60

50

a0 rvctlute /TR ot s o

30

20

10
0.0
2310.000 2323.00 2336.00 2349.00 2362.00 2375.00 2388.00 2401.00 2414.00 2440.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode: Hopping
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuV/m  dBuv/m  dB Detector  cm degree  Comment
1 2380.070 69.61 -23.17 4644 7400 -2756 peak
2 2380.070 5527 -23.17 3210 54.00 -21.90 AVG
3 2400.000 9205 -23.06 68.99 74.00 -501 peak
4 2400.000 75.66 -23.06 5260 54.00 -140 AVG
5 * 2401.780 12232 -23.04 99.28 74.00 2528 peak

*Maximum data  x:Over limit

l:over margin Operator: KK

TRF No.:FCC 15.247/A

Page 58 of 72 Report No.: ES150513119E1  Ver.1.0




EMITEK

Spurious Emission in Hopping mode

Test Model Bluetooth v2.0 /v2.1/v3.0
Vertical | GFSK
110.0  dBu¥/m
Limit1: —_—
100 1 Limit2:
.
0
80
70
60
50 4
40
30
20
10.0
2440000 2446.00 245200 2458.00 246400 2470.00 2476.00 248200  2488.00 2500.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode: Hopping
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuV/m dBuv/m dB Detector cm degree  Comment
1 * 2447920 120.72 -22.81 97.91 7400 2391 peak
2 2483.500 63.69 -22.62 41.07 74.00 -32.93 peak
3 2483.500 63.69 -22.62 41.07 74.00 -32.93 peak
4 2484 .580 7011 -22.61 47.50 74.00 -26.50 peak
5 2484 .580 5491 -2261 32.30 54.00 -21.70 AVG

*:Maximum data x:Over limit

l:over margin Operator: KK
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EMITEK

Spurious Emission in Hopping mode

Test Model Bluetooth v2.0 /v2.1/v3.0
Horizontal | GFSK
1100 dBu¥/m
Limit1: —_—
100 , Limit2:
90
80
70
60
50 &
40
30
20
10.0
2440.000 2446.00 2452.00 2458.00 2464.00 2470.00 2476.00 248200  2488.00 2500.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24c¢C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode: Hopping
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment  Limit  Over Height Degree
MHz dBuv dB dBuv/m dBuV/m dB Detector cm degree Comment
1 * 2447020 12170 -22.81 98.89 74.00 2489 peak
2 2483.500 76.27 -2262 53.65 74.00 -20.35 peak
3 2483.500 7012  -2262 47.50 5400 -650 AVG
4 2484.640 7166 -2261 49.05 74.00 -2495 peak
5 2484.640 56.21 -22.61 33.60 5400 -2040 AVG
*Maximum data  x:Over limit  l:over margin Operator: KK
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B Spurious Emission below 1GHz (30MHz to 1GHz)

EMITEK

Bluetooth (GFSK, pi/4-DQPSK, 8DPSK) mode have been tested, and the worst result was report as below:

80.0  dBu¥/m
Limit1: —
Margin:
70
60
50 |
w0 — 1 g
3
30 1 % 2
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 §12.00 709.00 806.00 1000.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 33 %
Mode:BT GFSK TX CHOO
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuv dB dBuv/m  dBuv/m  dB Detsctor  cm degree  Comment
1 140.5800 4469 -17.80 26.89 4350 -16.61 QP
2 239.5200 42.00 -13.89 28.11 46.00 -17.89 QP
3 406.3600 40.29 -9.04 3125 46.00 -1475 QP
4 667.2900 36.06 -6.30 29.76  46.00 -16.24 QP
5 775.9300 33.42 -3.62 29.80 46.00 -16.20 QP
6 * 820.5500 40.27 -2.41 37.86 46.00 -8.14 QP
*:Maximum data  x:Over limit  l:over margin Operator: KK
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EMITEK

