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1. Client information

Applicant: HUMAX Co., Ltd

HUMAX Village, 11-4, Sunae-dong, Bundang-gu,
Address:

Seongnam city, Gyeonggi-do, South Korea
Telephone number: +82-31 776 6748
Facsimile number: +82-31 776 6029
Contact person: In Seok, Seo / isseo@humaxdigital.com
Manufacturer: HUMAX Co., Ltd

HUMAX Village, 11-4, Sunae-dong, Bundang-gu,
Address:

Seongnam city, Gyeonggi-do, South Korea
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2. Laboratory information
Address

KCTL Inc.
480-5, Sin-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
Telephone Number: +82-70-5008-1016 Facsimile Number: +82-505-299-8311

Certificate

KOLAS No.: KT231

FCC Site Designation No.: KR0040

FCC Site Registration No.: 687132

VCCI Site Registration No.: R-3327, G-198, C-3706, T-1849
IC Site Registration No.:8035A-2
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3. Description of E.U.T.

3.1 Basic description

Applicant HUMAX Co., Ltd
. HUMAX Village, 11-4, Sunae-dong, Bundang-gu,
SO D Seongnam city, Gyeonggi-do, South Korea
Manufacturer HUMAX Co., Ltd

HUMAX Village, 11-4, Sunae-dong, Bundang-gu,

AR O T Seongnam city, Gyeonggi-do, South Korea

Type of equipment OTT BOX
Variant Model H3
Basic Model" L3
Serial number N/A

Y. Variant Model is to sell in Canada.
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3.2 General description

Frequency Range

2 412 Miz ~ 2 462 Mtz (802.11b/g/n_HT?20),

2 402 Mz ~ 2 480 Mtz (Bluetooth, Bluetooth Low Energy)
5180 Miz ~ 5240 Miz (802.11a/n_HT20)

5190 Mtz ~ 5 230 Mtz (802.11n_HT40)

5745 Mz ~ 5 825 Mz (802.11a/n_HT20),

5755 Miz ~ 5 795 Mz (802.11n_HT40)

Type of Modulation

802.11b: DSSS, 802.11a/g/n: OFDM,
Bluetooth: GFSK, n/4DQPSK, 8DPSK
Bluetooth Low Energy: GFSK

The number of channels

2.4 (fz: 11 ch (802.11b/g/n_HT20), 79 ch (Bluetooth),
40 ch (Bluetooth Low Energy)
5GHz: 5 150 Mtz Band: 4 (802.11a/n_HT20),
5 150 Miz Band: 2 (802.11n_HT40),
5725 Mz Band: 5 (802.11a/n_HT?20),
5725 Mtz Band: 2 (802.11n_HT40),

Type of Antenna

Chip Antenna

Antenna Gain

2.4 (z: 2.28 dBi (2 400 Mt ~ 2 483.5 M)
5 6llz: 2.54 dBi (5 150 Mz ~ 5 250 M)
3.22 dBi (5 725 Miz ~ 5 850 Miz)

Transmit Power

26.70 dBm

Power supply

DC 12V

Product SW/HW version

version 6.10.197.114 (r447587) FWID 01-8dde6027 / 1.0

Radio SW/HW version

version 6.10.197.114 (r447587) FWID 01-8dde6027 / 1.0

Test SW Version

rf test tool

RF power setting in TEST SW

b-15, g,n-16

Note : The above EUT information was declared by the manufacturer.
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3.3 Test frequency

Frequency
Lowest frequency 2 412 Mtz
Middle frequency 2 437 Mz
Highest frequency 2 462 M
3.4 Test Voltage
Mode Voltage
Norminal Voltage DC12V
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4. Summary of test results

4.1 Standards & results

FCC Rule IC Rule Parameter Report Test
Reference Reference Section Result
15.203, .
15.247(b)(4) - Antenna Requirement 5.1 C
15.247(b)(3) | RSS-247,5.4(4) Maximum Peak Output Power 52 C
15.247(e) RSS-247,5.2 Peak Power Spectral Density 53 C
15.247(a)(2) RSS-247,5.2 6 dB Channel Bandwidth 5.4 C
- RSS-247,5.2 Occupied Bandwidth 5.4 C
}2;328)) ’ RSS-247,5.5 Spurious Emission, 55 C
’ ’ RSS-GEN, 8.9, 10 Band Edge and Restricted bands )
15.209(a)
15.207(a) RSS-GEN, 8.8 Conducted Emissions 5.6 C
Note: C = complies
NC = Not complies
NT = Not tested
NA = Not Applicable
Note: The general test methods used to test this device is ANSI C63.10:2013
4.2 Uncertainty
Expanded
Measurement Item Uncertainty
U=KkUc (k=2)
Conducted RF power 1.44 dB
Conducted Spurious Emissions 1.52.dB

+4.94 dB, - 5.06 dB
+4.93 dB, - 5.05 dB
+4.97 dB, - 5.08 dB
+4.84 dB, - 4.96 dB

30 Mz ~ 300 M

Radiated Spurious Emissions

300 Mtz ~ 1 000 Mtz:

1 Gz ~ 25 GHz: +6.03 dB, - 6.05 dB
9 klilz ~ 150 Kliz: 3.75 dB
Conducted Emissions
150 kiiz ~ 30 MHz: 3.36 dB

KCTL-TIR001-003/0 Page: (8) /(111) Pages

This test report shall not be reproduced, except in full, without the written approval



KCTL

http:/www.ketl.co.kr Report No.: KCTL16-SFR0059

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 permanently attached chip antenna(internal antenna) on PCB.
The total directional peak gain of the antenna not exceeds 6.0 dBi

ANT 1 ANT 2

ANT Gain 2.28 dBi 2.28 dBi

According to KDB 662911 D01 Multiple Transmitter Output v02r01
- Directional gain = Gy + Array Gain, where Array Gain is as follows.

For power spectral density (PSD) measurements on all devices,
Array Gain = 10 log(NANT/Nss) dB.
Total gain = 5.29 dBi (individual gain(2.28 dBi) + Array gain(3.01 dBi))

For power measurements on IEEE 802.11 devices

Array Gain =0 dB (i.e., no array gain) for NanT < 2;

Array Gain =0 dB (i.e., no array gain) for channel widths > 40 Miz for any NanT;

Array Gain = 5 log(NaNT/Nss) dB or 3 dB, whichever is less, for 20-M channel widths with Nant > 5.
For power measurements on all other devices:

Array Gain = 10 log(NANT/Nss) dB.

Total gain = 2.28 dBi (individual gain(2.28 dBi) + Array gain(0 dBi))

KCTL-TIR001-003/0 Page: (9) /(111) Pages

This test report shall not be reproduced, except in full, without the written approval



KCTL

http:/www.ketl.co.kr Report No.: KCTL16-SFR0059

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 M,

2 400-2 483.5 Mz, 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 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

- Complied
-ANT 1
- 802.11b
Frequency Result Limit Margin Avarage Power
Shs [Mz] [dBm] [dBm] [B] [dBm]
Lowest 2412 19.48 30.00 10.52 15.67
Middle 2437 19.58 30.00 10.42 15.71
Highest 2 462 19.98 30.00 10.02 16.16
- 802.11g
Frequency Result Limit Margin Avarage Power
(Cligyael Mt] [dBm] [dBm] [dB] [dBm]
Lowest 2412 23.59 30.00 6.41 17.70
Middle 2437 24.09 30.00 591 17.64
Highest 2462 23.99 30.00 6.01 17.57
- 802.11n HT20
Frequency Result Limit Margin Avarage Power
Shans [MHz] [dBm] [dBm] [dB] [dBm]
Lowest 2412 23.99 30.00 6.01 17.55
Middle 2437 23.99 30.00 6.01 17.56
Highest 2462 23.89 30.00 6.11 17.49
-ANT 2
- 802.11b
Frequency Result Limit Margin Avarage Power
Cligramel Mt] [dBm] [dBm] [dB] [dBm]
Lowest 2412 18.88 30.00 11.12 15.05
Middle 2437 18.88 30.00 11.12 15.06
Highest 2462 19.08 30.00 10.92 15.30
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- 802.11g
Frequency Result Limit Margin Avarage Power
Channel Mz ] [dBm] [dBm] [dB] [dBm]
Lowest 2412 23.59 30.00 6.41 16.52
Middle 2437 23.69 30.00 6.31 16.45
Highest 2462 23.69 30.00 6.31 16.53

- 802.11n HT20

Channel Freﬁwlﬁze]ncy R[ZSI,;;Il]t Bg:nl]t I\/I[e(xjrB%in Avara[lignﬁower
Lowest 2412 23.48 30.00 6.52 16.39
Middle 2437 23.59 30.00 6.41 16.38
Highest 2462 23.48 30.00 6.52 16.44

- MIMO (ANT 1+2)

-802. 11n HT20

Ch 1 Frequency |Result ANT 1| Result ANT 2 Total Result Limit Margin AI;/(?\fvaegre
anne [MHz] [dBm] [dBm] [dBm] [dBm] [dB]
[dBm]
Lowest 2412 23.79 23.48 26.65 30.00 3.35 20.24
Middle 2 437 23.79 23.59 26.70 30.00 3.30 20.26
Highest 2462 23.79 23.38 26.60 30.00 3.40 20.12
NOTE:

1. Since the directional gain of Internal Antenna declared by the manufacturer (Gant =Ant 1: 2.28 dBi, Ant 2: 2.28 dB1i),
does not exceed 6.0 dBi , there was no need to reduce the output power.
2. 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 kilz < RBW < 100 Kklz.

