Certificate of Compliance

Netstec Technology Corp. hereby declares that testing has been completed and reports

have been generated for:

Applicant: Netstec Technology Corp

Address: No.2, Ln. 173, Sec. 2, Tailin Rd., Taishan Dist., New Taipei City, Taiwan
Brand: NETSTEC

Products: Surge Protector Device

Model: NTC-024 / NTC-048 / NTC-110 ~ LS-RJ45100M / LS-RJ451000M

LS-RJ11/M2 ~ NTC-300/15A ~ LS-BNC ~ DCP-24

That product has been assessed against the following applicable standards;
IEC61643-21 / EN61643-11
FCC Part 15 Class B
Therefore, Netstec Technology Corp. hereby acknowledges that the applicant may issue a

certificate of compliance and apply the CE and FCC marking in accordance with European
Union Rules / USA Rules

Zertificat Nr. R 50397907 Date of issued: Jan 12 .2018
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1. Client information

Applicant: Netstec Technology Corp
Address: No.2,Ln.173, Sec.2,Tailin Rd., Taishan Dist.,New Taipei City, Taiwan
Telephone number: +886 2 23376277

Contact person: mit.hsu@netstec.com.tw
2. Products
Models: LS-RJ45 100M / LS-RJ45 1000M

3. Testing following requested

IEC61643-21 / EN61643-11
FCC Part 15 Class B
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Applicant

Netstec Technology Corp

Address of Applicant

No.2,Ln.173, Sec.2,Tailin Rd.,Taishan Dist.,New Taipei , Taiwan

Manufacturer

Netstec Technology Corp

Address of Manufacturer

No.2,Ln.173, Sec.2,Tailin Rd.,Taishan Dist.,New Taipei , Taiwan

Type of equipment

Surge Protector Device

Basic Model

LS-RJ45 100M / LS-RJ45 1000M

Serial number

N/A

3.2 General description

Frequency Range

93.5 Mz ~ 927.5 M

Type of Modulation

RJ 45

The number of channels

1 Channel

Type of Antenna

External Antenna (Omni Antenna)

Antenna Gain

2.85 dBi

Transmit Power 23.49 dBm
Operation temperature 23 °C
Power supply DC48V
Surge Testing version 15 KV

Bandwidth

10/100M,1000M

Test Version

10/700us , L-L / L-G

RF power setting in TEST
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3.3 Ambient Conditions

Temperature [°C] Relative humidity [%]
Ambient Conditions 20 85
3.4 Test frequency
900 Mtz
Lowest frequency 923.3 M
Middle frequency 925.1 M
Highest frequency 927.5 M
3.5 Test Voltage
Mode Voltage
Nominal Voltage DC 48V

3.6 Duty Cycle Correction Factor

Note) : The mesurement was performed with continuous transmission (Duty cycle: =98 %)
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4. Summary of test results

4.1 Standards & results
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Report Test
FCC Rule Reference Parameter Section Result

15.203, 15.247(b)(4) Antenna Requirement 5.1
15.247(b)(3) Maximum Peak Output Power 5.2

15.247(e) Peak Power Spectral Density 5.3 C
15.247(a)(2) 6 dB Channel Bandwidth 54 C
- Occupied Bandwidth 5.4 C

Spurious Emission,

15.247(d),15.205(a),15.209(a) Band Edge and Restricted bands 5.5 C
15.207(a) Conducted Emissions 5.6 C
Note: C = complies, NC = Not complies, NT = Not tested, NA = Not Applicable
4.2 Uncertainty

Expanded
Measurement ltem Uncertainty
U=kUc (k=2
Conducted RF power 1.44 dB
Conducted Spurious Emissions 1.52 dB

Radiated Spurious Emissions

30 ML ~ 300 Mk:

+4.94 dB, -5.06 dB

+4.93 dB, -5.05 dB

300 M ~ 1 000 Mt:

+4.97 dB, -5.08 dB

+4.84 dB, -4.96 dB

1 Gz ~ 25 (lz: +6.03 dB, -6.05 dB
9 kiiz ~ 150 kilz: 3.75 dB
Conducted Emissions
150 kilz ~ 30 MiL: 3.36 dB
Pageb of 33
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5. Test results
5.1 Antenna Requirement

5.1.1 Regulation

According to §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.

And according to §15.247(b)(4), the conducted output power limit specified in paragraph (b) of
this section is based on the use of antennas with directional gains that do not exceed 6 dBi.
Except as shown in paragraph (c) of this section, if transmitting antennas of directional gain
greater than 6 dBi are used, the conducted output power from the intentional radiator shall be

reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.1.2 Result
-Complied

The transmitter has an antenna that uses a unique coupling to the intentional radiator.