80.0  dBu¥/m
Limit1: —_—
Margin: —_
70
60
. =
w0 |
2
30 3 4 X %
bl
20 w
10
0.0
30.000 127.00 22400 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 33 %
Mode:BT GFSK TX CHOO
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuV/m  dBuv/im  dB Detector  cm degree  Comment
1 * 30.9700 52,67 -16.27 3640 40.00 -360 QP
2 138.6400 5133 -17.70 33.63 4350 -9.87 QP
3 410.2400 38.53 -9.16 2937 46.00 -16.63 QP
4 600.3600 35.90 -6.99 28.91 46.00 -17.09 QP
5 820.5500 33.78 -2.41 31.37 46.00 -1463 QP
6 912.7000 31.43 -0.64 30.79  46.00 -1521 QP
*:Maximum data  x:Over limit  L.over margin Operator: KK
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EMITEK

80.0 dBu¥/m
Limit1: —
Margin:

70

B0

" [

3 5
) | | W
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: S3 %
Mode:BT GFSK TX CH39
Note:
Reading Correct Measure- Antenna Table
No. Mk. Fregq. Level Factor ~ment  Limit  Over Height Degree
MHz dBuv dB dBuv/m  dBuV/im  dB Detector  cm degree  Comment

140.5800 4421  -17.80 26.41 4350 -17.08 QP
309.3600 4263 -13.68 28.95 46.00 -17.05 QP
405.3900 41.05 -9.02 32.03 46.00 -13.97 QP
588.7200 35.43 -7.07 28.36 46.00 1764 QP
753.6200 36.55 -4.31 32.24 46.00 -13.76 QP
* 820.5500 39.86 -2.41 37.45 4600 -855 QP

| | B W N =

*Maximum data  x:Over limit  Lover margin Operator: KK
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EMITEK

80.0 dBu¥/m
Limit1: —_—
Margin: —_
70
60
50
40 |
I 2 , 6
30 { 4 5
%
20 W w
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MH=z
Site site #1 Polarization: Vertical Temperature: 24c¢C
Limit; ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %

Mode:BT GFSK TX CH39

Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB dBuV/m dBuVv/m dB Detector cm degree  Comment
1 *  31.9400 52.88 -16.08 36.80 40.00 -320 QP
2 138.6400 50.85 -17.70 33.15 4350 -1035 QP
3 410.2400 38.94 -9.16 29.78  46.00 -16.22 QP
4 548.9500 35.18 -7.40 2778 46.00 -1822 QP
5 614.9100 34.43 -6.85 2758  46.00 -1842 QP
6 820.5500 34.12 -2.41 31.71 46.00 -1429 QP
*Maximum data  x:Over limit  l:over margin Operator: KK
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EMITEK

80.0  dBu¥/m
Limit1: —_—
Margin: —
70
60
. =
40 —I
4 3 4 5 &
30 X 2 "
20
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site site #1 Polarization: Horizontal Temperature: 24 C
Limit: ( RE)FCC PART 15 CLASS B Power: AC 120V/60Hz Humidity: 53 %
Mode:BT GFSK TX CH78
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuVY/m dBuV/m dB Detector cm degree  Comment
1 275.4100 4164 -12.62 2902 46.00 -16.98 QP
2 387.9300 39.35 -9.55 2980 46.00 -16.20 QP
3 405.3900 40.83 -9.02 31.81 46.00 -14.19 QP
4 * 770.1100 37.35 -3.80 33.55 46.00 -1245 QP
5 852.5600 33.11 -1.69 3142  46.00 -1458 QP
6 906.8800 3240 -0.63 31.77 46.00 -14.23 QP
*Maximum data  x:Over limit  l:over margin Operator: KK
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80.0

70

60

50

dBu¥/m

EMITEK

Limit1: —

Margin:

40 1
2
3 5 g
30 | 3 3
ot e
20 W
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site site #1 Polarization:  Vertical Temperature: 24 C
Limit: ( RE)JFCC PART 15 CLASS B Power: AC 120v/60Hz Humidity: 53 %
Mode:BT GFSK TX CH78
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuV/m  dBuv/m  dB Detector  cm degree  Comment
1 * 319400 5241 -16.08 36.33 40.00 -367 QP
2 140.5800 5158 -17.80 33.78 4350 -9.72 QP
3 410.2400 39.47 -9.16 30.31 46.00 -1569 QP
4 547.9800 36.41 -7.42 2899 46.00 -17.01 QP
5 820.5500 33.15 241 30.74  46.00 -1526 QP
6 910.7600 33.04 -0.64 3240 46.00 -13.60 QP
*Maximum data  x:Over limit  l:over margin Operator: KK
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9.8 CONDUCTED EMISSION TEST

9.8.1 Applicable Standard

According to FCC Part 15.207(a)

9.8.2 Conformance Limit

EMITEK

Conducted Emission Limit

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

0.50MHz.

Note: 1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to

9.8.3 Test Configuration

Test according to clause 7.3 conducted emission test setup

9.8.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Repeat above procedures until all frequency measured were complete.

9.8.5 Test Results
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80.0 dBu¥Y

EMITEK

Limit1:
Limit2:

ﬁ\( v : " g er WA
"f : MI [ Mf &Jlﬁ'UIP‘LJJrM \I;‘f'l"r L.'lf.hm“v\“,rl_r‘mv,wN...wv.,WJ.,,._&,-N\,«*"{ ! ‘“-Jfr ™7 Nave
i
0.0
0.150 0.5 (MHz) 5 30.000
Site Conduction #2 Phase: L1 Temperature: 26
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 55 %
Mode: ON
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.1950 57.10 0.00 5710 63.82 -6.72 QP

2 0.1950 4479 0.00 4479  53.82 -9.03 AVG

3 0.2350 54.30 0.00 5430 6227 -7.97 QP

4 0.2350 38.02 0.00 38.02 5227 -1425 AVG

5* 0.2950 54.88 0.00 54.88 60.38 -5.50 QP

6 0.2950 34.55 0.00 3455 50.38 -15.83 AVG

7 0.3400 50.95 0.00 5095 59.20 -8.25 QP

8 0.3400 30.04 0.00 30.04 49.20 -19.16 AVG

9 0.3900 48.14 0.00 48.14  58.06 -9.92 QP

10 0.3900 28.68 0.00 2868  48.06 -19.38 AVG

11 5.8300 50.12 0.00 50.12  60.00 -9.88 QP

12 5.8300 31.09 0.00 31.09 50.00 -1891 AVG

“Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver. Operator: CSL
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EMITEK

80.0 dBuV
Limitl:  —
Limit2:
) ﬂ peak
h N
. ‘\‘ M H [ \' ) f‘r\ I\f-'\lﬂ‘Mwﬁ,w\)m,%.P,er--J*f-»\_ oy e (fﬁ s R
Ay i ‘f“u IFWW U T - ‘{Ave
J L} /
0.0
0.150 05 (MHz) 5 30.000
Site Conduction #2 Phase: N Temperature: 26
Limit: (CE)FCC PART 15 class B_QP Power: AC 120V/60Hz Humidity: 55 %
Mode: ON
Note:
Reading Correct Measure-
No. Mk. Freq. Level  Factor ment  Limit  Over
MHz dBuv dB dBuv dBuv dB  Detector  Comment
1" 0.2000 57.90 0.00 5790 6361 -5.71 QP
2 0.2000 42.46 0.00 4246 5361 -11.15 AVG
3 0.2300 55.93 0.00 5593 6245 -6.52 QP
4 0.2300 37.78 0.00 37.78 5245 1467 AVG
5 0.3000 54.41 0.00 54.41 60.24 -5.83 QP
6 0.3000 36.49 0.00 3649  50.24 -13.75 AVG
7 0.6250 49.45 0.00 4945  56.00 -6.55 QP
8 0.6250 35.31 0.00 35.31 46.00 -10.69 AVG
9 1.2950 46.38 0.00 46.38  56.00 -9.62 QP
10 1.2950 34.33 0.00 3433  46.00 -11.67 AVG
11 3.0250 4712 0.00 4712  56.00 -8.88 QP
12 3.0250 34.82 0.00 3482 46.00 -11.18 AVG
*Maximum data  x:Over limit  l.over margin Comment: Factor build in receiver. Operator: CSL
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EMITEK