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.

10) If measured value exceeds limit, reduce RBW (no less than 3 kilz) and repeat.
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5.3.3 Test Result

Complied
-ANT 1
802.11b
Result Result Limit Marein
Channel (RBW=100 ki) (RBW=3 kltz) (B3 ki : ng]
[dBm] [dBm]
Lowest 7.53 -6.63 8 14.63
Middle 7.57 -6.44 8 14.44
Highest 7.50 -6.05 8 14.05
802.11g
Result Result Limit Marei
Channel (RBW=100 ki) (RBW=3 Klfz) [ dBr;‘;‘kHZ] [Z%g]m
[dBm] [dBm]
Lowest 6.94 -6.70 8 14.70
Middle 6.98 -7.16 8 15.16
Highest 6.81 -6.73 8 14.73
802.11n HT20
Result Result Limit Marein
Channel (RBW=100 ki) (RBW=3 ki) (B3 k] [‘z];é]
[dBm] [dBm]
Lowest 7.00 -7.86 8 15.86
Middle 6.90 -7.25 8 15.25
Highest 6.93 -7.72 8 15.72
ANT 2
802.11b
Result Result Limit Marei
Channel (RBW=100 ki) (RBW=3 ki) [ dBnll;‘;‘kHZ] [Z%g]m
[dBm] [dBm]
Lowest 7.02 -6.91 8 14.91
Middle 7.03 -7.54 8 15.54
Highest 6.83 -7.17 8 15.17
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- 802.11g
Result Result Limit o
Channel (RBW=100 kifz) (RBW=3 kilz) [dBmy/3 K] [dB]
[dBm] [dBm]
Lowest 6.06 -8.76 8 16.76
Middle 6.22 -8.36 8 16.36
Highest 5.98 -8.40 8 16.40
-802.11n HT20
Result Result Limit Marei
Channel (RBW=100 ki) (RBW=3 ki) | dBH‘I/rg“M{Z] [Zng]m
[dBm] [dBm]
Lowest 6.07 -8.51 8 16.51
Middle 6.16 -8.20 8 16.20
Highest 6.05 -8.43 8 16.43
- MIMO (ANT 1+2)
-802.11n HT20
Result Result ANT 1| Result ANT 2| Total Result Limit Marei
Channel  |(RBW=100 kiz| (RBW=3 ki) | (RBW=3 k) | (RBW=3 kiiz) [ dBrr‘lr/‘;kHZ] [ac‘erg]‘“
[dBm] [dBm] [dBm] [dBm]
Lowest 7.14 -7.57 -8.99 -5.21 8 13.21
Middle 7.40 -7.42 -8.17 -4.78 8 12.78
Highest 7.03 -7.37 -8.52 -491 8 1291
NOTE:

1.

2.

Since the directional gain of the Internal Antenna declared by the manufacturer (Gant =Ant 1: 2.28 dBi, Ant 2: 2.28 dBi),
does not exceed 6.0 dBi, No needs to reduce the power spectral density.

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
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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 4002 483.5 Mz, and 5 725-5 850 Mz bands. The minimum 6 dB bandwidth shall
be at least 500 kifz.

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 kllz.

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.

5.4.2.2 DTS Channel Bandwidth Measurement Procedure-Option 2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kifz,

VBW >3 x RBW, peak detector with maximum hold) is implemented by the instrumentation function.
When using this capability, care shall be taken so that the bandwidth measurement is not influenced by
any intermediate power nulls in the fundamental emission that might be > 6 dB.
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5.4.3 Test Result

- Complied
-ANT 1
-802.11b
. Lo Occupied
Channel FreFMlg]ncy 6 dB B%;dmdth MHEMHI;]lmIt Bandwidth
[4] (99 % BW) [M]
Lowest 2412 8.99 0.50 10.24
Middle 2437 9.04 0.50 10.29
Highest 2 462 9.04 0.50 10.29
- 802.11g
. L Occupied
Channel Frecbllll]zency 6 dB B;I}I;dedth MlnMHI;Imlt Bandwidth
] (] ] (99 % BW) ]
Lowest 2412 15.78 0.50 17.03
Middle 2437 15.78 0.50 17.03
Highest 2 462 15.78 0.50 17.03
- 802.11n HT20
. Lo Occupied
Channel FreFMlg]ncy 6 dB Bawrl;dw1dth MnEMHI;]lmlt Bandwidth
[4] (99 % BW) [M]
Lowest 2412 16.73 0.50 18.03
Middle 2437 16.88 0.50 18.03
Highest 2 462 16.73 0.50 18.03
-ANT 2
-802.11b
. Lo Occupied
Channel Frequgncy 6 dB B%;dmdth MmMlelmlt Bandwidth
(] (] (] (99 % BW) [iiz]
Lowest 2412 9.04 0.50 10.29
Middle 2437 9.04 0.50 10.29
Highest 2 462 9.04 0.50 10.29
KCTL-TIR001-003/0 Page: (29 ) /(111) Pages

This test report shall not be reproduced, except in full, without the written approval



KCTL

http:/www.ketl.co.kr Report No.: KCTL16-SFR0059
- 802.11g
. L Occupied
Channel Fre%/llgncy 6 dB B%;dmdth MIHMHI;lmlt Bandwidth
L L] L (99 % BW) [Miz]
Lowest 2412 15.68 0.50 16.88
Middle 2437 15.83 0.50 16.88
Highest 2462 15.73 0.50 16.83

802.11n HT20

. .. Occupied
Channel FreqNE]Zency 6 dB BEZdWMth M1nmI];1m1t Bandwidth
Lowest 2412 16.53 0.50 17.78
Middle 2437 16.53 0.50 17.78
Highest 2462 16.53 0.50 17.78
- MIMO (ANT 1+2)
- 802.11n HT20
. L. Occupied
Channel Freq’;ﬂl;ncy 6 dB B;I}Illzdwmth Mlnmtlmlt Bandwidth
Lowest 2412 16.73 0.50 18.08
Middle 2437 16.53 0.50 18.03
Highest 2 462 16.53 0.50 18.03

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
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At i g,
W i
i3 diberr
CF 2.412 Gz _ 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | A YoV, | Function Function Resull I
[ 1 v GHz 3.”%5
M2 2.404208 GHz <0.76 dBm
eE] M2 15.684 MHz 0.51 dB
Middle Channel (2 437 Miz)
Multiview | spectrum + (asetman - |
Rel Level 3000 Sm  Offset 1.00 @ = REW 100 hriz
At 398 SWI 108ms = VBW 300Kk Mode Auto Sweep
TOf
1 A I#L'.[—w ks !
L")
1 kel MM
Akl . )
i3 diberr
CF 5437 Gz __ 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | Value l X 1 Function 1 Function Result J
m g aghd e 576 dbm
M2 1 2.429058 GHz =0.71 dBm
eE] M2 15.834 MHz 0.13 dB
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Highest Channel (2 462 i)

Hulliview | spectrum + (asetman - |
Rel Level 3000 Sm  Offset 1.00 @ = REW 100 hriz
At 398 SWI 108ms = VBW 300Kk Mode Auto Sweep
TOf
T A, _'_...-l..u'- L &
|
-‘l;“ ¢
';.Ir.. ph M
e FTm
i3 diberr
CF 5.967 Gz __ 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | A YoV, | Function 1 Function Resull I
[ 1 v GHz 3.“%5
M2 2.454158 GHz =0.83 dBm
eE] M2 15.734 MHz 0.53 dB

- 802.11n HT20_6 dB Bandwidth

Lowest Channel (2 412 M)

Multiview | spectrum + (asetman - |

Rel Level 3000 Sm  Offset 1.00 @ = REW 100 hriz

At 398 SWI 108ms = VBW 300Kk Mode Auto Sweep

TOf

) A L. ..L.-'..
e o B Ny A Yl Lo >
¥ v
g
T Y b S "

& g M Py,

o Vs
oo syl
40 dim

i3 diberr
CF 2.412 Gz _ 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table

Iype | Rel | Trc | Value l X 1 Function 1 Function Result J

[ 1 I.“%ﬂﬁ Sﬁ%ﬁ

M2 1 2.403608 GHz =0.79 dBm

o Mz 16.533 MHz 0.19 dB
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Middle Channel (2 437 Miz)

Multview | spectrum [« [spectuma [ - |
RelLevel 3000 &@m OMset |00 » REBW [00 kHz
Att 398 SWI 108me » VBW 200k Mode Auto Sweep
ToF
20 dBm, |
|
e | L3 0. S bl adidan TR
I, .
; LA o &
& 1 b o Sy i
40 die 1
CF 2,437 GHz 1001 Eli 5.0 MHz /S aﬂl 50.0 MH2
2 Marker Table
Type | Rel | Trc | | Yoy, | _Function Function Result I
[ 1 v GHz 5.90 dBm I
M2 1 2.428808 GHz 1.18 dBm
03 M2 | 16.533 MHz 0.30 dB

Highest Channel (2 462 Mtz)