Page6 of 33

TUV Rheinland LGA Products GmbH - TillystraBe 2 - 90431 Niirnberg

Tel: +49 221 806-1371 Fax. +48 221 B06-3935 e-mail:cert-validity@de.tuv.com http://www_tuv.com/safety


http://www.kctl.co.kr/
許福程
打字機文字
Page 6 of 33

許福程
打字機文字

許福程
打字機文字

許福程
打字機文字


LO6L6COS T IN 1811,

AN

. ®
TUVRheinland
ERTIFIED

5.2 Maximum Peak Output Power

5.2.1 Regulation

According to §15.247(b)(3), For systems using digital modulation in the 902-928 iz,

2 400-2 483.5 Miz, and 5 725-5 850 Mz bands: 1 Watt. As an alternative to a peak power
measurement, compliance with the one Watt limit can be based on a measurement of the
maximum conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all symbols in
the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(4) The conducted output power limit specified in paragraph (b) of this
section is based on the use of antennas with directional gains that do not exceed 6 dBi. Except
as shown in paragraph (c) of this section, if transmitting antennas of directional gain greater
than 6 dBi are used, the conducted output power from the intentional radiator shall be reduced
below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate,
by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.2.2 Measurement Procedure

These test measurement settings are specified in section 9.0 of 558074 D01 DTS Meas
Guidance.

5.2.2.1 PKPM1 Peak-reading power meter method

The maximum peak conducted output power may be measured using a broadband peak RF
power meter.

The power meter shall have a video bandwidth that is greater than or equal to the DTS
bandwidth and shall utilize a fast-responding diode detector.
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5.2.3 Test Result

LO6L6COS T IN 1811,

- Complied
Channel Frequency Result Limit Margin A;s\sfegre
[MHz) [dBm] [dBm] [dB] [dBm]
Lowest 923.3 23.09 30.00 6.91 22.25
Middle 925.1 23.49 30.00 6.51 22.57
Highest 927.5 23.19 30.00 6.81 22.28
NOTE:
1. We took the insertion loss of the cable loss into consideration within the measuring instrument.
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5.3 Peak Power Spectral Density
5.3.1 Regulation

According to §15.247(e), for digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band
during any time interval of continuous transmission. This power spectral density shall be
determined in accordance with the provisions of paragraph (b) of this section. The same method
of determining the conducted output power shall be used to determine the power spectral density.

5.3.2 Measurement Procedure

These test measurement settings are specified in section 10.0 of 558074 D01 DTS Meas
Guidance.

5.3.2.1 Method PKPSD (peak PSD)

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance, and is optional if the maximum conducted (average) output power was used to
demonstrate compliance.

1) Set analyzer center frequency to DTS channel center frequency.
2) Set the span to 1.5 times the DTS bandwidth.

3) Set the RBW to: 3 kiz < RBW < 100 Kkiz.

4) Set the VBW = 3 x RBW.

5) Detector = peak.

6) Sweep time = auto couple.

7) Trace mode = max hold.

)
)
)
8) Allow trace to fully stabilize.
9) Use the peak marker function to determine the maximum amplitude level within the RBW.
0

10) If measured value exceeds limit, reduce RBW (no less than 3 kiz) and repeat.
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5.3.3 Test Result
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- Complied
Result
F . .
Channel re?MlEZe]ncy i [dBIr_rlmrgtkHz] M[igm
[dB m/3 kiz]
Lowest 923.3 3.11 8.00 4.89
Middle 925.1 3.28 8.00 4.72
Highest 927.5 2.92 8.00 5.08
NOTE:
1. We took the insertion loss of the cable loss into consideration within the measuring instrument.
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5.3.4 Test Plot

Figure 1. Plot of the Power Density

Lowest Channel (923.3 M)

Middle Channel (925.1 M)
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Highest Channel (927.5 M)
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5.4 6 dB Bandwidth(DTS Channel Bandwidth)

5.4.1 Regulation

According to §15.247(a)(2) Systems using digital modulation techniques may operate in the
902-928 Mz, 2 400-2 483.5 Mz, and 5 725-5 850 Mz bands. The minimum 6 dB bandwidth shall
be at least 500 Kkifz.

5.4.2 Measurement Procedure

These test measurement settings are specified in section 8.0 of 558074 D01 DTS Meas
Guidance.

5.4.2.1 DTS Channel Bandwidth-Option 1

1) Set RBW = 100 kifz.
2) Set the video bandwidth (VBW) = 3 x RBW.

3) Detector = Peak.

)

)

)

4) Trace mode = max hold.

5) Sweep = auto couple.