80.0 dBuv
Limit1: —_—
Limit2: —
l
ALy
H I WWM /™
A
w0/, J‘mt f “W k
\\l JJ | ||J lﬁ | ‘ N, rf‘b{“yr-‘n.\ pes
VIV A AN Y
\ J f A “{J‘I 1'.j~"“\{« ,\_fu'llm't, .«JNTTH__‘ /JM'LJF Y l‘jﬁ\‘“/\ﬁ ", (H 5, AVG
\,I "ﬂ ﬁi{vﬂ‘ \ Irrr W W
0.0
0.150 0.5 (MHz) 5 30.000
Site Conduction #2 Phase: L1 Temperature: 26
Limit: (CE)FCC PART 15 class B_QP Power: AC 240V/50Hz Humidity: 55 %
Mode: ON
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 0.1600 53.80 0.00 53.80 6546 -1166 QP
2 0.1600 4273 0.00 42.73 5546 -12.73 AVG
3 0.1950 57.60 0.00 57.60 63.82 -6.22 QP
4 - 0.1950 47.77 0.00 47.77 53.82 -6.05 AVG
5 0.2450 48.90 0.00 48.90 6192 -13.02 QP
6 0.2450 40.18 0.00 40.18 51.92 -11.74 AVG
7 0.3000 53.50 0.00 53.50 60.24 -6.74 QP
8 0.3000 42.00 0.00 42.00 50.24 -8.24 AVG
9 0.3300 45.90 0.00 45.90 5945 -1355 QP
10 0.3300 34.59 0.00 3459 4945 1486 AVG
11 0.3900 47.30 0.00 47.30 58.06 -10.76 QP
12 0.3900 34.16 0.00 3416  48.06 -13.90 AVG
*Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver. Operator: CSL
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80.0 dBuv

EMITEK

0.0

Limit1: —
Limit2:

0.150

0.5

[MHz)

30.000

peak

AVG

Site Conduction #2

Limit: (CE)FCC PART 15 class B_QP

Phase:
Power: AC 240V/50Hz

Temperature: 26

Humidity: 55 %

Mode: ON
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment  Limit  Over
MHz dBuv dB dBuv dBuv dB  Detector Comment

1" 0.1600 60.35 0.00 60.35 6546 -5.11 QP

2 0.1600 4043 0.00 4043 5546 -15.03 AVG

3 0.2000 57.55 0.00 57565  63.61 -6.06 QP

4 0.2000 4559 0.00 4559 5361 -8.02 AVG

5 0.2255 57.40 0.00 5740 6261 -5.21 QP

6 0.2255 38.34 0.00 38.34 5261 -1427 AVG

7 0.2900 54.30 0.00 5430 6052 -6.22 QP

8 0.2900 37.97 0.00 37.97 5052 -1255 AVG

9 0.3300 53.30 0.00 5330 5945 -6.15 QP

10 0.3300 35.10 0.00 3510 4945 -1435 AVG

11 0.4000 51.60 0.00 5160 57.85 -6.25 QP

12 0.4000 33.05 0.00 33.05 4785 -1480 AVG
*Maximum data  x:Over limit  l:over margin Comment: Factor build in receiver. Operator: CSL
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9.9 ANTENNA APPLICATION

9.9.1 Antenna Requirement

EMITEK

Standard

Requirement

FCC CRF Part 15.203

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. This requirement does not apply to carrier
current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217, §15.219, or §15.221. Further, this requirement does
not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

For intentional device, according to FCC 47 CFR Section 15.203, 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. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

9.9.2 Result

The EUT’S antenna is PIFA antenna, and the antenna can’t be replaced by the user, which in
accordance to section 15.203, please refer to the internal photos. The antenna’s gain is 2.5dBi and

meets the requirement.
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