Multview | spectrum [« [spectuma [ - |
Rel Level 3000 Sm  Offset 1.00 @ = REW 100 hriz
Att 3@ SWT 108ms s VBW 200kH:  Mode Auts Sweep
TOF
I llili_————N————
20 dBm, | :
|
o o | gt I e
¥ |
ia' N
- 5 ol T
NapJE W | e -‘,—v‘..
40 g
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | i A X | _Fusction Function Resull J
Ml 1 g 1z o |
M2 1 2.453808 GHz 0.99 dBm
or oMz 1 16.533 MHz 0.33
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- MIMO (ANT 1+2)
- 802.11n HT20_6 dB Bandwidth

Lowest Channel (2 412 M)

MultiView |5P9=lrllm [ :Ewunma _1
Rel Level 3000 Sm  Offset 1.00 @ = REW 100 hriz
At 398 SWI 108ms = VBW 300Kk Mode Sween
TOf
T s BB AAALLLLLLESS—— ————
1 B | M| : "
¢ "__m,'_-_q lrantand Y .-limlu.\p ""’"l-\l.
I
WA il e
4 i
5 diberr
40 i !
CF 2.412 Gz _ _i00ipis S.0MHz/ Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | o L Xs L Function 1 Function Result |
m g alieen €88 dm
M2 1 2.403608 GHz 0.48 dBm
eE] M2 1 16.733 MHz 0.21 dB
Middle Channel (2 437 Miz)
Multiview | Spectrum [ :Ewunma _1
Rel Level 3000 Sm  Offset 1.00 @ = REW 100 hriz
At 398 SWI 108ms = VBW 300Kk Mode Sween
TOf
S o - ol
=2
s
i T
Akl | ) ok
;
A i |
40 i +
CF 5437 Gz __ _i00ipis S.0MHz/ Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | X 1 Function 1 Function Result |
[ 1 v GHz GJ%
M2 1 2.428608 GHz 0,05 dBm
eE] M2 1 16.533 MHz 0.71 dB
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Highest Channel (2 462 i)

Multiview I Spectrum

E :Ewh'nm 2 \_1

RelLevel 3000 &m Offset 100 @ » REW (00 khz
Att 38 SWT 108n

G ms & VBW 300kH:  Mode Swesn

03 M2

16.533 MHz 0.23 dB

TOF
1 g | M|
I 1] A
P :,,,"If‘ e Pandnial,
1 LI
ol T
'I;i”v_- ..........
4 i
5 diberr
40 i !
CF 5.967 Gz __ _i00ipis S.0MHz/ Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | 2 aluic 1 Function Function Result |
ML 1 ¥ GHz G.%% dem
M2 1 2.453858 GHz 0.35 dBm

-ANT 1
- 802.11b_Occupied Bandwidth

Lowest Channel (2 412 M)

L )se 2 1]

[s

RelLevel 2000 ®&m Offset 100 & » REW 300 ki
Att X&8 SWT 10

1ms & VBW 1 MH:  Mode Auto Sweep

TOF
| M1 7.70 dBrr
24125000 GHa

40 dhen

CF 2.412 Gz _

1001 pts

S.0MHz/

Span 50.0 MHz

2 Marker Table

unction

Function Resull I

Iype | Rel | Trc |
M1 i
T 1

e
223 @m

Oct Bw

10.23576024 MHz
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Middle Channel (2 437 Miz)

JEC)

)

[s

RelLevel 2000 ®Bm  Ofset |
Att X&8 SWT 1

TDF

00 &8 = RBW 300 kHz

L01ms & VBW  1MHz  Mode Auto Sweep

(CF 2,437 GHz 1001 Eli 5.0 MHz/ M\ 50.0 Mb‘.
2 Marker Table
Iype | Rel | Trc | X 5 | _Function Function Resull J
- : $455 5 e 7,65 dbm |
T 1 2.4318551 GHz 206 dBm Ot Bw 10.28971029 MHz
12 1 2. GHz 3.3% &Bm

Highest Channel (2 462 Mtz)

JEC)

)

[s

RelLevel 2000 ®Bm  Olset
18 SWI

1.00 8 = RBW 300 kHz

Att F. L01ms & VBW  1MHz  Mode Auto Sweep
TOF
MI[L] 7.67 dilrr
| 24625000 GH,
10 dam | ; | KPR
“0 —
o W W'
4 dim —
40 e
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 Mz
2 Marker Table
JMLMJ_% n___.i__.,’x-v | _function Function Resull J
" -. Gz o7 tbn |
T 1 2.4564551 GHz 3.19 dm Ot B 10.28571029 MHz
T2 1 24671449 GHZ 3.52 B
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- 802.11g_Occupied Bandwidth
Lowest Channel (2 412 M)

)

[s

JEC)
1.00 8 = RBW 300 kHz

RelLevel 3000 ®Bm  Olset
Att &E swr

TDF

L01ms & VBW  1MHz  Mode Auto Sweep

._,,.,.“' i Ty, T
e, - e s L
A L, |

I »"J.--‘._._
4 i
5 diberr
...... |
CF 2412 GHz 1001 pts 5.0 Mz / Span 50.0 Mz
2 Marker Table

Iype | Rel | Trc | g | 2 1 _function L Function Result J

n e los e 1008 dom |

T 1 2.4035085 GHz 1.26 dBm Ot B 17.032967033 MHz

T2 1 24205415 GHz 2,74 dBm

Middle Channel (2 437 Miz)

[se L )se 2 ]
RelLevel 3000 ®Bm OMset |00 » RBW 300 kHz
Att 398 SWT 101mss VBW 1MH: Mode Auto Sweep
TDF
ML) 9,89 dBr

| 24397 GH]

20 dBm, |
= =
! -
! ! I“l
e | ey, ol
il | M
T | L
-i‘“““‘lv Y Ml
- |
5 dben |
,,,,,, I
CF 2,437 GHz 1001 pts 5.0 MHz /S M\ 50.0 MHz
2 Marker Table
Iype | Rel | Trc | 5 %_ | 2 | _function L Function Result J
m g 439945 eHr 5,69 dbm |
i 1 2.4 35 GHz 1.34 d@m e Bw 17.032967033 MHz
T2 1 2.4 sH 261 dBm
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Highest Channel (2 462 i)

[0 [ Jspectuma [ ]
Rel Level 3000 Bm  Offsel 100 = RBW 300 kHz
n:ll 3@ SWI 10lms s VBW 1M Mode Aulo Sweep
I MI[L] 1
20 dBm, |
v =
|
! i
|4 \J
Lt 4 T L
@ I e | : i
Jwh A
) |
|
CF 9967 Gtz ___i00ipis 50N Span S0.0 Mz
2 Marker Table . ’ J
R s e 1001 dbm —— oo
T 1 2,4535584 GHz 0.35 dBm Oct Bw 17.032967033 MHz
T2 1 24705914 GHz 2.21 dm
- 802.11n HT20_Occupied Bandwidth
Lowest Channel( 2 412 M)
[s» [ Jspectom2 [« [Sgecims [~ ]
Rel Level 3000 Bm  Offsel 100 = RBW 300 kHz
n:ll 3@ SWI 10lms s VBW 1M Mode Aulo Sweep
| MI[L] oA
20 dBm, |
A Tkl A *
" al ..\_.‘,-“’.k“’-lﬂ | et &, il
- Skt | A o~
i |
|
CF 2412 GHz 1001 pts 5.0 Mz / Span 50.0 Mz
2 Marker Table . ’ J
Trlxlw LRel | T:'c :xm “.:(0%. _Function L Function Result |
i 1 2403009 GHz 0.78 dBm Ot By 18.031968B032 MHz
T2 1 2.421041 Gz 174 gim
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Middle Channel (2 437 Miz)

[ )soectrum2 [ - pectmi |

[s

RelLevel 3000 ®Bm OMset |00 » RBW 300 kHz
Att 38 SWT 1

L01ms & VBW  1MHz  Mode Auto Sweep

TOf
| MiIf1]
20 dBm, |
| - :
1 v
|
A I T "W
A i | oy
20 0% 1
i |
40 e L
25 diber |
,,,,,, I
CF 2437 GHz 1001 pts 5.0 Mz / Span 50.0 Mz
2 Marker Table | |
=] LT “unction Resul
Db Re e o 551 dbm —— . e
T 1 2478009 GHz 1.63 dBm Ot B 18.031968032 MHz
T2 1 2.44804] Gz 1.67 Bm
Highest Channel (2 462 Mtz)
[s» [ Jspectoma [« [Speciums 1 |
Rel Level 3000 Bm  Offsel 100 = RBW 300 kHz
n.'l'l 398 SWT 101mss VBW 1MH: Mode Auto Sweep
 ToGmiEd Baduad——————— |
| mif1] 9.0 dBry
24635 G
20 dBm, |
| J e = §
—F §
A TR
P, il g, |
paf T | T,
JT,'n" Whiey, |
_ i
40 e
25 diber |
,,,,,, I
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 Mz
2 Marker Table | | |
- -,
Ime L B&L.Lll! z"égﬁﬁ e Qh%ﬁ _Function Function Resull |
T 1 2.4 Hz 0,68 dBm Ot By 18.031968032 MHz
12 1 2.4 GHD 2.24 dBm
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-ANT 2
- 802.11b_Occupied Bandwidth