6) Allow the trace to stabilize.
)

7) 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.

5.4.3 Test Result

- Complied
Frequency 6 dB Bandwidth Min. Limit DBl
Channel D] i [MHZ] Bandwidth
[ (99 % BW) [i]
Lowest 923.3 0.58 0.50 0.49
Middle 925.1 0.58 0.50 0.49
Highest 927.5 0.57 0.50 0.49
NOTE:
1. We took the insertion loss of the cable loss into consideration within the measuring instrument.
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5.4.4 Test Plot
Figure 2. Plot of the 6 dB Bandwidth & Occupied Bandwidth
- 6 dB Bandwidth

Lowest Channel (923.3 M)

—
Spectrum

Ref Level 30.00 dBm @ RBW 100 kHz
Att S0de  SWT 19.1 ps @ VBW 300 kHz  Mode Auto FFT
TDF

@ 1Pk Max

1 M1[1] 23.16 dBm|
T2 923.30200 MHz
6.00 dB
577.400000000 kHz
1599.0

[
20 dBm =

ndB
By
Q factor

10 dBrm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

CF 023.3 MHz 1001 pts Span 2.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 923.302 MHz 23.16 dBm ndB down 577.4 kHz
Ti 1 923.0103 MHz 17.07 dBm ndg 6.00 dB
T2 1 923.5877 MHz 17.26 dBm Q factor 1599.0

Middle Channel (925.1 M)

-
Spectrum a a a
Ref Level 30.00 dem @ RBW 100 kHz
Att 50 de SWT 19.1 ps @ VBW 300 kHz  Mode Auto FFT
TDF

@ 1Pk Max

M1 M1[1] 22.89 dBm
L 3
71— T2 925.14200 MHz
20 dem ndB 6.00 dB
By 577.400000000 kHz|
10 dBl
™ Q factor 1602.2
0 dem
-10 dBm
-20 dBm
" [———
[ =0 dm—]
-40 dBm;
-50 dBm
-60 dBm
CF 925.1 MHz 1001 pts Span 2.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 925,142 MHz 22.89 dBm nde dawn 577.4 kHz
TL 1 924.8103 MHz 16.80 dBm ndg 6.00 d&
T2 1 025.3877 MHz 16.92 dem Q factor 1602.2
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Highest Channel (927.5 M)

—
Spectrum a a ()
Ref Level 30.00 dem @ RBW 100 kHz
Att S0de  SWT 19.1 ps @ VBW 300 kHz  Mode Auto FFT
TDF

@ 1Pk Max

M1 M1[1] 22.56 dBm
T T= 927.45600 MHz
20 dBm ndB 6.00 dB|
By 573.400000000 kHz|
10 dbm Qfactor 1617.4
0 dem
-10 dBm
-20 dBm
| — 1 R I
=3 Biti
-40 dBm
-50 dBm
-60 dBm
GF 927.5 MHz 1001 pts Span 2.0 MHz

Marker

Type \ Ref | Trc \ X-value Y¥-value \ Function \ Function Result \
M1 1 927.456 MHz 22.56 dém ndB down 573.4 kHz
T1 1 927.2123 MHz 16.66 dBm ndg 6.00 dB
T2 1 927.7857 MHz 16.65 dBm Q factor 1617.4

- Occupied Bandwidth

Lowest Channel (923.3 M)
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Middle Channel (925.1 M)

Highest Channel (927.5 M)
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5.5 Spurious Emission, Band Edge, and Restricted bands

5.5.1 Regulation

According to §15.247(d), in any 100 kiz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated 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 kifz
bandwidth within the band that contains the highest level of the desired power, based on either
an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of
this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB.
Attenuation below the general limits specified in Section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must also
comply with the radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

According to §15.209(a), Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall notexceed the field strength levels specified in the following table:

Frequency (Miz) Field strength (1V/m) Measurement distance (m)
0.009 - 0.490 2 400/F (Kz) 300
0.490 - 1.705 24 000/F (Klz) 30
1.705 - 30 30 30
30 - 88 100** 3
88 -216 150** 3
216 - 960 200** 3
Above 960 500 3

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
section shall not be located in the frequency bands 54—72 Mz, 76—88 Mz, 174—216 Mz or 470-806 M.
However, operation within these frequency bands is permltted under other sections of this part, e.g., §§15.231
and 15.241.
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According to § 15.205(a) and (b), only spurious emissions are permitted in any of the frequency

bands listed below:

My M M O
0.009 - 0.110
0.495 - 0.505 16.42 - 16.423 399.9 - 410 45-5.15
16.694 75 - 16.695 25
21735-2.1905 | 1509475 1009525 608 - 614 5.35 - 5.46
4.125-4.128 BRI 960 — 1 240 7.25-7.75
417725 - 4177 75 oo el 1300 - 1 427 8.025 - 8.5
4.207 25 - 4.207 75 15382 1435-1626.5 9.0-9.2
6.215-6.218 RANAAA 1645.5 -1 646.5 9.3-95
6.267 75 - 6.268 25 OSSN 1660 — 1710 10.6- 12.7
6.31175 - 6.312 25 A 1718817222 13.25 - 13.4
8.201 - 8.294 e S 2 200 — 2 300 14.47 - 14.5
8.362 - 8.366 156 oo 7e > | 23102390 15.35 - 16.2
8.376 25 - 8.386 75 02475 196 2 483.5 — 2 500 17.7-214
8.414 25 - 8.414 75 1567 1569 2 690 — 2 900 22.01-23.12
12.29 - 12.203 reaa 1909 3260 - 3 267 23.6 - 24.0
12,519 75 - 12.520 o125 1 33323339 312-31.8
25 r2 3345.8 - 3 358 36.43 - 36.5
12,576 75 - 12.577 3600 — 4 400 Above 38.6
o 322 - 335.4
13.36 - 13.41

The field strength of emissions appearing within these frequency bands shall not exceed the
limits shown in §15.209. At frequencies equal to or less than 1 000 Mk, compliance with the
limits in §15.209 shall be demonstrated using measurement instrumentation employing a
CISPR quasi-peak detector. Above 1 000 Mz, compliance with the emission limits in §15.209
shall be demonstrated based on the average value of the measured emissions. The provisions
in §15.35 apply to these measurements.
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5.5.2 Measurement Procedure

5.5.2.1 Band-edge Compliance of RF Conducted Emissions

5.5.2.1.1 Reference Level Measurement
Establish a reference level by using the following procedure:

1) Set instrument center frequency to DTS channel center frequency.
2) Set the span to = 1.5 times the DTS bandwidth.

3) Set the RBW = 100 Kflz.

4) Set the VBW = 3 x RBW.

5) Detector = peak.

6) Sweep time = auto couple.

7) Trace mode = max hold.

8) Allow trace to fully stabilize.

9) Use the peak marker function to determine the maximum PSD level.

5.5.2.1.2 Emissions Level Measurement

1) Set the center frequency and span to encompass frequency range to be measured.
2) Set the RBW = 100 Kffz.

3) Set the VBW = 3 x RBW.

4) Detector = peak.

5) Ensure that the number of measurement points = span/RBW

6) Sweep time = auto couple.

7) Trace mode = max hold.

8) Allow trace to fully stabilize.

9) Use the peak marker function to determine the maximum amplitude level.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band
(excluding restricted frequency bands) are attenuated by at least the minimum requirements specified in
11.1 a) or 11.1 b). Report the three highest emissions relative to the limit.
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5.5.2.2 Conducted Spurious Emissions

Set the spectrum analyzer as follows:

1) 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.

Typically, several plots are required to cover this entire span.

2) RBW = 100 kiiz

3) VBW > RBW

4) Sweep = auto

5) Detector function = peak

6) Trace = max hold

7) Allow the trace to stabilize. Set the marker on the peak of any spurious emission recorded.

8) Each frequency found during preliminary measurements was re-examined and investigated.

The test-receiver system was set up to average, peak, and quasi-peak detector function with
specified bandwidth.

LO6L6COS T IN 1811,
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5.5.2.3 Radiated Spurious Emissions

1) The preliminary and final rdiated measurements were performed to determine the frequency
producing the maximum emissions in at a 10m anechoic chamber. The EUT was tested at a distance
3 meters.

2) The EUT was placed on the top of the 0.8-meter height, 1 x 1.5 meter non-metallic table. To find the
maximum emission levels, the height of a measuring antenna was changed and the turntable was
rotated 360°.

3) The antenna polarization was also changed from vertical to horizontal. The spectrum was scanned
from 9 kllz to 30 M using the loop antenna, and from 30 to 1 000 Miz using the TRILOG broadband
antenna, and from 1 000 Mk to 26 500 M using the horn antenna.

4) Each frequency found during preliminary measurements was re-examined and investigated. The
test-receiver system was set up to average, peak, and quasi-peak detector function with specified
bandwidth.

5) The 0.8m height is for below 1 G testing, and 1.5m is for above 1G testing.