Lowest Channel (2 412 M)

[se L Jse a [4]
RelLevel 2000 ®Bm  Ofset |00 » REBW 300 kHz
Att 2@ SWT 101ems s VBW 1Mz Mode Auls Sweep
TOf
| Toe@wsed bndvath— ———— I
| Mi[1] 7.22 dBim
0 da.
| h
|
A
B g
CF 2,417 GHz 1001 Eii 5.0 MHz /S g‘sg\ 50.0 MH2
2 Marker Table
Iype | Rel | Trc | X | Y-, | _Function L Function Result J
n : 24135 oz 7,23 dbm |
Tt 1 2.4D68551 GHz 3.44 dBm Oct Bw 10.28971029 MHz
T2 1 il GHz 3.63 Bm

Middle Channel (2 437 Miz)

) spectnmz [ ]

RelLevel 2000 ®Bm  Olset
Att x&E swr
TOF

1.00 &8 = RBW 300 khz
L01ms & VBW  1MHz  Mode Auto Sweep

12 1

CF 2,437 GHz 5.0 MHz /S g‘sg\ 50.0 MH2
2 Marker Table
Iype | Rel | Trc | | _Fusction L Function Result J
M1 i |
Tl I ot Bw 10.28971029 MH2
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Highest Channel (2 462 i)

[s» ) spectuma2 |
RelLevel 2000 Em  Oftset 100 ® = RBW 300 ke
At 2@ SWT 101ems s VBW 1Mz Mode Auls Sweep
T0F
| MiIf1]
0 da. |
o
[ 3 -
et A 1 it
40 e T
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | X | X 1 _Function L Function Result |
M1 T :w GHz 7.12 dBm |
T 1 2.4 Hz 3.74 dBm Ot Bw 10.28971029 MHz
T2 1 2.4 Hz 05 dBm

- 802.11g_Occupied Bandwidth
Lowest Channel (2 412 M)

[ ) spectnmz [ ]
Rel Level 3000 Bm  Oliset 100 &8 = REW 300 ke
Att 38 SWT 101mss VBW 1M Mode Auto Sweep
TOF

CF 2412 GHz __iibips .02/ Span 50.0 Mz
zmﬁ'ﬁgﬁ Irc | .Iﬁﬁf‘ | y- | _Function L Function Result J
:ll : : 24 ﬁ{f M; 15 2?;\ Oct Bw 16.883116883 MMz |
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Middle Channel (2 437 Miz)

[se L Jse 2 4]
RelLevel 3000 ®Bm OMset |00 » RBW 300 kHz
Att 398 SWT 101mss VBW 1MH: Mode Auto Sweep
TOf
mif1] 1 dBr
20 dBm, |
B X Pl L
| Y
e !
M PR | ™ il o
e L T
L A5t

Tx) Ao | ) 'l'.‘-'.\., L
40 diden- |-.. —
CF 2,437 GHz 1001 pts 5.0 MHz /S M\ 50.0 MHz
2 Marker Table

Iype | Rel | Trc | t‘t%ﬂ | A 1 _function L Function Result J

" e gadioae e w1 dem |

i 1 2 4 GHz 1.46 dBm Ot B 16.883116883 MHz

T2 1 24453416 GHz 1.57 dBm

Highest Channel (2 462 Mtz)

[s» L )se 2 4]
RelLevel 3000 Em  Offset 1008 = RBW 300 ke
Att I8 SWI 10Lms s VBW 1M Mode Auto Sweep
TOf
Mif1] 9.17 a8
| 2 4659460 GHa
20 dBm,
|
T
\ l
pal La "
i Ao I
T T

| et utt a n
P
4 i —
40 daen |
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 Mz
2 Marker Table

Iype | Rel | Trc | X 1 _Function L Function Result |

Ml 1 9.8% I

T 1 1.09 &Bm Ot B 16.833166833 MHz

T2 1 2.09 Bm
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- 802.11n HT20_Occupied Bandwidth

Lowest Channel (2 412 M)

[s» ) spectuma2 |
Rel Level 3000 Bm  Offsel 100 = RBW 300 kHz
At 398 SWI 101mss VBW 1M Mode Auto Sweep
T0F
| Toe@wsed ondviath— ————— I
| MI[L) 8.57 a8
20 dBm, |
I N
W I ol ke
s \4--|- e L ". ]
PandT Ny,
4 i |
40 i
CF 2412 GHz _ ) _ iooigps ) S.0MHz/ _ _ Span 50.0 Mz
2 Marker Table
Iype | Rel | Trc | 5 L Vo L Function 1 Function Result |
[ 1 2.‘{!%‘ Hz S.Y!l%ﬁ
T 1 2 GHz 1.09 &Bm Oct Bw 17.782217781 MHz
T2 1 2,4209911 GHz 1.32 g8m

Middle Channel (2 437 Miz)

[s» ) spectuma2 |
RelLevel 30,00 B Offset 1006 = REW 300 bt
At 398 SWI 101mss VBW 1M Mode Auto Sweep
T0F
| Toewsed bndvuath— ——— T
| MI[L) 8.6 a8
1 dam. |
. 1o
17 - 1|
70 o S \""-"'"‘-IL st r b AL, "
AL o
m e | Moy,
4 i |
PR
CF 2437 GHz_ ) _ iooigps ) S.0MHz/ _ _ Span 50.0 Mz
2 Marker Table
Iype | Rel | Trc | Value 1 YV, L Function 1 Function Result J
e g 08hE cn g.64 dbn
T 1 24281089 GHz 0.64 dBm Oct Bw 17.782217781 MHz
12 24453911 GHD 1.20 dBm
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Highest Channel (2 462 i)

[s» ) spectuma2 |
Rel Level 3000 Bm  Offsel 100 = RBW 300 kHz
Att 3@ SWT 101ems s VBW 1Mz Mode Auls Sweep
T0F
I MiIf1]
20 dBm, |
FOTSPNET I T S,

® e e iy L

T | i
R
A i |
5 diberr
40 i |
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table

Iype | Rel | Trc | Value A -, | _Fusction Function Resull J

m 40 o 651 dbm |

i 1 2 588 GHz 0.26 d8m ot Bw 17.782217782 MHz

12 1 2 GHz 1.96 dBm

- MIMO (ANT 1+2)

- 802.11n HT20_Occupied Bandwidth

Lowest Channel (2 412 M)

[s

ot ]

RelLevel 3000 ®Bm  Olset
Att &E swr

TOF

100 B = RBW 300 ki
101ms = VBW  1MHz  Mode Auto Sweep

12 1

| Mif1]
0 &
| -.
T )
o1 ol iyt VA
0 dn— A il i -
40 dim |
= dher
40 i |
CF 2,417 GHz 1001 Eli 5.0 MHz /S aﬂ\ 50.0 MH2
2 Marker Table
Iype | Rel | Trc | | _Fusction Function Resull J
M1 i |
i ot Bw 18.08191B082 MHz
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Middle Channel (2 437 Miz)

i ]

Att
TOF

RelLevel 3000 ®Bm  Olset 1.0
NS SWT 1

7
T L kit s
ANl Ak i Al
- T \ | Wy
A 4 | ke Y

o N,
4 i |---
5 diberr |'
CF 2,437 GHz 1001 Eii 5.0 MHz /S a‘sﬁ\ 50.0 MH2
2 Marker Table

Iype | Rel | Trc | -V 1 Y-¥, | _Function L Function Result J

w. 2439695 oz 5.92 dbm |

i 1 2.4280589 GHz 1.39 &m Ot Bw 18.031968B032 MHz

T2 1 24860909 GHz 2.87 dBm

Highest Channel (2 462 i)

2

_Jse i3]

Rel Level 30,00 B Offset
1

1.00 8 = RBW 300 kHz

tt L01ms & VBW  1MHz  Mode Auto Sweep
T0F
11[1] o. B
| e
20 dBm,
| L
| o far i, T
“J
e
o | L
{ pnatigeeliend T iy 'H’I-"M-.
| LN
wily
CF 2967 GHz 1001 pts 5.0 Mz / Span 50.0 MHz
2 Marker Table
Iype | Rel | Trc | 2 1 _Function L Function Result |
" = 10,08 dbm |
i 2 1.03 dBm et Bw 18.031968B032 MHz
12 | 2 2.32 d6m

KCTL-TIR001-003/0

Page: (51) /(111) Pages

This test report shall not be reproduced, except in full, without the written approval



KCTL

http:/www.ketl.co.kr Report No.: KCTL16-SFR0059

5.5 Spurious Emission, Band Edge, and Restricted bands

5.5.1 Regulation

According to §15.247(d), in any 100 kilz 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 kiz 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 (4V/m) Measurement distance (m)
0.009 - 0.490 2 400/F (klz) 300
0.490 - 1.705 24 000/F (kliz) 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 5472 Mz, 76-88 Mtz, 174-216 Mz or 470-806 Miz. 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:
Mz Mz Mz Gilz
0.009 -0.110 1642 -16.423 399.9 -410 45-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 535-5.46
2.1735-2.1905 16.804 25 - 16.804 75 960 — 1 240 725-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025 - 8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25 -4.207 75 73 -74.6 1645.5—-1646.5 93-95
6.215-6.218 74.8 -75.2 1660—-1710 10.6 - 12.7
6.267 75 - 6.268 25 108 - 121.94 1718817222 13.25-13.4
6.31175-6.31225 123 -138 2200-2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.524 75 - 156.525 25 2483.5-2 500 17.7-21.4
8.376 25 - 8.386 75 156.7 - 156.9 2690 -2 900 22.01-23.12
8.414 25 -8.414 75 162.0125-167.17 3260-3267 23.6-24.0
12.29 - 12.293 167.72 -173.2 3332-3339 31.2-31.8
12.519 75 -12.520 25 240 - 285 3345.8 -3 358 36.43 - 36.5
12.576 75 - 12.577 25 322-3354 3600 —4 400 Above 38.6
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 Miz, 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 Kifz.