Note

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kiz for Peak
detection (PK) and Quasi-peak detection (QP) at frequency below 1 Glz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 Mz for Peak

detection and frequency above 1 (lz.
3. The resolution bandwidth of test receiver/spectrum analyzer is 1 Mk and the video bandwidth is 3 Miz
for Average detection (AV) at frequency above 1 (liz. (Detector = RMS, Averaging type = power)

In case of duty cycle less than 98%, a duty cycle correction factor has to be added to the
measurement result.
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5.5.3 Test Result
- Complied

—

Band edge & Conducted Spurious Emissions was shown in figure 3 & 4.
Note: We took the insertion loss of the cable into consideration within the measuring instrument.

2. Measured value of the Field strength of spurious Emissions (Radiated)
3. lttested x,y and z — 3 axis each, mentioned only worst case data at this report.

* Noise was not measured. (Margin was more than 20 dB)

- Below 1 Gz data (worst-case: Middle channel 925.1 Mk)

Middle channe (925.1 M)

Frequency BZ?%%\'X;% Pol. Reading ?_32'; ér:lﬁ A;;i?(;‘ra Factor Result Limit Margin
[ME] [kllz] [V/H] | [dB(4V)] [dB] [dB] [dB] [dB]  [dB(uV/m)] [dB(:A/m)]| [dB]

Quasi-Peak DATA. Emissions below 30 Mk

0.56 H 4700 | 0.03 | -32.73 | 19.6 | -13.10 | 33.90 | 72.70 | 38.80

9
9.93 9 Vv 4010 | 0.77 | -82.67 | 19.7 | -12.20 | 27.90 | 69.50 | 41.60

LO6L6COS T IN 1811,

NOTE 1. Factor = Cable loss + Amplifier gain + Antenna factor

NOTE 2. Although these tests were performed other than open field test site, adequate comparison measurements
were confirmed against 30 m open field test site.
Therefore sufficient tests were made to demonstrate that the alternative site produces results that correlate
with the ones of tests made in an open field based on KDB 414788.
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Lowest channel (923.3 Mk)

Frequency BF;i%?/\i/\i/gt% Pol. Reading (i?)ks)lse égﬁ A;;i?;a Factor Result Limit Margin
[Mi] [kifz] [V/H] [dB(V)] [dB] [dB] [dB] [dB]  [dB(aV/m)] [dB(V/m)]| [dB]
Quasi-Peak DATA. Emissions below 1 Gz
31.94 120 V 45.80 1.12 -41.03 | 23.91 | -16.00 | 29.80 | 40.00 | 10.20
76.92 120 H 44.80 1.84 -32.36 | 12.92 | -17.60 | 27.20 | 40.00 | 12.80
127.97 120 V 45.30 2.44 -35.24 | 1790 | -14.90 | 30.40 | 43.50 | 13.10
159.98 120 V 51.90 2.77 -31.97 | 16.10 | -13.10 | 35.70 | 38.80 3.10
191.99 120 V 46.30 3.05 -34.01 | 15.26 | -15.70 | 30.60 | 43.50 | 12.90
224.00 120 V 46.80 3.31 -35.10 | 16.69 | -15.10 | 31.70 | 46.00 | 14.30

Middle channel (925.1 Mk)

Frequency Bii(c:i?/\i/\i/gt% Pol. Reading ?_22? ér:lﬁ A;;i?;a Factor Result Limit Margin
[MHz] [kliz] [V/H] [dB(V)] [dB] [dB] [dB] [dB] [dB(1V/m)] [dB(/V/m)] [dB]
Quasi-Peak DATA. Emissions below 1 Gz
95.96 120 \ 45.10 2.09 | -37.06 | 15.87 | -19.10 | 26.00 | 43.50 | 17.50
159.98 120 V 53.70 299 | -43.49 | 2740 | -13.10 | 40.60 | 43.50 2.90
191.99 120 V 44.60 3.44 | -52.30 | 33.16 | -15.70 | 28.90 | 43.50 | 14.60
224.00 120 V 50.00 3.31 -35.10 | 16.69 | -15.10 | 34.90 | 46.00 | 11.10
320.03 120 V 43.80 4.06 | -37.02 | 22.26 | -10.70 | 33.10 | 46.00 | 12.90

Highest channel (927.5 Mk)

Frequency BF;i%?/\i/\i/gtrh Pol. Reading ?_22? ér:lﬁ A;;i?;a Factor Result Limit Margin
[ME] [kfiz] [V/H] | [dB(&V)] [dB] [dB] [dB] [dB]  [dB(aV/m)] [dB(V/m)] | [dB]
Quasi-Peak DATA. Emissions below 1 Gz
95.96 120 V 43.60 2.09 -37.06 | 15.87 | -19.10 | 24.50 | 43.50 | 19.00
159.98 120 V 54.40 2.77 -31.97 | 16.10 | -13.10 | 41.30 | 43.50 2.20
224.00 120 V 45.20 3.31 -35.10 | 16.69 | -15.10 | 30.10 | 46.00 | 15.90
249.95 120 V 47.10 3.51 -35.21 | 18.20 | -13.50 | 33.60 | 46.00 | 12.40
256.01 120 V 45.70 3.55 -35.07 | 18.32 | -13.20 | 32.50 | 46.00 | 13.50