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 Kkikz.

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 Kz

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.
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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 klfz to
30 Mz using the loop antenna, and from 30 to 1 000 Miz using the TRILOG broadband antenna, and from 1 000 Mz

to 26 500 Miz 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 Kz for Peak detection
(PK) and Quasi-peak detection (QP) at frequency below 1 (liz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 M for Peak detection and
frequency above 1 (lz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 Mz and the video bandwidth is 3 M for

Average detection (AV) at frequency above 1 (flz. (Detector = RMS, Averaging type = power)
A duty cycle correction factor has to be added to the measurement result.

-ANT 1,2
- 802.11b
Multiview Spectrum z ,[Spectrum 2 ;‘[Speclrum 3 ul
Fef Level 2000 dm Offset 1.00 cB » REW 1 hHz BGL
ALt ZOd43 = GWT  14mg = VBW | MRz
| GV 10001 pis T4 s/ |
2 Marker Table
_Tyns | Ref | Trs | -Walue L ¥-Yalug | Functign 1 Funglion Result |
] ] 2.1678 ms 9.01 dBm
o2 i i 8.4148 s -0.82 dB
03 ML 8.4484 ms 0.22 dB
- Notey) : period : 8.448 ms, On time : 8.415 ms
- Notes : DCCF = 10 log(1 / x) = 10 log(8.448 / 8.415) = 0.02, x = 0.99
- Notes) : 802.11b is a continuous transmission (duty cycle >=98 %)"
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- 802.11g

Waliview [Spectum [« Jspectruma -]

Ref Level 2000 &2m  Offset 100 cE = REW 1 MHz
IR e SWT 2ms = WBW 1 MHz

AL
TRG:VID TOF

-17.000.c1

cr 2,417 Grz 10001 pts 200.0 psf
2 Marker Table | | , I“
Type | Ref | Tro H-Walue I-y_ai 13 Function l Function By
i i 238.4 jis 6.24 dBin
02 oMl 1.3876 ms 0,16 dB
0l Mt 1.436 s 0.57 dB

- Noteyy : period : 1.436 ms, On time : 1.388 ms
- Notey) : DCCF =10 log(1 / x) = 10 log(1.436 / 1.388) =0.15, x = 0.97

-802.11n HT20

o Tma)

* RBW 1 Mz
Zms = VBW 1 MHz

Multiview - [ spectrum
RelLevel 3000 Bm  Offset 1.00
At 3068 = SWT 2
TR VD

st = 3 1 i 1= B T
2 Marker Table
Iype | Rel | Trc Aovalie Il X L Function l Function Result.
M o 276.8 ps 6.34 dBm )
D2 M1 1.288 ms -1.74 dB
D3 M| ] 1.3354 ms -0.46 dB

- Notey) : period : 1.335 ms, On time : 1.288 ms
- Notey) : DCCF =10 log(1 / x) =10 log(1.335/1.288) = 0.16, x = 0.96
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- MIMO (ANT 1+2)

-802.11n HT20

Multiview [Spectrum mj Spectrum 2 4 1

Fef Level 3000 dim Offset 1.00 46 © REW | bk BGL
At
TRC:WID TOF

22 SWT 105 me = VBW | Mez

EI' 2,412 GHe 10001 pls 1050 ps/
2 Marker Table
Type | Ref | Trs | H-Malus: ‘f-\‘atlfa_: | Functign I Funstion Resul |
M1 ] 250,76 ps 5.62 dBm
oM 655.075 jis 1.48 dB
03 M 703.795 js 0,86 dB

- Notey) : period : 0.704 ms, On time : 0.655 ms
- Notey) : DCCF = 10 log(1 / x) = 10 1log(0.704 / 0.655) = 0.31, x = 0.93
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5.5.3 Test Result
- Complied

1. 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. Ittested 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: 802.11n HT20_ MIMO (ANT 1+2))

Middle channel (2 437 M)

Receiver . . .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[MHz] [KHz] [V/H] [dB(V)] [dB] [dB(xV/m)] | [dB(4V/m)] [dB]
Quasi-Peak DATA. Emissions below 30 Mk
Below Not
30.00 Detected ) ) ) ) ) )
Quasi-Peak DATA. Emissions below 1 Gz
254.92 120 H 39.60 -16.40 23.20 46.00 22.80
636.74 120 \Y 34.50 -7.40 27.10 46.00 18.90
765.02 120 \Y 35.60 -6.20 29.40 46.00 16.60
Above Not ) i ) i ) i
800.00 Detected

Note: Worst value of noise floor was recorded.
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- Above 1 @z data

-ANT 1

802.11b_Lowest channel (2 412 M)

Frequency Blziflit/\i/celih Pol. Reading Factor DCCF Result Limit Margin

[Mz] [klz] [V/H] | [dBuY)] [dB] [dB] [dB(uV/m)] | [dB(uV/m)] [dB]
Peak DATA. Emissions above 1 Gz

1 589.75 1 000 H 46.60 -1.90 - 44.70 74.00 29.30

1 635.00 1 000 H 45.20 -1.60 - 43.60 74.00 30.40

1 804.25 1 000 H 41.00 0.50 - 41.50 74.00 32.50

1 908.00 1 000 H 54.50 1.00 - 55.50 74.00 18.50

2337.75Y 1 000 H 52.90 3.40 - 56.30 74.00 17.70

6 911.25 1 000 H 37.90 9.40 - 47.30 74.00 26.70

Above Not
7 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz

1 589.75 1 000 H 30.30 -1.90 - 28.40 54.00 25.60

1 635.00 1 000 H 31.20 -1.60 - 29.60 54.00 24.40

1 804.25 1 000 H 30.90 0.50 - 31.40 54.00 22.60

1 908.00 1 000 H 27.80 1.00 - 28.80 54.00 25.20

2337.75Y 1 000 H 45.30 3.40 - 48.70 54.00 5.30

6 911.25 1 000 H 29.20 9.40 - 38.60 54.00 15.40

Above Not
7 000.00 Detected ) ) ) ) ) )
D Restricted band.
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802.11b_Middle channel (2 437 Miz)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [kifz] [VH] | [dBuV)] [dB] [dB] [dB(AV/m)] | [dB(A/m)] [dB]
Peak DATA. Emissions above 1 (fz
1260.25 1 000 H 42.40 -1.80 - 40.60 74.00 33.40
1 .590.00 1 000 H 45.10 -1.90 - 43.20 74.00 30.80
1 908.25 1 000 H 50.20 1.00 - 51.20 74.00 22.80
2 845.00 1 000 H 43.40 3.70 - 47.10 74.00 26.90
4 873.13 1 000 \ 38.10 9.20 - 47.30 74.00 26.70
10 633.12 1 000 \ 32.50 19.00 - 51.50 74.00 22.50
14 158.12 1 000 H 34.30 24.40 - 58.70 74.00 15.30

Above Not
15 000.00 Detected

Average DATA. Emissions above 1 Gz

1260.25 1 000 H 30.10 -1.80 - 28.30 54.00 25.70
1 590.00 1 000 H 30.60 -1.90 - 28.70 54.00 25.30
1 908.25 1 000 H 34.60 1.00 - 35.60 54.00 18.40
2 845.00 1 000 H 32.50 3.70 - 36.20 54.00 17.80
4 873.13 1 000 \Y 28.70 9.20 - 37.90 54.00 16.10
10 633.12 1 000 \Y 24.00 19.00 - 43.00 54.00 11.00
14 158.12 1 000 H 22.70 24.40 - 47.10 54.00 6.90
Above Not
15 000.00 Detected ) ) ) ) ) )
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802.11b_Highest channel (2 462 M)

Frequency Biflfi:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1131.00 1 000 H 42.80 -1.70 - 41.10 74.00 32.90
1286.75 1 000 H 43.30 -1.80 - 41.50 74.00 32.50
1 590.75 1 000 H 45.10 -1.90 - 43.20 74.00 30.80
1 908.00 1 000 \% 46.30 1.00 - 47.30 74.00 26.70
2 498.25V 1 000 H 50.40 3.60 - 54.00 74.00 20.00
4 635.00 1 000 H 36.60 9.40 - 46.00 74.00 28.00
492375 1 000 H 39.20 9.20 - 48.40 74.00 25.60
6 948.75 1 000 H 36.70 13.80 - 50.50 74.00 23.50
Above Not
7 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1131.00 1 000 H 31.00 -1.70 - 29.30 54.00 24.70
1286.75 1 000 H 32.30 -1.80 - 30.50 54.00 23.50
1 590.75 1 000 H 32.40 -1.90 - 30.50 54.00 23.50
1 908.00 1 000 \Y 36.20 1.00 - 37.20 54.00 16.80
2 498.25Y 1 000 H 45.20 3.60 - 48.80 54.00 5.20
4 635.00 1 000 H 25.90 9.40 - 35.30 54.00 18.70
4923.75 1 000 H 26.00 9.20 - 35.20 54.00 18.80
6 948.75 1 000 H 26.40 13.80 - 40.20 54.00 13.80
Above Not
7 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802.11g_L owest channel (2 412 M)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin

[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz

1 589.75 1 000 H 47.70 -1.90 - 45.80 74.00 28.20

1 635.25 1 000 H 44.30 -1.60 - 42.70 74.00 31.30

1 908.75 1 000 H 47.10 1.00 - 48.10 74.00 25.90

1 935.50 1 000 H 46.10 1.40 - 47.50 74.00 26.50

2 389.75Y 1 000 H 65.80 3.50 - 69.30 74.00 4.70

4 820.63 1 000 H 39.60 9.40 - 49.00 74.00 25.00

Above Not
5 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz

1 589.75 1 000 H 31.60 -1.90 0.15 29.85 54.00 24.15

1 635.25 1 000 H 30.40 -1.60 0.15 28.95 54.00 25.05

1 908.75 1 000 H 31.30 1.00 0.15 32.45 54.00 21.55

1 935.50 1 000 H 30.60 1.40 0.15 32.15 54.00 21.85

2 389.75V 1 000 H 46.10 3.50 0.15 49.75 54.00 4.25

4 820.63 1 000 H 27.50 9.40 0.15 37.05 54.00 16.95

Above Not
5 000.00 Detected ) ) ) ) ) ) )
D Restricted band.

KCTL-TIR001-003/0

Page: (63 ) /(111) Pages

This test report shall not be reproduced, except in full, without the written approval




KCTL

http:/www.ketl.co.kr Report No.: KCTL16-SFR0059

802.11g_Middle channel (2 437 M)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1921.00 1 000 H 46.70 1.20 - 47.90 74.00 26.10
1 587.00 1 000 H 43.00 -2.00 - 41.00 74.00 33.00
1126.25 1 000 H 42.80 -1.70 - 41.10 74.00 32.90
2 049.25 1 000 H 40.60 2.60 - 43.20 74.00 30.80
3178.13 1 000 \% 42.10 4.80 - 46.90 74.00 27.10
6 086.88 1 000 \% 38.10 10.00 - 48.10 74.00 25.90
Above Not
7 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1921.00 1 000 H 31.20 1.20 0.15 32.55 54.00 21.45
1 587.00 1 000 H 31.90 -2.00 0.15 30.05 54.00 23.95
1126.25 1 000 H 31.70 -1.70 0.15 30.15 54.00 23.85
2 049.25 1 000 H 30.80 2.60 0.15 33.55 54.00 20.45
3178.13 1 000 \% 28.30 4.80 0.15 33.25 54.00 20.75
6 086.88 1 000 \% 26.50 10.00 0.15 36.65 54.00 17.35
Above Not

7 000.00 Detected ) ) ) ) ) ) )
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802.11g_Highest channel (2 462 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1591.50 1 000 H 44.50 -1.90 - 42.60 74.00 31.40
1 695.75 1 000 H 45.30 -1.10 - 44.20 74.00 29.80
1731.75 1 000 \% 55.10 -0.70 - 54.40 74.00 19.60
2 484.25Y 1 000 H 68.70 3.60 - 72.30 74.00 1.70
4723.13 1 000 \% 36.20 9.80 - 46.00 74.00 28.00
6973.13 1 000 \% 36.10 13.80 - 49.90 74.00 24.10
Above Not
7 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
1591.50 1 000 H 30.60 -1.90 0.15 28.85 54.00 25.15
1 695.75 1 000 H 31.30 -1.10 0.15 30.35 54.00 23.65
1731.75 1 000 \% 28.60 -0.70 0.15 28.05 54.00 25.95
2 484.25D 1 000 H 46.95 3.60 0.15 50.70 54.00 3.30
4723.13 1 000 \% 26.30 9.80 0.15 36.25 54.00 17.75
6973.13 1 000 \% 26.30 13.80 0.15 40.25 54.00 13.75
Above Not
7 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802.11n HT20_Lowest channel (2 412 Mk)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin

[MHz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz

1 590.25 1 000 H 45.00 -1.90 - 43.10 74.00 30.90

1716.50 1 000 \% 50.00 -0.90 - 49.10 74.00 24.90

1729.75 1 000 \% 52.30 -0.70 - 51.60 74.00 22.40

1 908.25 1 000 H 53.60 1.00 - 54.60 74.00 19.40

2 389.50V 1 000 H 62.10 3.50 - 65.60 74.00 8.40

4351.88 1 000 \% 37.30 8.10 - 45.40 74.00 28.60

6 930.00 1 000 \% 36.20 13.70 - 49.90 74.00 24.10

Above Not
7 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz

1590.25 1 000 H 29.50 -1.90 0.16 27.76 54.00 26.24

1716.50 1 000 \% 29.40 -0.90 0.16 28.66 54.00 25.34

1729.75 1 000 \% 29.20 -0.70 0.16 28.66 54.00 25.34

1 908.25 1 000 H 30.50 1.00 0.16 31.66 54.00 22.34

2 389.50V 1 000 H 42.30 3.50 0.16 45.96 54.00 8.04

4351.88 1 000 \% 29.30 8.10 0.16 37.56 54.00 16.44

6 930.00 1 000 \% 26.70 13.70 0.16 40.56 54.00 13.44

Above Not
7 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802. 11n HT20_Middle channel (2 437 M)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [kifz] [V/H] | [dB(V)] [dB] [dB] [dB(AV/m)] | [dB(A/m)] [dB]
Peak DATA. Emissions above 1 (fz
1 265.00 1 000 H 42.70 -1.80 - 40.90 74.00 33.10
1 .590.00 1 000 H 46.80 -1.90 - 44.90 74.00 29.10
1719.50 1 000 )\ 54.60 -0.80 - 53.80 74.00 20.20
1732.25 1 000 H 50.10 -0.70 - 49.40 74.00 24.60
1 954.00 1 000 H 42.70 1.60 - 44.30 74.00 29.70
4631.25 1 000 \ 36.40 9.40 - 45.80 74.00 28.20
8197.50 1 000 )\ 34.60 15.30 - 49.90 74.00 24.10
Above Not

7 000.00 Detected
Average DATA. Emissions above 1 Gz

1 265.00 1 000 H 31.40 -1.80 0.16 29.76 54.00 24.24
1 590.00 1 000 H 32.30 -1.90 0.16 30.56 54.00 23.44
1719.50 1 000 \Y 29.20 -0.80 0.16 28.56 54.00 25.44
1732.25 1 000 H 28.90 -0.70 0.16 28.36 54.00 25.64
1 954.00 1 000 H 28.90 9.40 0.16 38.46 54.00 15.54
4 631.25 1 000 \Y 27.10 15.30 0.16 42.56 54.00 11.44
8197.50 1 000 \Y - - - - - -
Above Not
7 000.00 Detected )
D Restricted band.
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802.11n HT20_Highest channel (2 462 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin

[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz

1 590.00 1 000 H 44.70 -1.90 - 42.80 74.00 31.20

1 954.00 1 000 H 43.40 1.60 - 45.00 74.00 29.00

2 484.75Y 1 000 H 64.30 3.60 - 67.90 74.00 6.10

3821.25 1 000 H 36.80 7.00 - 43.80 74.00 30.20

4 826.25 1 000 H 36.90 9.40 - 46.30 74.00 27.70

6 877.50 1 000 \% 36.20 13.60 - 49.80 74.00 24.20

Above Not
7 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1 590.00 1 000 H 29.40 -1.90 0.16 27.66 54.00 26.34
1 954.00 1 000 H 30.30 1.60 0.16 32.06 54.00 21.94
2 484.75Y 1 000 H 45.80 3.60 0.16 49.56 54.00 4.44
3 821.25 1 000 H 25.80 7.00 0.16 32.96 54.00 21.04
4 826.25 1 000 H 26.30 9.40 0.16 35.86 54.00 18.14
6 877.50 1 000 \Y 25.90 13.60 0.16 39.66 54.00 14.34

Above Not

7 000.00 Detected ) ) ) ) ) ) )

D Restricted band.
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-ANT 2
802.11b_Lowest channel (2 412 M)
Receiver . . .
Frequency Bandwidth Pol. Reading Factor DCCF Result Limit Margin
[Miz] [kttz] [V/H] | [dB(\)] [dB] [dB] [dB(A/m)] | [dB(A/m)] [dB]
Peak DATA. Emissions above 1 (ifz
1 908.50 1 000 H 48.50 1.00 - 49.50 74.00 24.50
1 .590.00 1 000 H 44.30 -1.90 - 42.40 74.00 31.60
2338.25Y 1 000 H 53.50 3.40 - 56.90 74.00 17.10
5092.50 1 000 )\ 36.20 10.00 - 46.20 74.00 27.80
6354.38 1 000 )\ 37.30 12.60 - 49.90 74.00 24.10
6 975.00 1 000 H 36.30 13.80 - 50.10 74.00 23.90
Above Not ) ) ) i ) ) )
7 000.00 Detected