LO6L6COS T IN 1811,

NOTE 1. Factor = Cable loss + Amplifier gain + Antenna factor

NOTE 2. Although these tests were performed other than open field test site, adequate comparison measurements
were confirmed against 30 m open field test site.
Therefore sufficient tests were made to demonstrate that the alternative site produces results that correlate
with the ones of tests made in an open field based on KDB 414788.
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- Above 1 (lz data

Lowest channel (923.3 Mk)

Frequency BF;i%(\e/\i/\i/c(;}t% Pol. Reading ?_izlf égﬁ Al?::?c?ra DCCF | Factor | Result Limit Margin
[MHz] [kHz] [VH] | [dB(uV)] [dB] [dB] [dB] [dB] [dB]  [dB(uV/m)][dB(uV/m)]| [dB]

Peak DATA. Emissions above 1 (i

1 846.562 1000 H 49.94 | 3.28 | -32.83 | 27.19 - -2.36 | 47.58 | 74.00 | 26.42
2261.13" 1 000 H 43.98 | 3.61 | -33.00 | 28.30 - -1.09 | 42.88 | 74.00 | 31.12
2769.91'2 | 1000 H 44.05 | 3.97 | -34.49 | 29.26 - -1.26 | 42.80 | 74.00 | 31.20
3693.25'2 | 1000 \' 49.57 | 4.59 | -33.57 | 31.57 - 259 | 52.16 | 74.00 | 21.84
4616.31"2| 1000 H 4434 | 5.21 | -33.07 | 32.71 - 4.85 | 49.19 | 74.00 | 24.81
5539.09'2 | 1000 H 43.66 | 5.81 | -32.08 | 33.71 - 7.44 | 51.09 | 74.00 | 22.91

Average DATA. Emissions above 1 Gz

2261.13" 1000 H 40.91 | 3.61 | -33.00 | 28.30 - -1.09 | 39.82 | 54.00 | 14.18
2769.91'2 | 1000 H 40.98 | 3.97 | -34.49 | 29.26 - -1.26 | 39.72 | 54.00 | 14.28
3693.25'2 | 1000 Vv 45.09 | 4.59 | -33.57 | 31.57 - 2.59 | 47.68 | 54.00 | 6.32
4616.31"2| 1000 H 38.35 | 5.21 | -33.07| 32.71 - 4.85 | 43.20 | 54.00 | 10.80
5539.09'2 | 1000 H 39.42 | 5.81 | -32.08 | 33.71 - 7.44 | 46.86 | 54.00 | 7.14

LO6L6COS T IN 1811,

Factor = Cable loss + Amplifier gain + Antenna factor
) Restricted band
2) Harmonic
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Middle channel (925.1 Mk)

Frequency BF;%?/:/Y;% Pol. Reading (E?)lee ér:lﬁ A;;i?(;a DCCF | Factor | Result Limit Margin
[MHz] [kHz] [V/H] [dB(uW)] [dB] [dB] [dB] [dB] [dB] dB(uV/m)] [dB(uV/m)]| [dB]
Peak DATA. Emissions above 1 Gz
1729.01 1000 H 49.09 | 3.17 | -32.89 | 26.72 - -3.00 | 46.09 | 74.00 | 27.91
1 849.942 1 000 H 49.06 | 3.28 | -33.45| 27.20 - -2.97 | 46.09 | 74.00 | 27.91
2 435.50 1000 H 48.26 | 3.74 | -34.72 | 28.63 - -2.35 | 4591 | 74.00 | 28.09
3700.28" 1 000 \ 46.73 | 4.59 | -36.98 | 31.59 - -0.80 | 45.93 | 74.00 | 28.07
4625.31'2 | 1000 Vv 49.57 | 5.21 | -35.33 | 32.71 - 259 | 52.16 | 74.00 | 21.84
5096.97" 1 000 H 39.68 | 5.583 | -28.52 | 33.05 - 10.06 | 49.74 | 74.00 | 24.26
Average DATA. Emissions above 1 Gz
3 700.28" 1 000 Vv 45.56 | 4.59 | -36.98 | 31.59 - -0.80 | 44.76 | 54.00 | 9.24
4 625.31" 1 000 V 39.54 | 5.21 | -35.33 | 32.71 - 259 | 4213 | 54.00 | 11.87
5096.97" 1 000 H 28.40 | 5.583 | -28.52 | 33.05 - 10.06 | 38.46 | 54.00 | 15.54