Average DATA. Emissions above 1 Giiz

1 908.50 1 000 H 36.60 1.00 - 37.60 54.00 16.40
1 590.00 1 000 H 30.30 -1.90 - 28.40 54.00 25.60
2 338.25D 1 000 H 46.30 3.40 - 49.70 54.00 4.30
5092.50 1 000 \% 26.50 10.00 - 36.50 54.00 17.50
6 354.38 1 000 \Y4 26.80 12.60 - 39.40 54.00 14.60
6 975.00 1 000 H 25.80 13.80 - 39.60 54.00 14.40
Above Not
7 000.00 Detected ) ) ) ) ) )
D Restricted band.
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802.11b_Middle channel (2 437 Miz)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin

[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz

1716.50 1 000 H 57.30 -0.90 - 56.40 74.00 17.60

1 908.25 1 000 H 48.60 1.00 - 49.60 74.00 24.40

1 590.25 1 000 H 47.20 -1.90 - 45.30 74.00 28.70

6 195.00 1 000 \% 36.20 12.40 - 48.60 74.00 25.40

6926.25 1 000 \% 37.80 13.70 - 51.50 74.00 22.50

6 952.50 1 000 H 36.60 13.80 - 50.40 74.00 23.60

Above Not
7 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1716.50 1 000 H 29.60 -0.90 - 28.70 54.00 25.30
1 908.25 1 000 H 30.70 1.00 - 31.70 54.00 22.30
1 590.25 1 000 H 29.30 -1.90 - 27.40 54.00 26.60
6 195.00 1 000 \Y 26.80 12.40 - 39.20 54.00 14.80
6 926.25 1 000 \Y 37.50 13.70 - 51.20 54.00 2.80
6 952.50 1 000 H 26.40 13.80 - 40.20 54.00 13.80
Above Not

7 000.00 Detected ) ) ) ) ) )

KCTL-TIR001-003/0 Page: (70) /(111) Pages

This test report shall not be reproduced, except in full, without the written approval



KCTL

http://www.kctl.co.kr

Report No.: KCTL16-SFR0059

802.11b_Highest channel (2 462 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1731.25 1 000 H 53.10 -0.70 - 52.40 74.00 21.60
1 908.75 1 000 \% 48.70 1.00 - 49.70 74.00 24.30
2 484.25Y 1 000 H 50.90 3.60 - 54.50 74.00 19.50
5154.38 1 000 \% 36.20 10.00 - 46.20 74.00 27.80
6 030.00 1 000 H 35.60 12.20 - 47.80 74.00 26.20
6 896.25 1 000 H 36.80 13.60 - 50.40 74.00 23.60
Above Not
7 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
1731.25 1 000 H 29.50 -0.70 - 28.80 54.00 25.20
1 908.75 1 000 \% 30.20 1.00 - 31.20 54.00 22.80
2 484.25D 1 000 H 41.40 3.60 - 45.00 54.00 9.00
5154.38 1 000 \% 26.20 10.00 - 36.20 54.00 17.80
6 030.00 1 000 H 26.30 12.20 - 38.50 54.00 15.50
6 896.25 1 000 H 26.80 13.60 - 40.40 54.00 13.60
Above Not
7 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802.11g_L owest channel (2 412 M)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin

[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz

1 590.75 1 000 H 47.20 -1.90 - 45.30 74.00 28.70

1732.50 1 000 H 53.30 -0.70 - 52.60 74.00 21.40

1 908.00 1 000 H 52.00 1.00 - 53.00 74.00 21.00

2 388.50V 1 000 H 64.70 3.50 - 68.20 74.00 5.80

5311.88 1 000 H 37.60 9.70 - 47.30 74.00 26.70

6 708.75 1 000 H 36.90 13.10 - 50.00 74.00 24.00

Above Not
7 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz

1 590.75 1 000 H 32.30 -1.90 0.15 30.55 54.00 23.45

1732.50 1 000 H 29.60 -0.70 0.15 29.05 54.00 24.95

1 908.00 1 000 H 29.40 1.00 0.15 30.55 54.00 23.45

2 388.50V 1 000 H 46.85 3.50 0.15 50.50 54.00 3.50

5311.88 1 000 H 26.80 9.70 0.15 36.65 54.00 17.35

6 708.75 1 000 H 26.40 13.10 0.15 39.65 54.00 14.35

Above Not
7 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802.11g_Middle channel (2 437 M)

Frequency BRafl((:i:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1592.25 1 000 H 46.90 -1.90 - 45.00 74.00 29.00
1 908.00 1 000 \% 49.60 1.00 - 50.60 74.00 23.40
3178.13 1 000 H 42.10 4.80 - 46.90 74.00 27.10
4 680.00 1 000 H 35.50 9.70 - 45.20 74.00 28.80
5210.63 1 000 H 36.70 9.90 - 46.60 74.00 27.40
6 453.75 1 000 H 37.10 12.70 - 49.80 74.00 24.20
Above Not
7 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1592.25 1 000 H 30.60 -1.90 0.15 28.85 54.00 25.15
1 908.00 1 000 \Y 29.30 1.00 0.15 30.45 54.00 23.55
3178.13 1 000 H 28.90 4.80 0.15 33.85 54.00 20.15
4 680.00 1 000 H 26.10 9.70 0.15 35.95 54.00 18.05
5210.63 1 000 H 26.50 9.90 0.15 36.55 54.00 17.45
6 453.75 1 000 H 26.80 12.70 0.15 39.65 54.00 14.35
Above Not

7 000.00 Detected ) ) ) ) ) ) )
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802.11g_Highest channel (2 462 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1 588.00 1 000 H 45.00 -2.00 - 43.00 74.00 31.00
1907.75 1 000 H 49.70 1.00 - 50.70 74.00 23.30
2 484.50V 1 000 H 66.50 3.60 - 70.10 74.00 3.90
7241.25 1 000 \% 34.90 13.60 - 48.50 74.00 25.50
9223.12 1 000 \% 34.60 16.00 - 50.60 74.00 23.40
11 210.62 1 000 \% 34.90 19.90 - 54.80 74.00 19.20
Above Not
12 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
1 588.00 1 000 H 30.10 -2.00 0.15 28.25 54.00 25.75
1907.75 1 000 H 33.80 1.00 0.15 34.95 54.00 19.05
2 484.50V 1 000 H 46.85 3.60 0.15 50.60 54.00 3.40
7241.25 1 000 \% 24.50 13.60 0.15 38.25 54.00 15.75
9223.12 1 000 \% 23.80 16.00 0.15 39.95 54.00 14.05
11210.62 1 000 \% 24.20 19.90 0.15 44.25 54.00 9.75
Above Not
12 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802.11n HT20_Lowest channel (2 412 Mk)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1 590.00 1 000 H 47.50 -1.90 - 45.60 74.00 28.40
1 908.25 1 000 H 49.90 1.00 - 50.90 74.00 23.10
2 388.50V 1 000 H 61.60 3.50 - 65.10 74.00 8.90
5692.50 1 000 \% 35.10 10.50 - 45.60 74.00 28.40
7 991.25 1 000 \% 33.90 14.50 - 48.40 74.00 25.60
9206.25 1 000 \% 35.40 16.00 - 51.40 74.00 22.60
Above Not
10 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
1 590.00 1 000 H 30.50 -1.90 0.16 28.76 54.00 25.24
1 908.25 1 000 H 31.90 1.00 0.16 33.06 54.00 20.94
2 388.50V 1 000 H 44.50 3.50 0.16 48.16 54.00 5.84
5692.50 1 000 \% 25.60 10.50 0.16 36.26 54.00 17.74
7991.25 1 000 \% 23.70 14.50 0.16 38.36 54.00 15.64
9206.25 1 000 \% 26.30 16.00 0.16 42.46 54.00 11.54
Above Not
10 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802. 11n HT20_Middle channel (2 437 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1731.25 1 000 \% 56.60 -0.70 - 55.90 74.00 18.10
1 590.75 1 000 H 47.00 -1.90 - 45.10 74.00 28.90
1 908.25 1 000 H 50.20 1.00 - 51.20 74.00 22.80
6 046.88 1 000 H 35.20 11.30 - 46.50 74.00 27.50
7 627.50 1 000 \% 33.90 14.20 - 48.10 74.00 25.90
9 150.00 1 000 \% 35.10 16.10 - 51.20 74.00 22.80
Above Not
10 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1731.25 1 000 \Y 31.60 -0.70 0.16 31.06 54.00 22.94
1 590.75 1 000 H 30.30 -1.90 0.16 28.56 54.00 25.44
1 908.25 1 000 H 32.50 1.00 0.16 33.66 54.00 20.34
6 046.88 1 000 H 25.30 11.30 0.16 36.76 54.00 17.24
7 627.50 1 000 \Y 24.00 14.20 0.16 38.36 54.00 15.64
9 150.00 1 000 \Y 25.60 16.10 0.16 41.86 54.00 12.14
Above Not
10 000.00 Detected )
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802.11n HT20_Highest channel (2 462 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1591.25 1 000 H 46.00 -1.90 - 44.10 74.00 29.90
1 908.25 1 000 H 50.70 1.00 - 51.70 74.00 22.30
2 484.75Y 1 000 H 63.30 3.60 - 66.90 74.00 7.10
6 646.88 1 000 \% 33.80 12.20 - 46.00 74.00 28.00
7 773.75 1 000 \% 34.00 14.30 - 48.30 74.00 25.70
9112.50 1 000 \% 35.20 16.20 - 51.40 74.00 22.60
Above Not
10 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
1591.25 1 000 H 29.30 -1.90 0.16 27.56 54.00 26.44
1 908.25 1 000 H 31.30 1.00 0.16 32.46 54.00 21.54
2 484.75Y 1 000 H 42.90 3.60 0.16 46.66 54.00 7.34
6 646.88 1 000 \% 23.80 12.20 0.16 36.16 54.00 17.84
7773.75 1 000 \% 23.50 14.30 0.16 37.96 54.00 16.04
9112.50 1 000 \% 25.80 16.20 0.16 42.16 54.00 11.84
Above Not
10 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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- MIMO (ANT 1+2)

802.11n HT20_Lowest channel (2 412 Mk)

Frequency Blzflfiif\i/g{h Pol. Reading Factor DCCF Result Limit Margin

[Miz] [kttz] [V/H] | [dB(\)] [dB] [dB] [dB(A/m)] | [dB(A/m)] [dB]
Peak DATA. Emissions above 1 (ifz

1 908.25 1 000 \Y 51.10 1.00 - 52.10 74.00 21.90

2 387.50 1 000 H 62.30 3.50 - 65.80 74.00 8.20

3 615.00 1 000 \Y 37.90 6.20 - 44.10 74.00 29.90

4 773.75 1 000 \Y 37.10 9.70 - 46.80 74.00 27.20

6 851.25 1 000 )\ 35.80 13.50 - 49.30 74.00 24.70

10 179.37 1 000 \% 34.80 18.00 - 52.80 74.00 21.20

Above Not
11 000.00 | Detected ) ) ) j ) ) )

Average DATA. Emissions above 1 Giiz

1 908.25 1 000 \'% 32.20 1.00 0.31 33.51 54.00 20.49
2 387.50 1 000 H 41.90 3.50 0.31 45.71 54.00 8.29
3615.00 1 000 \'% 29.30 6.20 0.31 35.81 54.00 18.19
4773.75 1 000 \'% 28.30 9.70 0.31 38.31 54.00 15.69
6 851.25 1 000 \Y 26.50 13.50 0.31 40.31 54.00 13.69
10 179.37 1 000 \% 22.40 18.00 0.31 40.71 54.00 13.29
Above Not
11 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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802. 11n HT20_Middle channel (2 437 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1 908.00 1 000 \% 48.30 1.00 - 49.30 74.00 24.70
3 528.75 1 000 H 38.60 6.10 - 44.70 74.00 29.30
3 980.63 1 000 H 38.70 6.60 - 45.30 74.00 28.70
5235.00 1 000 H 36.80 9.90 - 46.70 74.00 27.30
6 993.75 1 000 \% 36.30 13.90 - 50.20 74.00 23.80
8 840.62 1 000 \% 33.60 16.60 - 50.20 74.00 23.80
Above Not
7 000.00 Detected ) ) ) ) ) ) )

Average DATA. Emissions above 1 Gz

1 908.00 1 000 \Y 32.50 1.00 0.31 33.81 54.00 20.19
3 528.75 1 000 H 29.10 6.10 0.31 35.51 54.00 18.49
3 980.63 1 000 H 28.80 6.60 0.31 35.71 54.00 18.29
5235.00 1 000 H 26.30 9.90 0.31 36.51 54.00 17.49
6 993.75 1 000 \Y 26.70 13.90 0.31 4091 54.00 13.09
8 840.62 1 000 \Y 22.80 16.60 031 39.71 54.00 14.29
Above Not

7 000.00 Detected )

D Restricted band.
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802.11n HT20_Highest channel (2 462 M)

Frequency BRaflfii:/\ilgih Pol. Reading Factor DCCF Result Limit Margin
[Miz] [klfz] [VH] | [dB(V)] [dB] [dB] [dB(A/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 (fz
1731.25 1 000 \% 60.60 -0.70 - 59.90 74.00 14.10
1910.75 1 000 H 48.00 1.10 - 49.10 74.00 24.90
2 483.75Y 1 000 H 63.30 3.60 - 66.90 74.00 7.10
4 650.00 1 000 \% 37.20 9.50 - 46.70 74.00 27.30
6943.13 1 000 \% 36.10 13.70 - 49.80 74.00 24.20
7 891.88 1 000 \% 31.70 14.90 - 46.60 74.00 27.40
Above Not
8 000.00 Detected ) ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
1731.25 1 000 \% 29.30 -0.70 0.31 28.91 54.00 25.09
1910.75 1 000 H 29.70 1.10 0.31 31.11 54.00 22.89
2 483.75Y 1 000 H 45.19 3.60 0.31 49.10 54.00 4.90
4 650.00 1 000 \% 27.60 9.50 0.31 37.41 54.00 16.59
6943.13 1 000 \% 26.60 13.70 0.31 40.61 54.00 13.39
7 891.88 1 000 \% 22.90 14.90 0.31 38.11 54.00 15.89
Above Not
8 000.00 Detected ) ) ) ) ) ) )
D Restricted band.
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5.7.4 Test Plot

Figure 3. Plot of the Band-edge & Conducted Spurious Emissions
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Conducted Spurious Emissions
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Conducted Spurious Emissions
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- 802.11g
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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 kifz to 30 Mz, shall not exceed the limits in the

following table, as measured using a 50 pH/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 (dB/V)
Frequency of emission (M) -
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.

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 Mz to 30 Mz,

5) The measurements were made with the detector set to PEAK amplitude within a bandwidth of 10 kHz or to
QUASI-PEAK and AVERAGE within a bandwidth of 9 Kz, 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 : 802.11n HT20_MIMO (ANT 1+2) Middle channel (2 437 M)
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Final Result
-— 2 Phase —
No. Frequency Reading Reading c.f Result  Result Limit Limit ~ Margin  Margin
(0 CAV (0 CAV P AV P CAV
(MHz]  [dB(w)] [cB(WV)]  [dB] [cB(W)] [oB(w)] [cB(W)] [oB(uV)] ~[dB]  [dB]
1 0.15991 34.5 21.5 10.1 4.6 37.6 65.5 55.5 20.9 17.9
2 0.17638 32.6 23.7 10.2 4.8 33.9 64.7 54.7 219 2.8
3 0.23408 267 18.5 10.0 36.7 28.5 62.3 52.3 56 2.8
4 0.33773 31.1 24.2 10.1 4.2 34.3 59.3 49.3 18.1 15.0
5 0.55145 16.7 10.9 10.3 27.0 21.2 56.0 46.0 29.0 248
6 20.59749 8.8 4.5 16.4 25.2 20.9 60.0 50.0 48 29.1
-— 3 Phase —
No. Frequency Reading Reading c.f Result  Result Limit Limit  Margin  Margin
(0 CAV (0 CAV P AV P CAV
Mzl [dB(w)] [cB(W)]  [dB] [cB(W)] [oB(w)] [B(W)] [oB(wV)] ~[dB]  [dB]
1 0.96145 10.6 5.1 10.3 20.9 15.4 56.0 46.0 3.1 30.6
2 1.40002 9.8 4.3 10.3 20.1 14.6 56.0 46.0 3.9 31.4
3 2.28074 8.5 2.2 10.8 19.3 13.0 56.0 46.0 36.7 33.0
4 3.10261 4.4 -0.6 1.2 15.6 10.6 56.0 6.0 404 B4
5 6.71868 10.3 4.5 12.4 2.7 16.9 60.0 50.0 37.3 33.1
6 10.28251 6.3 1.5 13.1 19.4 14.6 60.0 5.0  40.6 3b.4
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6. Test equipment used for test

Equipment Name Manufacturer Model No. Serial No. Next Cal. Date

| Spectrum Analyzer R&S FSW26 101353 17.02.24
| Spectrum Analyzer R&S FSV40 100989 17.01.07
| DC Power Supply Agilent E3632A KR75304571 17.07.07
| Signal Generator R&S SMR40 100007 17.06.02
B | Wideband Power Sensor R&S NRP-Z81 100677 17.01.08
B | EMITEST RECEIVER R&S ESCI 100710 17.02.26
[ | Bi-Log Antenna SCHWARZBECK VULB 9163 583 16.08.07
m Amplifier IN:?SS&A&T 310N 186280 17.04.07
| Attenuator SCHWARZBECK DGA9552N BU2404 17.04.08
| Horn antenna ETS.lindgren 3117 155787 16.11.25
| Horn antenna ETS.lindgren 3116 00086635 17.05.03
| P?égi?;?ggr SCHWARZBECK BBV9718 9718-233 17.01.09
| P’i’;‘;ff}l’l?ggr SCHWARZBECK BBV9721 2 17.05.03
| LOOP Antenna R&S HFH2-Z2 100355 18.03.03
| Antenna Mast MATURO AM4.0 079/3440509 -

| Turn Table MATURO CO2000-SOFT - -

m Highpass Filter aminght Pl 44 17.02.01
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