LO6L6COS T IN 1811,

Factor = Cable loss + Amplifier gain + Antenna factor
) Restricted band
2) Harmonic
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Highest channel (927.5 Mk)

Frequency BF;%?/:/Y;% Pol. Reading (E?)lee ér:lﬁ A;;i?(;a DCCF | Factor | Result Limit Margin
[MHz] [kHz] [VIH] | [dB(uV)] [dB] [dB] [dB] [dB] [dB]  [dB(uV/m)][dB(uV/m)]| [dB]

Peak DATA. Emissions above 1 G

1728.97 1 000 Vv 46.97 | 3.17 | -32.86 | 26.72 - -2.97 | 44.00 | 74.00 | 30.00
1 855.28? 1000 H 4734 | 329 | -32.84 | 27.22 - -2.33 | 45.01 | 74.00 | 28.99
2 260.84" 1000 H 43.63 | 3.61 | -33.01 | 28.30 - -1.10 | 42.53 | 74.00 | 31.47
2 434.66 1 000 H 46.66 | 3.74 | -33.17 | 28.63 - -0.80 | 45.86 | 74.00 | 28.14
3710.13'2| 1000 \' 50.07 | 4.60 | -33.58 | 31.62 - 2.64 | 52.72 | 74.00 | 21.28
4 637.69'2 | 1000 vV 43.98 | 522 | -33.10 | 32.72 - 4.84 | 48.82 | 74.00 | 25.18

Average DATA. Emissions above 1 Gz

2 260.84" 1000 H 41.28 | 3.61 | -33.01 | 28.30 - -1.10 | 40.18 | 54.00 | 13.82
3710.13'2| 1000 Vv 46.02 | 4.60 | -33.58 | 31.62 - 2.64 | 48.66 | 54.00 | 5.34
4 637.69'2 | 1000 Vv 38.53 | 5.22 | -33.10 | 32.72 - 4.84 | 43.37 | 54.00 | 10.63

LO6L6COS T IN 1811,

Factor = Cable loss + Amplifier gain + Antenna factor
) Restricted band
2) Harmonic
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5.7.4 Test Plot
Figure 3. Plot of the Band-edge & Conducted Spurious Emissions

Lowest Channel (923.3 M)
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. ®
TUVRheinland
CERTIFIED
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Conducted Spurious Emissions
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Conducted Spurious Emissions
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5.6 Conducted Emission
5.6.1 Regulation

According to §15.207(a), for an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies, within the band 150 kiz to 30 Mz, shall not exceed the limits in the

following table, as measured using a 50 yH/50 Q line impedance stabilization network (LISN).
Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit applies at
the boundary between the frequency ranges.

o Conducted limit (dBxV)
Frequency of emission (Mtz) :
Qausi-peak Average
0.15-0.5 66 to 56 ~ 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

According to §15.107(a), for unintentional device, except for Class A digital devices, line conducted
emission limits are the same as the above table.

5.6.2 Measurement Procedure

1) The EUT was placed on a wooden table of size, 1 m by 1.5 m, raised 80 cm in which is located 40 cm
away from the vertical wall and 1.5m away from the side wall of the shielded room.

2) Each current-carrying conductor of the EUT power cord was individually connected through a
50Q/50uH LISN, which is an input transducer to a Spectrum Analyzer or an EMI/Field Intensity Meter,
to the input power source.

3) Exploratory measurements were made to identify the frequency of the emission that had the highest
amplitude relative to the limit by operating the EUT in a range of typical modes of operation, cable
position, and with a typical system equipment configuration and arrangement. Based on the
exploratory tests of the EUT, the one EUT cable configuration and arrangement and mode of
operation that had produced the emission with the highest amplitude relative to the limit was selected
for the final measurement.

LO6L6COS T IN 1811,

4) The final test on all current-carrying conductors of all of the power cords to the equipment that
comprises the EUT (but not the cords associated with other non-EUT equipment is the system) was
then performed over the frequency range of 0.15 Miz to 30 M.

5) The measurements were made with the detector set to PEAK amplitude within a bandwidth of 10 kiz or

to QUASI-PEAK and AVERAGE within a bandwidth of 9 k2. The EUT was in transmitting mode during
the measurements.
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5.6.3 Test Result
- Complied
Figure 6. plot of Conducted Emission

- Conducted worst-case data: Middle channel (925.1 Miz)

KCTL Inc
Shieldroom

<<Conducted Emission>>

Model : Standard

LO6L6COS T IN 1811,

Operator H Remark2
AG Power : Romarka
Temp.Humidity B Remark4
[dB(uv)]
80 — <B>
E Limit (QP)
70 E e Limit (CAV)
= Spectrum (N.AV)
60 Spectrum (N,PK)
= P Spectrum (L1.AV)
s0 | ol MQ gg:ggg‘rg gA}L{‘eﬁfm)
s &) A K e EnTemiaR
R i iy
20 ‘w\“ H‘\ ‘ Ll ﬂJ AN ?ﬁ ?ﬂ‘i '8 B , Final Item-AV(LT)
20 ;‘,‘
g.w;o - ‘ ‘1.000 ) ‘ b,(;OO ‘ - ‘ ‘10,000 - 30.000
Frequency [MHz]
Final Result
——— N Phase —
No. Frequency Reading Reading c.f Resul t Resul t Limit Limit Margin Margin
A QP CAV QP AV P CAV
[MHZ ] [dB(uV)] [dB(uv)l [dB] [aB(uv)] [dB(uv)] [dB(uv)] [dB(uV)] [aB] [dB]
1 0.15572 34.2 8.3 10.1 443 18.4 65.7 55.7 21.4 37.3
2 0.17444 32.5 7.7 10.4 42.9 18.1 64.7 54.7 21.8 36.6
3 0.25229 49.0 40.4 10.0 59.0 50.4 61.7 51.7 2.7 1.3
4 0.28047 33.4 5.5 10.0 43.4 15.5 60.8 50.8 17.4 35.3
5 0.49745 32.3 27.3 10.1 42 .4 37.4 56.0 46.0 13.6 8.6
6 16.22847 33.2 33.1 10.3 43.5 43.4 60.0 50.0 16.5 6.6
—— L1 Phase ——
No. Frequency Reading Reading c.f Resul t Resul t Limit Limit Margin Margin
CA QP CAV QP AV QP CAV
[MHz ] [dB(uv)] [dB(uv)] [dB] [dB(uv)] [dB(uv)] [dB(uv)] [dB(uV)] [dB] [dB]
1 0.2349 37.6 14.7 10.0 47 .6 24.7 62.3 52.3 14.7 27.6
2 0.26755 36.0 11.6 9.9 45.9 21.5 61.2 51.2 15.3 29.7
3 0.3765 38.6 30.1 10.1 48.7 40.2 58.4 48.4 9.7 8.2
4 0.6287 26.2 22.2 10.1 36.3 32.3 56.0 46.0 19.7 13.7
5 1.23379 23.4 18.5 10.1 33.5 28.6 56.0 46.0 22.5 17.4
6 1.4869 21.8 18.3 10.0 31.8 28.3 56.0 46.0 24.2 17.7
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6. Test equipment used for test

AN
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Equipment Name Manufacturer Model No. Serial No. Neétagal.
| Spectrum Analyzer R&S FSV40 100988 19.01.05
B EMITEST RECEIVER R&S ESCI 3 100710 18.08.24
B EMITEST RECEIVER R&S ESCI7 100732 18.08.24
B |Wideband Power Sensor R&S NRP-Z81 102398 19.01.31
| AC/DC Power Supply KIKUSUI PCR2000W GB001619 18.09.27

DNF
n Attenuator R&S pamplungsglied 31210 18.05.15
N-50 Ohm
| Signal Generator R&S SMR40 100007 18.05.15
B | Vector Signal Generator R&S SMBV100A 257566 19.01.05
| Horn Antenna ETS.lindgren 3115 62589 18.11.21
| Loop Antenna R&S HFH2-22 100355 20.01.31
[ ] Bilog Antenna SCHWARZBECK VULB9168 440 18.08.05
| Attenuator Agilent 8491A MY52461848 18.08.24
[ | AMPLIFIER SONOMA 310N 186280 18.04.06
| AMPLIFIER SONOMA 310N 344922 18.08.25
W | Broadband PreAmplifier | SCHWARZBECK BBV9718 216 18.08.01
m High Pass Fiter | anwright  WHICT0-1290 1500- 1 18.08.06
| Turn Table Innco Systems DT2000 79 -
| Antenna Mast Innco Systems MA4640-XP-ET - -
| Turn Table Innco Systems DT2000 79 -
| Antenna Mast Innco Systems MA4000-EP 303 -
B TWO-LINE V-NETWORK R&S ENV216 101352 18.08.25
| Cable Assembly RadiAll 2301761768000PJ - -
] Cable Assembly HUER+SUHNER | SUCOFLEX 104 MY4342/4 -
| Cable Assembly RadiAll 2301762000PJ 1724.66 -
| Cable Assembly Gigalane RF-400 - -
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